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By  His  Excellency  The  Honourable  SIE  PEEDEEICK  MATTHEW  DAELET,  Knight  Grand  Cross 
of  the  Most  Distinguished  Order  of  Saint  Michael  and  Saint  George,  Lieutenant-Governor  of  the 
State  of  New  South  Wales  and  its  Dependencies,  in  the  Commonwealth  of  Australia. 

To 

Geoeoe  Handlet  Kkibbs,  Esquire,  F.E.A.S.,  of  Sydney,  in  the  State  of  New  South  Wales, — 

Greeting : — 

Know  you,  That  reposing  great  trust  and  confidence  in  your  zeal,  discretion,  and  integrity, 
I,  SiE  EfiEDEEicz  Matthew  Daelet,  as  Lieutenant-Governor  of  the  State  of  New  South  Wales, 
with  the  advice  of  the  Executive  Council  thereof,  do,  by  these  presents,  appoint  you,  the  said 
Geoe&e  Handlet  Knibbs,  Esquire,  E.E.A.S.,  in  conjunction  with  John  William  Tuenee,  Esquire, 
to  proceed  to  Europe  and  America  for  tbe  purpose  of  inquiring  into  existing  methods  of  instruction  in 
connection  with  primary,  secondary,  technical,  and  other  branches  of  education,  and  of  recommending 
for  adoption  whatever  improvements  you  may  consider  might  with  advantage  be  introduced  into  the 
atate  of  New  South  Wales. 

/nitd.— J.M.G. 

Given  under  my  Hand  and  the  Public  Seal  of  the  State,  at  Sydney,  in  New  South  Wales 
(l.s.)  aforesaid,  this  tenth  day  of  April,  in  the  year  of  Our  Lord  one  thousand  nine 

hundred  and  two,  and  in  the  second  year  of  His  Majesty's  reign. 

EEEDK.  M.  DAELET, 

Lieutenant-  G  o  vernor. 
By  His  Excellency's  Command, 

JOHN  SEE.  

Entered  on  Eecord  by  me,  in  Eeqistee  of  Patents,  No.  24,  page  29,  this  eleventh  day  of  April, 
one  thousand  nine  hundred  and  two. 

Eor  the  Colonial  Secretary  and  Eegistrar  of  Eecords, 

CEITCHETT  WALKBE, 

Principal  Under  Secretary. 


By  His  Excellency  The  Honourable  SIE  EEEDEEICK  MATTHEW  DAELET,  Knight  Grand  Cross 
of  the  Most  Distinguished  Order  of  Saint  Michael  and  Saint  George,  Lieutenant-Governor  of  the 
State  of  New  South  Wales  and  its  Dependencies,  in  the  Commonwealth  of  Australia. 

To 

John  William  Titenee,  Esquire,  of  Sydney,  in  the  State  of  New  South  Wales, — 

Greeting : — 

Know  you.  That  reposing  great  trust  and  confidence  in  your  zeal,  discretion,  and  integrity, 
I,  SiE  Eeedeeick  Matthew  Daelet,  as  Lieutenant-Governor  of  the  State  of  New  South  Wales, 
with  the  advice  of  the  Executive  Council  thereof,  do,  by  these  presents,  appoint  you,  the  said 
John  William  Tuenee,  Esquire,  in  conjunction  with  Geoege  Handled  Knibbs,  Esquire,  F.E.A.S., 
to  proceed  to  Europe  and  America  for  the  purpose  of  inquiring  into  existing  methods  of  instruction  in 
connection  with  primary,  secondary,  technical,  and  other  branches  of  education,  and  of  recommending 
for  adoption  whatever  improvements  you  may  consider  might  with  advantage  be  introduced  into  the 
State  of  New  South  Wales. 

Initd.— J.M.G. 

Given  under  my  Hand  and  the  Public  Seal  of  the  State,  at  Sydney,  in  New  South  Wales 
^L.g.)  aforesaid,  this  tenth  day  of  April,  in  the  year  of  Our  Lord  one  thousand  nine 

hundred  and  two,  and  in  the  second  year  of  His  Majesty's  reign. 

FEEDK.  M.  DAELET, 

Lieutenant-  Governor. 
By  His  Excellency's  Command, 
JOHN  SEE. 


Entered  on  Eecord  by  me,  in  Eegistee  oe  Patents,  No.  24,  page  28,  this  eleventh  day  of  April, 
one  thousand  nine  hundred  and  two. 

For  the  Colonial  Secretary  and  Eegistrar  of  Eecords, 

CEITCHETT  WALKEE, 

Principal  Under  Secretary. 


1905. 

Legislative  Assembly. 
NEW    SOUTH    WALES. 


COMMISSION   ON   PRIMARY,  SECONDARY,  TECHNICAL,  AND 
OTHER  BRANCHES   OF  EDUCATION. 


REPORT   OF   THE   COMMISSIONERS 


ON 


AGRICULTURAL,  COMMERCIAL,  INDUSTRIAL,  AND 
OTHER  FORMS  OF  TECHNICAL  EDUCATION. 


To  His  Excellency  Sir  Haert  Holdsworth  IIawson,  Admiral  in  the 
Royal  Navy,  Knight  Commander  of  the  Most  Honourable  Order  of 
the  Bath,  Governor  of  New  South  Wales  and  its  Dependencies,  in  the 
Commonwealth  of  Australia. 

Mat  it  please  Your  Excellency, — 

We,  your  Commissioners,  appointed  on  tlie  11th  day  of  April,  1902,  to 
proceed  to  Europe  and  America  for  the  purpose  of  inquiring  into  existing  methods 
of  instruction  in  connection  with  primary,  secondary,  technical,  and  other  branches 
of  Education,  and  of  recommending  for  adoption  whatever  improvements  might 
with  advantage  be  introduced  into  the  State  of  New  South  Wales,  have  now  the 
honour,  in  continuation  of  our  Commission,  to  submit  for  your  Excellency's 
acceptance  a  report  on  Agricultural,  Commercial,  Industrial,  and  other  forms  of 
Techical  Education. 

Your  Commissioners  left  Sydney  on  12th  April,  1902,  and  returned  on  23rd 
Ecbruary,  1903,  having  travelled  through  the  United  Kingdom,  Erancc,  Switzerland, 
Italy,  Germany,  Belgium,  Holland,  Denmark,  Norway,  Sweden,  Finland,  Russia, 
.Bohemia,  Austria,  Hungary,  the  United  States  and  Canada,  visiting  various 
educational  institutions  and  conferring  with  distinguished  educationists. 

May  we  be  permitted  to  remind  your  Excellency  that  the  former  reports 
under  our  commission  are  the  following,  viz. : — 

(1)  Interim  Report  on  certain  parts  of  Primary  Education.      Presented  3rd 
December,  1903. 

(2)  Report  mainly  on  Secondary  Education.     Presented  6th  October,  190'1-. 

(3)  Preliminary  Report  on  Technical  Education  generally.      Presented  19th 
December,  1904. 

In  submitting  this  our   further  Report   for  your  Excellency's  acceptance, 

it  ought  to  be  stated  that,  in  the  matter  of  Industrial  Education  alone,  the  work 

seen,  and  the  information  collected,  was  an  embarras  de  richesse.     To  adequately 

describe   the   development  of  this  type  of  education,  as  it  was  exhibited  in   the 
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various  countries  visited  by  your  Commissioners,  referring  at  the  same  time  to 
the  elementary,  scientific  and  technical  instruction  immediately  connected  therewith, 
would  itself  occujDy  a  far  larger  volume  than  the  present  one. 

To  the  subject  of  schools  for  manual  instruction  and  continuation  schools, 
and  their  equipments,  an  equally  large  volume  might  be  devoted.  The  same  remark 
applies  to  the  various  systems  of  commercial  education,  and,  also,  to  those  of 
agricultural  educatio». 

Although  in  tlie  main  this  P^eport  is  restricted  to  the  description  of  those 
educational  subjects,  or  branches  of  education,  -which  are  of  immediate  interest  or  of 
pressing  importance,  it  advisedly  refers,  also,  to  matters  which  cannot  be  included 
in  such  a  category.  This  procedure  is  not  useless,  for  it  serves  to  shew  the  wealth 
of  the  provision  for  technical  education  in  various  countries.  At  the  same  time,  it 
offers  some  guide  for  future  development  of  such  education  in  this  State. 

The  immediate  object  of  the  Report  is  threefold,  for  it  proposes  to  do  the 
following  things,  viz. : — 

(i)  To  give  an  account  of  the  various  forms  of  technical  education  in  other 
parts  of  the  world. 

(ii)  To  disclose  what  may  be  called  the  status  of  our  effort  in  the  matter  of 
technical  education,  by  affording  the  necessary  material  for  a  wide  com- 
parison. 

(iii)  To  make  clear,  by  such  disclosure,  what  ought  to  be  the  normal  aim  and 
path  of  technical  progress  from  the  standpoint  of  national  education, 
continually  keeping  in  view,  however,  the  urgency  of  local  or  particular 
needs. 

The  "Preliminary  Report  of  the  Commissioners  on  Agricultural,  Commercial, 
Industrial  and  Technical  Education  generally,  dated  IQth  December,  1904,  pp.  1-29, 
may  be  read  in  connection  herewith. 

Neither  Commissioner  was  able  in  the  very  limited  time  at  his  disposal — and 
considering  the  magnitude  of  the  task — to  cover  the  entire  field ;  nor  was  it 
necessary.  Each  Commissioner  consequently  undertook  only  a  portion  of  the  task, 
endeavouring  at  the  same  time  to  make  the  work,  as  far  as  it  was  possible,  supple- 
mentary to  that  of  his  colleague. 

A  far  more  extensive  treatment  of  the  educational  system  of  many  countries 
would  have  been  very  desirable,  but  lacunae  in  the  work  may  be  left  to  be  filled  in 
at  a  later  period  when  some  degree  of  advance  has  been  made  in  this  State  toward 
a  better  system  than  exists  at  present. 

A  feature  to  which  attention  may  be  specially  directed  is  the  detailed 
character  of  many  programmes  of  instruction.  This  elaborate  development  has  been 
deliberate,  for  the  somewhat  common  method  of  merely  referring  to  the  subjects 
taught  gives  no  adequate  idea  of  the  instruction,  and  is  in  fact  almost  meaningless. 

If,  for  example,  a  reference  be  made  to  appropriate  chajiters,  it  will  be  seen 
that  some  of  the  subjects  of  instruction  have  been  most  carefully  developed. 
The  organisation  of  the  subject-matter  or  curriculum  of  instruction  is  often  quite 
ideal,  and  the  range  and  thoroughness  remarkable.  This  much,  for  instance,  may 
be  said  of  the  work  in  the  Agronomical  Institute  of  France. 

It  ought  finally  to  be  added,  that,  in  these  preliminary  observations,  there  has 
not  been  time  for  a  comprehensive  and  thorough  revision  of '  the  various  chapters  in 
this  report.  This,  however,  is  not  so  serious  a  matter  as  might  appear,  because 
although  mistakes  and  crudities  in  the  presentation  of  the  various  subjects  dealt 
with  may  exist,  and  there  may  be  errors  in  technical  terms,  etc.,  competent  readers 
will  have  no  difiiculty  in  recognising  what  Avas  intended. 

As  heretofore,  each  Commissioner  presents  his  own  conclusions ;  that  course 
being  considered  to  have  eminent  advantages  over  any  attempt  at  a  fusion  of  ideas, 
which  might  in  many  instances  fail  to  express  those  of  either  Commissioner. 

At  the  same  time  the  elements  of  difference  will  be  found  to  be  less  striking 
than  those  of  airreement. 
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I. 

GENERAL.  ; 

[G.  H.  KNIBBS.] 

1.  Place  of  technical  education  in  an  educational  (i.  Initial  qualification  fur  entry  upon  various  forma  of 

system.  technical  education. 

2.  Co-ordination  of  technical  with  general  education.  7-  Tlic  range  of  inquiry  into  technical  education. 

3.  Distribution  of  technical  elements  of  education.  8.  Grades  of  technical  instruction. 

4.  The  technical  function  of  the  kindergarten,  i).  Technical  teaching  and  instructors. 

5.  The  function  of  manual  training  in  elementary  10.  The  equipment  of  technical  schools. 

schools.  11.  The  Coramis-sioners'  task. 

1.  The  Place  of  Technical  Forms  of  Education  in  an  Educational  System.-^ 
In  dealing  with  the  subject  of  Technical  Education,  the  question  of  its  proper  place 
in  the  general  educational  system  of  a  country  ought  to  be  clearly  grasped.  A  little 
reflection  will  disclose  the  fact  that  its  origins  are  to  be  found  very  early  in  the 
school  career ;  in  fact  the  little  exercises  of  the  kindergarten  are  its  beginnings ; 
and  in  elementary  schools  with  a  Sloyd,  or  indeed  any  organised  system  of  manual 
training,  technical  instruction  has  already  been  fairly  well  advanced. 

So  also  in  the  course  of  elementary  instruction ;  every  illustration  or 
suggestion  which  exhibits  the  application  of  the  sciences  or  of  knowledge  to  the 
practical  affairs  of  life,  every  lesson  in  writing  or  drawing  which  in  any  way 
indicates  the  utility  of  such  subjects,  is  essentially  a  form  of  technical  education. 

Arithmetic,  algebra,  history,  geography,  etc.,  are  treated  in  the  elementary  or 
primary  school  as  instruments  of  mental  training  and  culture  ;  nevertheless,  from 
time  to  time  they  are  disclosed  in  their  practical  aspects,  and  when  this  is  so,  the 
instruction  becomes  to  that  degree,  and  in  the  wider  sense,  truly  technical. 

When  these  facts  are  borne  in  mind,  it  becomes  evident  that,  in  a  very  real 
and  important  sense,  technical  education  belongs  to  every  age  of  the  school  career. 
It  penetrates  and  suffuses  the  entire  system  of  general  education.  Like  the  second 
picture  in  a  dissolving  view,  its  outlines  strengthen  as  those  of  the  former  picture 
disappear.  At  no  point  of  time  is  general  education  free  from  technical  elements  ; 
and  conversely  no  good  scheme  of  technical  education  is  free  from  elements  that 
may  be  entered  under  the  category  of  general  culture. 

When  this  intimacy  of  relation  between  ordinary  elementary  and  technical 
education  is  apperceived,  the  necessity  of  laving  the  foundation  of  the  latter  in  even 
the  earliest  part  of  the  school  career  will  be  fully  admitted.  Not  only  so,  but  it 
will  also  be  felt  that  there  is  no  liard  and  fast  line  of  demarcation  between  general 
and  technical  education ;  the  one  shades  off  insensibly  into  the  other. 

This  is  but  one  consequence  of  the  apperception  of  relation.  It  will  also  be 
apparent  that  the  term  "  technical  "  properly  includes  much  that  it  does  not  connote 
in  ordinary  parlance.  Thus,  though  popularly  it  is  otherwise,  there  are  but  few 
educationists  who  would  hesitate,  for  example,  to  class  "  commercial  education  " 
under  the  heading  "  technical."  And  in  the  wider  sense  of  the  word  it  is  evident 
that  commercial,  agricultural,  and  professional  education  are  all  properly  classified 
thereunder.  It  is  well  to  remind  ourselves  that  etymologically  the  word  "  technical  " 
(rexvt/cos)  supports  this  dictum.  Eor  17  ri^vr^  not  only  meant  an  art,  a  handicraft  or 
a  trade,  but  also  skill,  the  means  through  which  anything  was  achieved  or  through 
which  an  end  was  attained.  Similarly  we  may  recall  the  fact  that  Tevy^cn  meant  not 
only  to  construct  in  wood  or  metal,  to  build,  forge,  weave,  but  also  to  create  or  form, 
or  shape,  and  it  even  carried  the  meaning  implied  in  the  word  "  well- wrought,"  or 
when  applied  to  the  mind,  the  sense  of  cultured  and  vigorous. 

Technical  education  may  consequently  be  regarded  as  that  element  which  aims 
at  directly  preparing  for  the  practical  arts  of  every-day  life.  In  a  normal  system  of 
education,  therefore,  it  is  evident  that  it  must  permeate  the  whole  scheme,  and  this, 
notwithstanding  the  fact  that  the  stress  of  the  effort  in  elementary  and  primary 
education  should  be  to  cultivate  faculty  in  the  most  general  sense ;  and  notwith- 
standing also  the  fact  that  such  education  will  deteriorate  if  the  effort  be  exclusively 
focussed  on  the  practical  arts. 

On  the  other  hand,  it  by  no  means  follows  from  this  last  dictum  that  the 
orientation,  of  the  teaching  in  the  elementary  scliool  should  wholly  disregard  the 
occupations  which  are  later  to  be  followed.  Eor  example  in  giving  point  to,  and 
illustrating,  lessons  in  science,  the  surroundings  of  the  child  ought  to  be  taken  into 
account.  If  the  pupils'  parents  are  agriculturists  living  in  an  agricultural  district, 
«nd  the  lads  themselves  arc  to  become  farmers  or  farm  laboul-ers,  that  fact  may  well 
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be  allowed  to  govern  the  science  teaching.  In  enforcing  tlie  scientific  truths  in 
the  curriculum  of  the  elementary  school  the  whole  scheme  of  illustration  under  the 
supposed  circumstances  would  naturally  relate  itself  to  agricultural  facts.  In  an 
industrial  region,  the  same  scientific  truths  might  have  to  be  differently  exhibited, 
and  their  accentuation  differently  arranged. 

General  considerations,  such  as  the  preceding,  will  reveal  the  necessity  of 
treating  technical  education  as  intimately  fused  with  ordinary  education. 

There  is  anotlier  point  which  also  demands  attention,  that  is  the  necessary 
variety  of  grade  in  technical  education,  to  which  we  shall  later  refer. 

2.  Co-trl'tnation  of  Technical  with  General  Education. — In  the  diagrammatic 
outlines  showing  a  scheme  of  that  type  of  co-ordination  which  any  well-ordered 
educational  system  would  disclose — in  fact  without  which  the  use  of  the  word 
"  system  "  is  meaningless — it  will  be  seen  that  there  is  no  arbitrary  point  at  which 
technical  education  must  be  considered  to  commence. 

A  diagram  illustrating  this  scheme  of  co-ordination  is  given  because  it  will 
help  us  to  keep  in  view  the  real  nature  of  the  problem  of  creating  a  system  of 
technical  education  such  as  will  meet  all  requirements,  and  vet  form,  with  the 
general  system  a  homogeneous  or  at  least  a  harmonious  whole. 

OUTLINE  or  THE  SCHEME  OF  CO-ORDINATION  IN  A  COMPLETE  EDUCATIONAL  SYSTEM. 
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(Kindergarten  occupations  and  exercises  ) 
Commeiicoinent  of  compulsory  education  by 
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Other  forms  of  higher 
Primary  Education 
(Private,  etc.) 
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End  of 
obligation 
for  deaf, 
dumb,  and 
blind. 
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End  of 
obligation 
in  all  schools 
except 
schools  for 
Defectives. 


End  of  obligation  in 
'  schools  for  UeFectives. 

Continuation  scho  )ls 
for  Defectives,  in  which 
special  instruction  in 
trades,  or  the  arts  and 
crafts,  is  given. 
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jjj  /"Elementary  Education  (compulsory). 
Identical  for  all  classes  of  pupils. 


Languages  should  commence  here. 

Lower  Division'^  Primary  Education  (com- 
of  Preparatory  |      pulsory) — Simple  Physics, 
School  for       >     Chemistry,  commence. 
Secondary       I      Scientific  Instruction 
Education,     j      slightly  orientated. 
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VII 


IXl 


Higher  Division"!  Higher  Primary  (com- 
of  Preparatory  I      pulsory) — (Languages 
School  for      V     commence).     Optional. 
Secondary      1      Scientific  and  Manual  In- 
Education.     J     struction,  locally  orientated 
>      (A) 


Secondary  (High  Schools) 
Lower  Division. 
Languages,  Science. 
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>  Higher  Secondary  (High  Schools) 

I  Upper  Division. 
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XIII\ 


5   XIV 


->(C)  Matriculation "g 
or  Graduation.  15 


Superior  (University  education, 
Higher  professional  education, 
etc.) 
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XV 
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XVII I 


=»  (D)  End  of  Normal  Path 

of  General  Education. 

Post-graduate  education. 

Higher  professional  education,  etc. 


>     (E) 


The  above  scheme  mayperha].;,  be  shewn  in  greater  detail  for  the  a-es  10-14. 
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TYPES  OF  PEIMARY  BDUCATION  AXD  THE  PREPAEATOEY  STA1E  OF  DIFFEEEyT 

SECONDARY  EDUCATION. 


10 


Primary.      11— 


Higher 


Primary. 
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English 
subjects  and 
very  elementary 
Science. 
Manual  Training. 


Science  more 
advanced  and 
practically 
orientated. 

Advanced 
Manual  Training. 


Elementary  Education. 

Manual  training  should  form  an  integral  part. 
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Science  somewhat  more 
advanced  than  in 
Primary  Course  about 
equal  to  Primary  10-14. 
Languages  optional. 


Preparatory  for 
-11 

Secondary  Education. 
Manual  Training. 
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German,  Latin, 

and 

Science. 

French,                (Normal 

Form )               Latin, 

German,                       13— 

Greek,    — 

Science. 
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At  the  age  of  14,  lads  who  enter  the  ranks  of  unskilled  labour  may  be 
supposed  to  abandon  all  systematic  education.  The  other  lines  of  educational 
qualification  would  then  be  as  hereunder,  viz. : — - 
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The  schools  on  the  (a)  and  (b)  lines  may  be  niglit  schoolf,  but  in  some  cafes  it  is  much  better  that  they  should  be  day  schools. 


With  a  definite  scheme  of  co-ordination ,  such  as  is  illustrated  in  the  above 
diagrams,  educational  thoroughness  becomes  possible,  for  a  complete  educational 
organisation  requires  that  a  definite  path  should  be  followed,  as  was  pointed  out  in 
an  earlier  report. 

Such  an  organisation  as  above  represented  should  be  found  in  its  entirety  in 
Sydney,  and  the  greater  part  of  it  in  the  larger  centres  of  j)opulation. 


3.  Distribution  of  Technical  Elements  of  Education. — It  is  well  to  bear  in 
mind,  that  the  initial  elements  of  technical  education  should  be  met  with  in  the 
school  career,  before  the  technical  courses  23roper  are  entered  upon.  This  is  essential 
if  the  educational  system  as  a  whole  is  to  produce  the  best  results.  As  previously 
indicated,  such  initial  elements  are  to  be  found  in  the  following  schools,  which  are 
not  technical  in  the  special  sense,  viz. : — 

c  ,      ,         ,.  ,  ,  r(l.)   Kindergartens  and  Infant-schools. 

Schools  _  which    are    no      ^>  Elementary  and  Primary  Schools. 

technical  in  the  special  j  Jg  j  -gigher  Primary,  Middle,  and  Secondary  Schools. 

®®^^®-  (.  (4.)  Schools  for  Higher  Education,  Uciversities,  etc. 

In  the  special  sense  of  the  term,  technical  education  is  to  be  found  in  schools 
of  the  following  types,  viz.  : — 

'(5.)  Continuation, supplementary,  "professional" schools 

(day  or  evening). 
(6.)  Schools  for  instruction  in  the  Arts  and  Crafts,  in 
trades,   in    dairying,  agriculture,   etc.,    i.e._  lower 


Schools  in  which  special 


given 


technical  instruction  is  <^  i.    ^    ■    ^      i  '   i    / j"'     °  •     \ 

technical  schools  (day  or  evening). 

(7.)   Secondary  technical  schools. 

(8.)  Technical   High   Schools   of  various    kinds.    Uni- 
versities, etc. 

These  will  be  referred  to  more  fully  in  section  7  hereinafter.  The  point  to  be 
noted  at  the  present  moment  is  that,  for  the  technical  education  of  any  country  to 
be  excellent,  the  initial  stages  must  be  developed  in  schools  of  the  type  (1)  to  (4). 
These  stand  in  much  the  same  relation  to  specialised  technical  education  in  schools 
(5)  to  (8),  as  the  ordinary  school  career  does  to  the  practical  affairs  of  life. 

To  adequately  appreciate  the  advantages  possessed  under  a  good  system,  it 
will  be  necessary  to  carefully  consider  the  effect  of  the  inclusion  of  technical 
elements  in  schools  of  the  type  (1)  to  (4)  above. 

4.  The  Technical  Function  of  the  Kindergarten. — Remarking  initially  that 
these  schools,  to  be  efficient,  must  avoid  all  attempt  to  make  technical  education 
their  main  objective,  that  on  the  contrary  they  inust  aim  at  a  general  development 
of  the  pupil's  powers  and  faculties,  it  is  nevertheless  true  that  the  exercises  and 
occupations  of  the  infant-school  and  tiio  kindergarten  awaken  and  cultivate  powers 
of  observation,  store  the  mind  with  information  of  a  technical  as  well  as  of  a  general 
character,  develops  manual  dexterity,  gLvc;  healthy  direction  to  the  activity  of 
young  life,  train  tlie  little  child  in  tlie  power  of  self-expression,  not  only  in  thought 
and  language,  but  also  manually  and  in  concrete  things. 

The  kindergarten  is,  ;jar  excellence,  the  preparation  for  the  primary  school, 
just  as  truly  as  regards  the  technical  or  pseudo-technical  features,  as  it  is  as  regards 
the  elements  of  general  culture.  Thus  the  child  who  has  been  through  a  good 
kindergarten  is  peculiarly  well-fitted  to  enter  upon  simple  forms  of  manual  training 
in  the  primary  school.  He  is  a  more  accurate  and  altogether  a  better  observer  than 
he  would  have  been  without  such  training ;  and  he  has  not  only  the  prepared  mind, 
but  also  the  prepared  hands ;  his  fingers  are  no  longer  "thumbs,"  they  have  become 
skilled. 

5.  The   Function   of   Manual    TralniuQ    in    Elementary    Schools. Manual 

training  in  general  has  been  discussed  in  the  Report  on  Primary  Education  fChap 
XVIir,  pp.  167-173,  J.  W.  Turner  ;  and  Cliap.  XIX,  pp.  171-380,  G.  H.  Knibbsl 
It  is  there  pointed  out  that  touch  with  tlie  subject-matter  of  instruction  ouo-ht  to  be 
realistic,  not  merely  literary.  Pestalozzi  and  Froebel  saw  by  intuition  that  manual 
dexterity  and  practical  intelligence  mi-lit  deteriorate  in  merely  academic  study  and 
hence  they  required  that  this  fact  should  be  taken  into  account  in  the  scheme  of 
education.     Seeing,  thinking,  acting,  are  the  foundations  of  educational  development 

loses  to  give  direction  to  the  last— that  is  to  acting  as  well 
.     In  much  of  school  education  there  is  nothing  to  do  but 
to  listen,  whereas  in  manual  instruction  the  child  is  called  upon  to  do      '^ 

Bearing  in  mind  that  manual  training  does  not  consist  of  a  mere  set  of 
exercises  in  more  or  less  difficult  carpimtry  or  ironwork,  etc.,  but  is  essentiallv  a 
series  of  exercises  designed  to  be  manually  educative  [see  Primary  Report.  Chap  klX 

sees. 


as  to  call  it  into  existence 


sees.  7  and  8,  pp.  177-8],  it  is  easy  to  rceognise  not  only  that  it  naturally 
follows  the  kindergarten,  but  also  that  it  rounds  off  and  completes  the  instinct  of 
self-expression  cultivated  therein.  Thus  it  is  an  ideal  preparation  for  the  school  for 
special  technical  instruction. 

This  will  more  clearly  appear  if  it  be  remembered  that  educative  manual 
training  aims  at  stimulating  practical  thought  and  affording  exercise  in  concentration, 
that  it  tends  to  create  unselfish  ambitions  and  the  love  of  work  for  work's  sake,  that 
it  exercises  the  sense  of  form  and  evokes  an  appreciation  of  the  beautiful,  that  it 
tends  to  implant  a  scorn  of  slovenly  work,  that  it  assists  physical  development,  that 
it  educates  the  faculty  of  comparing,  inventing,  and  investigating,  that  it  teaches 
how  to  measure,  and  assists  in  the  formation  of  judgment,  discrimination,  taste,  etc. 
The  value  of  manual  training  both  generally  and  technically  will  further 
appear  from  the  fact  that  it  gives  point  to  theoretical  work.  Arithmetic,  algebra, 
geometry,  drawing,  and  natural  science  are  all  co-ordinated  in  a  proper  system  of 
manual  training.  Moreover,  in  towns  it  may  be  so  arranged,  as  was  pointed  out  by 
M.  Leon  Genoud  in  1898,  as  to  develope  the  aesthetic  feeling  of  the  future  workman, 
and  in  the  country  it  can  be  made  to  intensify  the  taste  for  agriculture,  etc. 

A  child  who  has  passed  through  a  kindergarten,  and  then  through  an 
elementary  and  primary  school  with  manual  training  (or  Sloyd),  has  a  conspicuous 
advantage  over  one  who  has  not  done  so,  when  he  enters  the  technical  school,  and 
for  this  reason  the  educational  system  of  our  State  should  ultimately  conform  to  the 
indicated  requirement. 

The  preparatory  function  of  kindergarten,  and  manual  training  suggests  the 
general  question  of  the  necessary  initial  qualification  for  any  grade  of  technical 
education.     This  will  now  be  considered. 

6.  Initial  Qualification  for  entry  upon  various  forms  of  Technical 
Education. — A  little  careful  consideration  of  the  diagrammatic  representation  in 
section  2  hereinbefore,  of  possible  educational  paths,  will  render  evident  the  fact 
that  a  branching  off  on  to  definite  lines  of  technical  education  in  the  stricter  sense 
may  take  place  at  any  age  which  the  obligations  under  the  school  system  will  allow. 

It  has  been  frequently  remarked  that  technical  excellence  depends,  not  merely 
upon  the  quality  of  the  technical  schools  themselves,  but  upon  the  thoroughness  of 
the  elementary  or  preparatory  education  ;  upon  the  soundness  of  the  qualification  for 
entrance  thereinto. 

The  significance  of  this  may  be  accentuated  by  an  illustration.  Some 
instruction  in  physics  is  a  necessary  part  of  certain  technical  courses  ;  for  example, 
those  of  engineering.  Even  elementary  physics  demands  some  slight  mathematical 
preparation ;  for  example,  very  elementary  algebra.  A  pupil  wlio  proposes  to  take 
a  systematic  course  in  physics  must  therefore  arrive  at  a  certain  stage  of  mathematical 
preparation.  Unfortunately  in  our  own  Technical  Colleges  we  have  not  insisted  on 
this,  and  it  is  a  common  thing  for  a  lecturer  to  attempt  to  instruct  pupils  in  physics 
who  do  not  understand  the  transposing  of  quantities  from  one  side  to  the  other  of 
an  algebraic  equation. 

The  way  in  which  this  limits  the  efficiency  of  the  instruction  is  obvious,  and 
it  explains  how  it  comes  to  pass  that  technical  education  so  often  appears  to  be 
unproductive  of  the  results  which  might  have  been  expected  of  it.  It  shews  too 
how  easily  it  may  come  to  be  reprobated  or  held  in  derision. 

In  any  system  of  technical  education  therefore  that  is  not  a  fraud  or  pretence, 
certain  demands  must  be  made  as  to  preparation  for  entry  upon  the  technical  courses. 
The  extent  of  these  demands  will  obviously  be  governed  by  what  may  be  called  the 
status  of  the  course.     An  illustration  or  two  will  give  clearness  to  this  statement. 

A  carpenter  and  joiner,  or  a  stonemason,  will  need  to  learn  something  of 
geometry,  if  he  is  to  intelligently  carry  out  his  work.  He  will  be  the  better  for  a 
little  elementary  knowledge  of  physics,  because  that  subject  also  touches  his  work. 
The  carpenter  ought  to  know  something  of  the  laws  of  growth  of  a  tree,  the  technical 
qualities  of  wood,  the  various  processes  for  seasoning,  making  it  hard  or  resistant, 
and  so  on.  Hence  he  would  require  to  attend  lectures  in  botany,  specially  orientated 
with  regard  to  his  calling.  [Reference  may  be  made  to  Chap.  XII,  sec.  27,  herein.] 
Similarly  the  intelligent  stonemason  will  require  to  know  something  of  geology  and 
petrology,  etc.  Hence  all  preliminary  studies  which  are  necessary  by  way  of 
preparation  for  attendance  at  lectures  in  these  subjects,  must  be  mastered  as  a 
condition  of  entrance.  Let 


Let  us  revert  to  the  question  of  the  knowledge  of  physios  necessary  for  either 
the  carpenter  or  stonemason.  Obviously  it  is  less  than  is  required  by  the  steam- 
engineer,  who  perforce  must  know  something  of  thermodynamics,  at  least  if  he  is 
to  understand  the  engines  which  he  handles. 

Or  vet  ao-ain,  the  carpenter  need  know  very  little  of  the  statics  of  construction, 
though  undoubtedly  he  would  be  an  abler  and  more  intelligent  workman  if  he  had 
a  sound  knowledge  of  it.  The  builder,  however,  who  is  entirely  ignorant  of  the 
subject  will  certainly  either  waste  material  or  run  into  danger,  and  is  a  pure  empiric. 
In  "this  way  we  see  that  while  the  carpenter  may  be  excused  from  acquiring  a 
knowledge  of  this  subject,  the  builder  cannot  be,  unless  it  is  asserted  that  pure 
empiricism  is  sufficient. 

Considerations  of  this  character  shew  how  important  it  is  to  have  a  scheme 
of  initial  qualification,  which  shall  be  graduated  according  to  what  may  be  called  the 
academic  status  of  the  subject.  [Chap.  VIII  is  instructive  in  regard  to  this  matter.] 
Wherever  technical  education  is  thorough,  a  sufficient  preparation  is  always 
insisted  upon. 

We  may  divide  schools  for  technical  instruction,  so  far  as  initial  preparation 
is  concerned,  into  (a)  those  that  assume  only  a  primary  education,  as  the  necessary 
qualification ;  (b)  those  that  assume  some  stage  of  secondary  education ;  (c)  those 
that  demand  a  complete  secondary  education — this  Avould  include  those  that  are 
domiciled  in  Universities ;  and  finally  (d)  those  that  are  of  a  post-graduate  character, 
that  is  technical  specialism  of  the  highest  grade.  This  division,  and  the  above 
considerations  reveal  the  importance  of  a  general  co-ordination  of  all  branches  of 
education,  to  the  end  that  the  development  of  its  technical  features  may  be 
satisfactory. 

7.  The  range  of  inquiry  into  Technical  Uducation. — The  preparation  for 
every  calling  or  career,  Avhether  it  be  that  of  the  workman,  artisan,  or  even  that 
of  the  litterateur  or  artist,  is  in  part  really  technical.  So  also  is  the  preparation 
of  the  professional  careers,  for  the  army,  the  church,  the  navy,  for  architecture, 
engineering,  medicine,  or  surveying,  for  agricultural  engineering,  for  navigation, 
shipbuilding,  etc.,  etc.  The  term,  however,  is  not  thus  broad  in  its  connotation  to 
"  the  man  in  the  street,"  and  it  is  necessai\y  to  delimit  it.  Unfortunately  no  definite 
delimitation  is  possible.  Industrial  Art,  for  example,  is  usually  regarded  as 
properly  included  within  the  scope  of  technical  education,  while  possibly  there  are 
persons  who  dissent  from  the  view  that  the  Art  of  the  Painter  or  Sculptor  is 
essentially  technical.  Art  in  the  latter  sense,  the  '^  Freikunst"  of  Germany,  the 
"  Vrijkunst "  of  the  Netherlands,  or  "  Fria  konsterna  "  of  Scandinavia,  is  clearly 
dependent  upon  technique,  which  can  be  systematically  imparted.  On  the  other 
hand,  industrial  art  and  the  industrial  applications  of  art  have  no  limit  to  their 
dignity,  or  to  the  possibilities  of  genius  expressing  itself  in  their  development. 

Here  it  may  be  remarked  that  the  Commissioners,  greatly  limited  as  to  time, 
had  necessarily  to  restrict  themselves  as  regards  the  range  of  inquiry.  The  question 
of  pure  and  applied  art  teaching,  for  example,  while  by  no  means  neglected,  was  not 
studied  with  the  same  thoroughness  as  agricultural,  commercial,  and  industrial 
teaching. 

The  attitude  adopted  by  the  Commissioner  may  be  explained  as  follows : — 

Great  attention  was  given  to  the  question  of  kindergarten  and  manual 
training,  as  constituting  the  foundation  on  which  the  more  advanced  forms  could 
be  satisfactorily  built.  The  technical  work  possible  in  elementary  schools  outside 
this  range  is  obviously  very  limited.  Eor  boys,  the  manual  training  can  with 
advantage  embrace  both  wood  and  metal  work ;  for  girls,  needlework  domestic 
e(!onomy,  cooking,  laundry  work,  etc.  In  both  cases  only  the  foundation  should  be 
laid,  otherwise  the  general  education  will  be  impaired. 

Next  to  the  work  to  be  done  in  the  elementary  school  comes  that  which 
must  be  done  in  evening  continuation  schools.  These  are  a  feature  in  every 
educational  system  throughout  the  world,  and  were  accordingly  carefully  studied. 
[It  may  be  mentioned  that  in  most  countries  where  religious  instruction  is  very 
systematically  given  in  the  day  schools,  Sunday  morning  classes  for  technical 
instruction  are  also  a  feature.]  The  continuation  school  proposes  to  do  several  things  • 
for  example,  to  advance  the  general  education,  and  to  afford  instruction  more  directly 
adapted  to  the  practical  needs.  It  is  therefore  a  type  of  school  the  advantages  of 
which  may  well  be  wide-spread  throughout  the  State.  The 
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The  terms  used  by  way  of  defining  this  type  are,  however,  very  various.  Por 
example,  in  Germany  and  some  Swiss  Cantons  they  are  known  as  Fortbildungsschulen — 
i.e.,  schools  continuing  education  ;  as  ErgdnzungsscMlen  or  schools  for  completing 
^^.  education — supplementary  schools  ;  as  Tlebungsschulen,  or  practice  schools ;  as 
Jviederholungskurse,  or  courses  by  way  of  repetition  of  the  school  work,  with 
however  an  advance  thereof ;  or  as  llepetirscJmlen,  repetition  schools — and  in  French 
Swiss  Cantons  as  ecoles  de  repetition.  In  Italian  speaking  regions  they  are  known 
as  corsi  di  ripetizione — repetition  or  recapitulation  courses."  The  supplementary 
character  of  the  work  they  do  is  expressed  in  the  French  phrase  les  ecoles 
complementcdres.  Such  schools  are  sometimes  called  simply  evening  schools 
{e.g.,  Abendschulen,  coiirs  de  soir,  etc.). 

It  is  remarkable  how  deeply  interested  the  pupils  often  are  in  their  work  ; 
and  how  ardent  in  the  desire  to  advance  by  embracing  the  opportunity  of 
improvement.     This  appears  to  be  characteristic  throughout  Europe. 

The  work  of  the  continuation  school  so  far  as  it  relates  to  technology  is  mainly 
theoretical,  or  consists  largely  of  drawing,  or  similar  courses,  the  character  of  the 
work  being  determined  by  tlie  need  of  the  case. 

^  Next  to  the  Continuation  School  the  Commissioners  gave  considerable 
attention  to  the  Trade  or  Industry— i.e.,  artisan— schools  {Gewerbeschulen,  Industrie- 
sclmlen  in  German;  AmbacUscholen,  in  Dutch).  These  are  sometimes  called 
practice  schools — ecoles  de  pratique — of  various  kinds,  ecoles  d'industrie,  ecoles 
professionnelles,  ecoles  industrielles,  etc.  In  such  schools  there  is  always  practical 
work  to  be  done,  and  the  instruction  usually  divides  into  two  branches,  viz.  : — 
[a)  technical — i.e.,  theoretical — and  {b)  practical  {enseignement  tech?iique  et  enseigne- 
ment  pratique  in  the  French  schools).  Such  schools  are  most  important,  and 
had  necessarily  to  be  carefully  examined. 

The  most  complete  form  of  this  type  of  school  is  the  Apprenticeship  School 
{ecole  manuelle  d'apprentissage).  In  this  the  form  of  the  practical  instruction  is 
akin  to  that  under  trade  conditions,  and  the  pupils  are  really  apprentices.  But  the 
system  is  vastly  superior  to  that  of  ordinary  apprenticeship  ;  in  fact  there  is  no 
fitting  comparison  between  the  two.  Special  attention  was  consequently  given 
to  this  type  of  school. 

Besides  these  there  are  two  other  types  of  school  in  Europe  which  demanded 
earnest  study,  viz.,  the  ordinary  and  the  higher  technical  school.  In  Austria  and 
Germany  the  former  is  known  as  the  "  Technikum,"  the  latter  as  the  Technical  High 
School  ("  Technische  SochscMde.'")  The  latter  is  a  technical  University.  The 
difference  between  the  two  may  be  recognised  by  the  demand  made  in  the  way  of 
entrance  qualifications.  In  the  former  the  pupil  is  permitted  to  enter  at  an  earlier 
and  less  mature  stage  of  the  educational  career;  in  the  latter  the  same  qualification  is 
insisted  upon  as  for  entrance  into  the  University.  Thus  for  entrance  into  the  German 
Technische  Sochschule,  the  students  must  have  passed  the  Abiturienten  JExamen 
of  the  Oberrealschule,  the  Realgyimiasium,  or  the  Gymnasium.  Incidentally  it  may 
here  be  mentioned  that  students  who  have  passed  through  the  latter  only  {i.e.  the 
classical  secondary  school,  in  which  they  learn  Latin  with  sufficient  thoroughness  to 
use  it  as  a  vehicle  of  conversation,  and  Greek  almost  as  thoroughly)  are  required  to 
give  special  attention  to  science  subjects  in  the  Technical  High  School. 

The  nearest  approach  to  the  instruction  which  is  given  in  the  Technical  High 
School  of  Europe  is  to  be  found  in  the  Universities  of  the  United  Kingdom,  or  in 
such  institutions  as  the  Hoyal  College  of  Science,  or  the  more  advanced  courses  of 
the  Polytechnics.  But  the  result  is  not  quite  comparable,  for  the  preliminary 
training  of  the  student  of  the  Technical  High  School  is  much  better. 

It  is  now  evident  that  so  far  as  school-career  is  concerned,  technical  education 
is  to  be  found  throughout — i.e.,  from  the  kindergarten  to  the  University,  both 
inclusive,  but  in  the  special  sense  it  is  to  be  regarded  as  dating  from  the  time  at 
which  any  special  type  of  instruction,  qualifying  for  practice  in  an  art  or  calling, 
commences.  Strictly  speaking  a  continuation  school  is  merely  one  which  continues 
the  elementary  education  to  a  more  advanced  stage,  giving  it  at  the  same  time  a  more 
technical  form ;  it  may  also  include  new  instruction  of  a  definitely  technical 
character. 

For  the  ordinary  workman  or  craftsman,  the  type  of  education  developed  in 
the  continuation  school  may  find  a  suitable  completion  in  apprenticeship,  or  in  an 
apprentice-school,  and  this  completion  may  be  contemporaneous  with  the  Avork  of 
the  continuation  school.  In 
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In  this  connection  it  may  be  pointed  out  that  the  apprentice-school  is  often  so 
organised  that  a  portion  of  the  day  is  devoted  to  the  theoretical  part  of  the  subject, 
and  the  remainder  to  practical  work  in  the  workshop. 

The  range  of  technical  education  may  be  considered  from  another  point  of 
view,  viz.,  that  of  adaptation  to  the  demands  of  \arious  classes  occupied  with  the 
same  subject-matter.  Thus  engineering  ranges  between  the  work  of  the  lathe-hand, 
the  fitter  and  turner,  and  that  of  the  civil,  or  mechanical  engineer. 

8.  Grades  of  Technical  Instruction.— li  might  appear  that  any  country 
which  had  possessed  a  thorough  system  of  technical  education  for  a  considerable 
time,  and,  perhaps,  especially  one  which  was  densely  populated,  could  dispense  with 
schools  for  technical  instruction  of  short  duration.  But  the  modern  development 
of  such  instruction  has  been  rapid,  and  hence  one  finds  that  most  countries  have 
organised  short  technical  courses  to  aid  those  whose  general  opportunity  for 
acquiring  what  they  need  has  been  insufficient.  These  courses  may  be  of  a 
somewhat  general  character  or  they  may  be  special. 

Thus  it  has  been  found  necessary  to  provide— and  these  may  be  found  in 
towns  and  cities  in  very  many  parts  of  the  A^^orld — courses  of  instruction  in  the 
mother-tongue,  in  modern  languages,  in  arithmetic,  geometry,  physics,  chemistry, 
drawing  (freehand,  trades,  technical,  etc.),  in  modelling,  singing,  gymnastics,  as 
well  as  in  book-keeping,  technology,  manual  training,  and  even  such  subjects  as 
machine-sewing,  tailoring,  ironing,  millinery,  etc.,  etc. 

Some  of  these  are  taught  in  relation  to  particular  occupations.  For  example, 
upholsterers  have  a  special  course  of  freehand,  perspective,  compass,  and  ornamental 
drawing,  and,  finally,  professional  drawing  immediately  connected  with  their  work. 
In  Berlin,  for  example,  there  are  courses  in  technical  drawing  for  carpenters,  joiners, 
cabinet-makers,  turners,  ornamental  woodworkers,  braziers,  ironworkers,  lock- 
smiths, gold  and  silver  smiths,  engravers,  electroplaters,  masons,  mechanicians, 
mechanics,  clock  and  watch  makers,  painters  and  decorators,  upholsterers  and 
furnishing  decorators,  etc.     The  value  of  such  instruction  is  beyond  dispute. 

Special  instruction  may  consist  of  a  short  series  of  lectures,  with  or  without 
practical  demonstrations,  or  it  may  consist  mainly  of  demonstrational  work.  Por 
example,  in  Belgium  short  courses  in  dairying  have  done  a  great  deal  to  increase 
the  production  of  butter  and  other  dairy  products,  and  to  improve  the  quality 
thereof.  Again,  much  advance  has  been  made  in  agriculture  through  short  courses 
of  lectures  on  modern  advances  in  the  subject. 

Other  examples  of  short  courses  of  instruction  are  those  provided  for 
apprentices  in  various  trades.  The  larger  establishments  which  are  characteristic 
of  modern  industry  have  made  the  old  form  of  apprenticeship  a  thing  of  the  past. 
When  the  master  of  an  establishment  had  only  a  small  business,  and  therefore  but 
few  hands,  it  was  possible  to  give  the  apprentice  a  considerable  amount  of  personal 
attention,  so  that,  despite  the  fact  that  the  whole  scheme  of  instruction  depended 
more  upon  the  exigencies  of  the  business  than  upon  the  demand  for  educational 
thoroughness,  the  apprentice  in  a  long  course  of  years  did  obtain  a  fairly  thorough 
knowledge  of  his  craft,  and  the  craft  was,  in  general,  advanced  by  those  Avho 
possessed  natural  genius,  rather  than  as  a  result  of  the  educational  value  of  the 
apprenticeship  scheme  of  training. 

As  this  condition  passed  away,  and  Avas  replaced  by  the  modern  industrial 
regime,  it  became  more  and  more  necessary  to  provide  schools  which  should 
supplement  and  assist  the  instruction  of  the  workshop.  These  dealt  with  the 
principles  of  the  sciences,  or  of  the  general  knowledge  underlying  the  various  crafts, 
or  with  drawing,  etc.,  in  relation  thereto.  In  some  cases  courses  of  short  duration 
were  found  valuable  to  tlie  apprentices,  or  were  the  only  courses  likely  to  be 
attended.  _  Such  courses  mark  the  lower  reach  of  modern  technical  instruction  not 
embraced  in  the  work  of  the  elementary  school. 

The  most  advanced  grade  of  technical  instruction  is,  of  course  that  found  in 
the  University  or  Technical  High  School.  Evidence  has  been  rapidly  accumulating 
that  scientific  knowledge  is  of  great  and  often  of  inestimable  value  in  the  economical 
and  satisfactory  development  of  industrial  processes.  Even  the  very  fate  of  an 
industry  in  a  particular  country  may  be  determined  by  the  extent  to  which  scientific 
knowledge  is  availed  of .  An  excellent  example  is  the  rapid  improvement  in  beet- 
sugar  production  from  5-72  tq  IS'OO  per  cent,  by  the  combination  of  botanical, 
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agricultural,  physical,  and  chemical  researches.  Other  notable  examples  are  the 
development  of  the  aniline  dye  industries,  the  improvement  in  the  iron  industries, 
the  mdustrial  applications  of  electro-chemistry,  the  manufacture  of  paper  and  silk 
from  wood-fibre,  etc.,  the  products  of  the  electric  furnace,  the  conversion  of  water- 
power  into  electric  energy,  and  so  on. 

The  highest  forms  of  scientific  training,  and  the  cultivation  of  the  genius  of 
applying  scientific  knowledge  industrially,  are  not  only  valuable,  they  are  sometimes 
the  determining  factor  in  the  history  of  an  industry. 

The  wealth  that  has  been  developed  in  the  industries  that  have  been  created 
by  the  advances  made  in  organic  chemistry  constitutes  one  of  the  most  striking 
instances  of  the  conspicuous  part  that  science  plays  in  the  industrial  processes  of 
to-day.  Physics  and  chemistry  have  become  of  increasing  importance  to  the 
engineer.  All  this  goes  to  shew  that  the  purview  of  technical  education  must 
embrace  the  needs  of  the  highest  occupations  as  well  as  those  of  the  humblest, 
hence  the  technical  schools  will  range  from  those  which  demand,  as  a  necessary 
preparation,  only  a  primary  education,  up  to  those  which  demand  the  very  highest 
scientific  education  that  a  true  University^  can  provide. 

The  various  grades  of  technical  instruction  consequently  comprise  the 
following  : — 

(1.)  Preparatory  courses,   embracing  extensions  of   ordinary   school  subjects 

with  a  practical  orientation,  or   embracing   the   natural   sciences,   often 

specially  considered  in  relation  to  their  technological  applications. 
(2.)  Courses  of  theoretical  instruction  directly  relating  to  technical  matters, 

such  as  trade  and  technical  drawing,  or  the  principles  of  any  handicraft  or 

trade  or  occupation. 
(3.)  Practical  and  workshop  courses  covering  only  particular  and  restricted 

fields. 
(4.)  Definitely  organised  courses   in   the   arts  and   crafts,  embracing  all  the 

requirements  for  the  education  of  the  highest  type  of  workmen,  with  or 

without  a  complete  scheme  of  workshop  practice. 
(5.)   Secondary  technical  schools  for  the  education  of  those  whose  calling  is  of 

higher  grade  than  the  artisan,  and  of  lower  grade  than  the  professional 

callings. 
(6.)  High  Schools  and  Universities  for  the  education  of  those  who  desire  to 

embrace  professional  careers. 
(7.)  Post-graduate  courses  of  work  for  the  education  of  the  highest  type  of 

specialist  in  various  branches  of  technology. 

In  developing  a  system  of  technical  education,  the  whole  range  of  wants  of 
the  community  as  it  stands  at  the  given  moment  must  be  considered.  Hence  the 
courses  should  be  designed  to  assist  persons  to  attain  to  higher  industrial  perfection, 
notwithstanding  that  such  courses  are  not  ideal  in  a  finally  developed  scheme.  In 
every  country  the  development  of  the  technical  instruction  exhibits  this  feature,  and 
in  this  State  it  will  be  found  necessary  even  to  engender  the  disposition  to  take 
advantage  of  such  forms  of  instruction  as  can  be  offered. 

Initially,  considerable  difficulty  will  be  found  in  getting  suitable  instructors. 
That  is  a  question  to  which  we  may  now  turn. 

9.  Technical  Teaching  and  Instructors. — The  psedagogic  principles  governing 
technical  teaching  are  essentially  the  same  as  those  applying  to  other  forms  of 
instruction.  It  is  required  in  educative  manual  training  and  Sloyd  that  the 
instruction  must  be  systematic,  and  must  be  given  by  a  special  teacher,  who  is  an 
educationist,  and  not  merely  by  an  artisan  or  good  workman.  In  the  early  stages 
of  technical  education  in  various  countries,  it  was  found  very  difficult  and  often 
impossible  to  get  properly  qualified  instructors.  But  it  was  early  recognised  that 
no  system  of  technical  education  can  possibly  be  satisfactory  that  does  not  apply  the 
principle  cited. 

The  second  important  principle  is  that  the  instructor  must  be  highly 
qualified  in  his  own  proper  sphere :  he  must  be  more  highly  qualified  than  the 
pupil  he  is  to  take  in  hand  in  the  subject-matter  of  the  instruction.     Por  example, 

an 
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an  instructor  in  "  fitting  and  turning  "  ought  to  be  something  more  than  a  good 
"  fitter  and  turner."  Besides  being  an  expert  workman,  he  should  be  theoretically 
well-informed  in  his  own  sphere  of  work,  and  in  everything  relating  thereto.  He 
should  have  some  knowledge  of  educational  principles ;  should  understand  the 
far-reaching  aims  of  educational  systems,  viz.,  those  which  touch  the  question  of 
character,  the  building  up  of  national  efficiency,  the  creation  of  a  class  of  workmen 
who  will  be  enthusiastic  as  to  the  quality  of  their  own  handiwork. 

In  the  highest  forms  of  technical  education  it  is  similarly  important  that  the 
instructor  should  not  only  equip  his  students  with  technical  information  and 
familiarise  them  with  technical  procedure,  lie  should  be  competent  also  to  create  in 
them  the  professional  spirit,  the  capacity  to  advance  their  art  or  calling,  to  apply 
their  knowledge  to  those  new  problems  which  are  ever  presenting  themselves  for 
practical  solution. 

The  general  aim  of  good  technical  teaching  is  to  rationalise  it  throughout  its 
range ;  to  replace  mere  imitation  of  procedure  by  an  intelligent  study  thereof ;  to 
substitute  for  the  blind  following  of  its  subject-matter,  or  of  workshop  practice,  an 
effort  to  grasp  the  principles  of  both,  so  as  to  be  independent  of  mere  routine.  The 
"  how  "  of  any  process  is  not  sufficient ;  the  student  must  know  the  "  why." 

The  instructor,  consequently,  must  himself  be  a  student  of  the  reason  why 
technical  processes,  or  workshop  or  laboratory  practice,  follows  a  certain  definite 
course ;  he  should  understand  whether  this  is  important  or  may  be  varied  at 
pleasure ;  and  so  on. 

The  efiiect  of  training  under  such  an  instructor  is  generically  different 'from 
that  produced  by  a  mere  empirical  workman.  It  developes  an  intelligence  and 
alertness  which,  in  these  days  of  swift  change,  is  often  of  very  great  value. 
Workmen  trained  by  competent  technical  instructors  are  not  only  far  better  qualified 
for  their  own  immediate  trades  or  callings,  they  are  more  apt  in  adjusting  themselves 
to  changing  industrial  conditions. 

After  what  has  been  stated  above  it  would  seem  hardly  necessary  to  say  that 
instruction  should  be  realistic  and  practical.  But  in  this  State  we  have  often 
allowed  mere  memory  and  book  work  to  be  substituted  for  real  knowledge.  Talks 
about  science  and  about  technical  processes  are  different  from  an  experimental 
knowledge  of  science  and  a  practical  acquaintance  with  technical  procedure.  The 
latter  are  essential  for  real  progress.  Lectures,  for  example,  on  engineering  practice 
are  inadequate  unless  followed  up  by  actual  work  in  the  engineering  workshop ;  and, 
similarly,  lectures  in  chemistry  ought  to  be  followed  up  by  practice  in  the  chemical 
laboratory,  if  a  real  knowledge  of  chemistry  is  desired.  All  theoretical  knowledge 
needs  to  be  correlated  with  its  corresponding  practical  application. 

Por  this  reason  the  material  equipment  of  establishments  for  technical 
education  is  very  important. 

10.  The  Equipment  of  Technical  Schools. — In  order  that  a  scheme  of 
technical  instruction  shall  give  the  best  results,  the  material  equipment  must  be 
complete.  "While  students  should  be  taught  to  attain  their  ends  with  a  minimum 
of  apparatus,  they  should  also  be  instructed  as  to  the  use  of  the  most  complete 
apparatus  for  the  purpose  in  view,  and  the  exact  nature  of  the  advantages  which  it 
confers.  The  laboratories  and  workshops  of  the  modern  technical  schools  seen  by 
the  Commissioners  were  as  a  rule  magnificently  developed,  and  that  is  true  of  nearly 
every  country,  but  perhaps  particularly  of  Germany.  Lavish  additions  were  beino- 
made  to  a  great  many  equipments  at  the  time  of  the  Commissioners'  visit ;  in  fact', 
there  was  on  foot  a  decidedly  progressive  movement  which  has  continued  ever  since! 

11.  The  Commissioners'  Tas1c.—1\ie  general  matters  referred  to  will  o-ive 
some  idea  of  the  scope  of  a  study  of  technical  education  and  will  p-ive  some  idea  of 
the  Commissioners'  task  abroad.  That  is  but  part  of  the  task,  however  Unfor- 
tunately, our  local  standard  of  comparison  is  so  behindhand' that  a  mere  report 
that  disparity  existed  would  fail  to  give  a  real  picture  of  the  excellence  of 
education  in  so  many  other  lands. 

Experience  has  shewn  the  Commissioner  that  the  accuracy  of  the  view  here 
expressed  is  frequently  challenged  particularly  by  persons  who  have  seen  nothing 
of  the  remarkable  educational  development  in  Europe  of  recent  years.  Such  persons 
may  be  reminded  that  Professor  K.  Pearson,  P.R.S.,  in  his  Huxley  lecture  "On  the 
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Inlieritance  of  Mental  and  Moral  Characters  in  Man  and  its  comparison  with  the 
Inheritance  of  Physical  Characters,"  said,  as  lately  as  October,  1903,  that:— "Our 
traders  declare  that  we  are  no  match  for  the  Germans  and  Americans.  Our  men  of 
science  .  .  .  proclaim  the  glory  of  foreign  universities  and  the  cryinu  need  for 
iechnical  instruction.'"  He  boldly  affirmed  that  it  appears  there  is  "a  want  of 
intelligence  in  the  British  merchant,  in  the  British  professional  man,  and  in  the 
British  workman."^  This  is  from  our  oton  countryman,  after  a  prolonged  and 
brilliant  study  of  the  whole  question,  and  after  contributions  to  the  analytic 
discussion  of  statistics  that  constitute  almost  a  new  era  therein.  We  shall  do  well 
to  swallow  any  pride  that  operates  only  to  hinder  us  in  learning  the  truth.  Not 
only  so,  but  it  is  well  to  recollect  that  the  accumulating  testimony  to  this  eiSect  is 
engaging  the  serious  attention  of  public  men  and  educationists  in  Britain. 

To  create  an  adequate  idea  of  the  character  of  the  various  branches  of 
education  in  other  lands  is  by  no  means  an  easy  task  under  any  circumstances ;  the 
difficulty  is  increased  in  proportion  as  disparity  exists  between  other  methods  and 
our  own.  Experience  has  shewn  this  most  clearly.  Even  in  concrete  and  physical 
matters  this  proposition  is  true.  Eor  example,  it  may  be  mentioned  that  although 
the  marked  inferiority  of  our  school  buildings,  especially  judged  from  an  educational 
point  of  view,  was  fully  explained  in  the  Commissioners'  Interim  Report,  the  public 
criticism  of  that  report  by  many  educationists  in  this  State  shew  to  how  slight  an 
extent  the  essence  of  the  matter  had  been  generally  grasped.  Our  buildings  are  as 
seriously  defective  as  any  buildings  of  their  class  can  possibly  be ;  yet  that  fact 
makes  relatively  no  impression." 

The  criticism  of  secondary  education  has  also  proved  that,  while  individuals 
recognise  that  there  is  considerable  disparity  between  it  and  European  secondary 
education,  the  seriousness  of  such  disparity  is  almost  wholly  unappreciated.  The 
same  difficulty  will  probably  manifest  itself  in  regard  to  technical  education. 

With  a  view  to  helping  those  who  desire  to  understand  the  truth  of  the  matter, 
the  Commissioners  have  given  in  the  chapters  hereinafter  a  fairly  extensive  account 
of  the  features  of  the  technical  forms  of  education  in  other  lands.  The  programmes 
furnished  will  enable  us  to  recognise  where  we  stand,  and  in  this  connection  attention 
may  be  drawn  to  the  programmes  of  the  Institut  Agronomique  of  Erance  (Chap. 
XLIV),  to  the  organisation  of  the  Zurich  Polytechnicum  (Chap.  XXXIII),  and  to 
the  scheme  of  the  Technical  Universities  of  Germany  (Chaps.  XXXI  and  XXXII), 
all  of  which  will  illustrate  the  point  made. 

The  thoroughness  which  is  found  in  the  elementary  or  primary  schools  of 
Europe  is  found  in  schools  of  all  grades.  The  spirit  that  promotes  this  is  uniquely 
that  which  we  need,  and  the  Commissioners'  task  is  to  attempt  to  make  this  fact 
manifest. 

1  Journ.  Anthropological  Institute  of  Great  Britain  and  Ireland.     Vol.  XXXIII,  1903,  pp.  179-237  ;  see  p.  206.  ■ 
'  A  school  is  being  built  unon  new  lines,  however.     This  may  be  the  forerunner  of  a  better  class  of  buildings. 
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II. 

IMPORTANCE   OF   TECHNICAL  EDUCATION. 

[G.  H.  KNIBBS.] 


1.  Introduction.  4.  The   Function  of  Technical  Education  explains 

2.  Our  National  Status  in  Technical  Education.  its  Importance. 

3.  National  Loss  through  Technical  Inefficiency.  5.  Value  of  Technical  Education  to  a  new  country. 

6.  Practical  Recognition  of  the  Importance  of  Technical  Education. 


1.  Introduction. — To  understand  the  defects  of  our  system  of  technical 
education,  it  ought  to  be  borne  in  mind  that  the  strong  indictment  of  our  systems 
of  primary  and  secondary^  education,  made  in  the  two  previous  reports  of  the 
Commissioners,  has  as  yet  made  but  little  public  impression.  So  far  the  steps 
taken  are  not  commensurate  with  our  needs,  if  toe  intend  to  ai:>j)roach  in  excel- 
lence the  educational  work  of  Europe  or  of  most  of  the  States  of  America.  In 
the  Summary  of  the  Report  on  Primary  Education  [II,  2,  p.  8]  it  was  stated 
that  the  seriousness  of  the  defects  of  our  system  could  hardly  be  overstated. 
When  it  is  remembered  that  our  vote  for  primary  education  is  such  that  we  do  not 
spend  per  pupil  in  our  sparsely  populated  State  as  much  as  is  spent  in,  say,  the 
densely  populated  areas  of  Hamburg  or  Bremen,  notwithstanding  that  education 
in  a  sparse  population  must  necessarily  be  expensive,  the  status  of  our  educational 
ideals  will  be  recognised.  When  then  it  is  further  remembered  that  for  our 
technical  education  the  vote  is  only  the  one  twenty-eighth  part  (a-g-)  of  that  for  primary 
education,  it  will  be  seen  that  we  practically  ignore  the  need  for  that  form  of  education. 
Its  importance  has  certainly  never  been  adequately  perceived,  for  if  it  had,  public 
response  must  have  followed.  The  development  of  our  technical  system  has  thus  far 
been  under  the  aegis  of  the  Department  of  Primary  Education  (Public  Instruction), 
which,  as  was  pointed  out  in  the  Pteport  on  Primary  Education,  had  failed  to 
give  our  educational  system  that  place  in  the  world's  educational  effort  which  its 
more  progressive  teachers  and  ofl&cers  have  long  hoped  for,  and  A\iiich  our  national 
welfare  demands.  It  has  been  pointed  out  that  nothing  short  of  a  radical  refor- 
mation, touching  every  plane  of  our  primary  system,  can  effect  the  great  change 
necessary  to  constitute  it  "a  peer  among  the  nobler  systems  of  civilised  mankind" 
■  [Interim  Report,  X,  4,  p.  61],  and  that  unless  vre  intend  "to  accept  educational 
inferiority  as  our  permanent  characteristic,"  we  must  not  regard  progress,  elsewhere 
achieved,  as  impracticable  for  us.     [Report  on  Secondary  Education,  II,  8,  p.  6.] 

So  small  a  vote  as  the  present,  viz.,  about  £30,000  per  annum  for  technical 
education,  for  a  State  the  size  of  New  South  Wales,  and  for  a  population  of  about 
\\  millions,  discloses  only  too  well  our  public  indifference  to  one  of  the  most 
important  factors  in  our  national  life.  It  was  pointed  out  in  the  Summary  last 
mentioned  that  we  dare  not  accept  the  situation  as  it  stands,  and  that  not  to  face  our 
educational  problem  with  earnestness  would  be  nothiag  short  of  national  insanitv 
[i6^c^.  II,  16,  p.  8.]  ^' 

It  might  seem  a  work  of  supererogation  to  have  aught  to  say  on  the 
importance  of  any  branch  of  education.  But  the  truth  is  that  loe  have  been  lulled 
to  sleep  by  self-satisfaction.  Many  have  believed  that  our  system  was  "  the  best 
in  the  world."  To  deny  it  this  merit  was  an  act  of  disloyalty  worthy  of  condign 
punishment,  and  the  view  that  to  ascertain  and  declare  the  truth  is  the  only 
loyal  thing  to  the  State  and  to  its  subjects  has  not  had  the  prominence  that  one  mio-ht 
have  hoped.^  This  state  of  things  has  perhaps  passed  away,  but  it  is  by  no  means 
unimportant  to  see  that  it  is  not  re-established.  Brioflv 

1  In  fairness  to  the  English  Schoolmaster,  it  ought  to  bo  stated  that  his  indictment  nf  t-h„  r^,.n,.„T  *       ■      r. 

severe.  Thus,  Mr.  Lyttelton,  headmaster  of  Haileybury,  and  the  headmas  er-Xot  of  Ptl  f  1  ^  ?  .^^  7''""  '',"^*^™ 
absence  of  training.  [&e  "  Nineteenth  Century,"  .June,  9031.  An  "  Old  Et™ i.?,  '°w  .  '  ?/''  ^Y"  "."^™iity  ^ue  to 
June,  1905,  discusting  Mr.  Lyttelton's  paper,  states  openly  that  "  Eton  is  out  of  T?p  <T^?''^  "'  ^^T,  '^^°"""»  P°''  "^  ^nd 
taught  and  cynical  boys,"  cynical  bscause  they  must  feelUat  much  o     he     study  w.s°biraln>V  ""  "^''T  "l  f"''^"'.^ '^ 

^In  other  countries  educational  criticism  is  outspoken  and  fearless  and  of ter,pvf.„      i      ^^'■"tl^^s^aste  of  time." 
en  criticism  is  a  most  unhealthy  sign,  and  unfortunately  is  present  in  tWs  State   ^'^^"'"^^  ^^'""'^-     Sensitiveness  about 
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Briefly,  it  may  be  said  that  the  necessity  of  advance  in  technical  education 
has  not  yet  been  adequately  felt,  and  the  existing  system  is  subject  to  the  same 
severe  indictment  as  was  primary  and  secondary  education.  Por  this  reason  a  few 
remarks  on  its  importance  will  not  be  out  of  place. 

Chapters  I  and  II  herein,  referring  to  general  matters,  and  to  the  various 
forms  of  technical,  industrial,  and  professional  education;  chapter  III  on  the 
question  of  the  relationship  of  apprenticeship  to  education  ;  and  chapter  IV  on  the 
urgency  of  better  technical  education  in  the  United  Kingdom,  disclose  this 
importance,  not  only  as  regards  the  mother  country,  but  also  this  State.  This  is 
apparent  if  we  bear  in  mind  that  the  system  of  technical  education  here  is  subject  to 
greater  limitations  than  those  which  recent  effort  in  the  United  Kingdom  is 
endeavouring  to  correct. 

To  fulfil  its  function  a  technical  system  of  instruction  must  embrace  the  needs 
of  all  classes,  not  only  those  of  the  ordinary  artisan,  but  those  of  his  instructor ;  not 
only  those  of  the  workman  himself,  but  also  of  those  who  are  to  direct  his  labours. 
Indeed  it  is  of  high  importance  that  industrial  operations  should  be  well  directed 
technically.  The  principle  referred  to  in  the  Eeports  on  Primary  and  Secondary 
Education,  viz.,  that  in  general  the  instructors  must  be  better  educated  than  their 
pupils,  also  applies. 

Efficiency  in  the  lower  planes  of  industrial  effort  is  contingent  upon  eflB.ciency 
in  every  grade,  from  the  highest  downward.  And  it  is  important  that  all  effort  should 
be  influenced  by  the  highest  and  most  advanced. 

2.  Our  National  Siahis  in  Technical  Uducaiion. — To  understand  our  status 
as  regards  technical  education,  it  is  necessary  to  remember  that  in  New  South  Wales 
it  is  but  a  weak  reflection  of  that  of  the  United  Kingdom,  carrying  with  it  not 
only  all  the  infirmity  of  the  technical  system  of  the  mother  country,  but  the 
added  limitation  of  domination  by  persons  whose  practical  experience  was  limited 
to  our  iniperfect  system  of  primary  education.^  The  exact  nature  of  this  will  be 
more  fully  referred  to  hereinafter. 

Some  conception  of  the  state  of  technical  education  in  the  United  Kingdom 
may  be  had  from  a  glance  at  the  effort  of  the  London  County  Council  during  the 
years  1693-1904.  Keference  should  be  made  to  Chap.  XXXIX,  sec.  1,  for  fuller 
information.  The  total  annual  expenditure  on  technical  education  during  the 
period  referred  to  was  as  follows  : — 

Progressive  Expenditure  on  Technical  Education  by  London  County  Council. 


£ 

£ 

£ 

1893-4      ., 

4,529 

1897-8     ... 

117,744 

1901-2     .. 

,.     173,104 

1894-5     .. 

.       41,999 

1898-9     ... 

128,999 

1902-3     . 

..     236,505 

1895-6      . 

..       76,560 

1899-1900 

145,358 

1903-4     . 

..     305,213 

1896-7      . 

..     115,533 

1900-1     ... 

207,747 

1904-5     . 

.. 

Notwithstanding  this  progressive  and  rapidly-increasing  expenditure,  those 
who  have  compared  the  state  of  technology  in  the  United  Kingdom  with  that  in 
Europe  are  alarmed  at  the  disparity.  [See  Chap.  IV,  sec.  2.]  Lord  Eosebery,  Dr. 
Haldane,  and  others,  refer  to  our  national  attitude  as  regards  this  matter  in  most 
disquieting  terms,  and  the  Special  Committee  of  the  London  County  Council, 
consisting  of  very  able  men  of  the  widest  experience,  presented  a  Keport  on  15th 
July,  1902,  which  demands  the  grave  attention  of  every  well-wisher  of  the  British 
Empire.  Erom  the  continental  point  of  view  the  total  amount  devoted  to  technical 
education  is  regarded  as  "  ridiculous  "  in  its  smallness. 

After  pointing  out  that  the  defects  of  general  {i.e.,  primary)  and  secondary 
education,  together  with  the  defects  of  higher  scientific  education,  are  responsible  for 
the  unsatisfactory  condition  of  many  British  industries,  and  after  explaining  the 
injurious  influence  of  examining  authorities  (Universities,  etc.)  upon  the  stimulation 
of  the  reflective  powers  of  students,  the  report  goes  on  to  shew  how  definite  is  the 
connection  between  educational  system  and  satisfactory  industrial  development. 
It  quotes  with  approval  the  remarks  of  Mr.  J.  W.  Swan,  E.B.S.,  who  stated 
that  America,  Erance,  and  Germany  were  rapidly  developing  their  equipments  for 

technical 

'  It  perhaps  ought  to  be  said  that  there  are  very  many  officers  in  the  Department  of  Primary  Education  who  have 
longed  to  see  an  advance  made  :  who  have  fretted  under  the  regime  which  fettered  and  victimised  tliem  and  their  pupils. 
Those  who  knew  better  were  officially  without  freedom,  and  could  not  efifectively  voice  their  opinions,  and  for  the  existing 
state  of  technical  education  the  immediate  heads  of  the  Technical  Department  were  by  no  means  responsible. 
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technical  education,  and';^"  hence  the  wondei'ful  growth  of  industry  abroad.'''  And 
after  referring  to  the  fact  that  "  England  is  doing  comparatively  little  in  the  way  of 
education,"  while  America  is  doing  a  great  deal,  he  says  : — ■ 

"  Education  and  success  in  industry  cannot  be  disassociated.   We  must 

REPAIR   the    NEGLI&ENCB  OE   THE   PAST,  OR  WE  MUST   SUBMIT   TO   NATIONAL   DECAY." 

[See  Chap.  IV,  sec.  2.]  As  to  the  competency  of  the  witnesses  there  can  be  no 
reasonable  doubt. 

The  decision  to  spend  a  larger  amount  on  technical  education  in  the  future 
testifies  to  a' recognition  of  the  serious  deficiency  from  which  we  are  suffering. 

Without  going  into  detail  it  may  be  mentioned  that  such  a  country  as  Japan 
is  giving  a  degree  of  attention  to  the  development  of  technical  instruction,  which  we 
should  do  well  to  emulate  [see  Chap.  XV,  sees.  14,  15j,  and  is  making  an  effort, 
in  comparison  with  which  our  effort  is  extremely  meagre. 

There  is  another  way  in  which  our  national  status  in  technical  matters  may 
be  estimated,  and  that  is  by  the  curricula  defining  the  courses  of  instruction.  Eor 
this  reason  the  Commissioner  has  translated  some  of  these  in  extenso,  as  was  done 
in  the  case  of  secondary  education  for  tlie  same  reason.  The  courses  in  agronomy  in 
the  Agronomical  Institute  of  Eranee  [see  Chaps.  XLIV,  XLV]  may  be  cited  as  an 
example  of  an  excellent  series  of  programmes  of  work. 

Touching  the  status  of  the  instruction  it  is  said  that  "  we  are  giving  to  the 
"  classes  at  the  bottom  of  the  industrial  ladder  a  disjointed  smattering  of  miscel- 
"  laneous  science  of  no  great  value,  though  probably  good  so  far  as  it  goes,  while  we 
"  are  neglecting  to  thoroughly  educate  those  upon  whose  shoulders  will  soon  rest  the 
"  weight  of  the  management  of  our  great  manufacturing  industries.  We  are  now 
"  practically  '  copying  '  the  methods  and  models  of  America  and  Germany,  etc." 

Another  member  of  the  committee  sums  up  our  British  status  in  technical 
education  in  the  dictum  that  "  At  University  College,  London,  for  instance,  the 
present  provision  is  not  equal  to  that  in  a  third-rate  German  or  American  technical 
college," 

Professor  Dewar  stated  that  our  school  system  is  incompatible  with  the 
times,  and  that  unless  it  is  radically  changed  "  we  cannot  expect  to  figlit  the 
German  successfully  in  the  industrial  competition."  Another  deponent  testified 
"  that  England  has  not  taken  the  opportunity  of  (technically)  training  men,  so 
"as  to  be  capable  of  developing  such  industries,"  and  also  that  abroad  {i.e.,  out  of 
England)  knowledge  is  the  test  for  any  advancement.     [Chap.  IV,  sec.  4.] 

The  report  of  the  special  committee  to  the  London  County  Council  is  ominous 
in  its  reiteration  of  the  low  status  of  the  English  system  of  technical  education,  and 
indeed  of  the  other  elements  of  English  education.  Yet  this  is  the  system  we  have 
weakly  copied — the  poor  ideal  to  which  we  have  not  even  yet  attained. 

Lest  it  be  thought  that  this  British  evidence  may  have  been  exaggerated, 
it  may  be  well  to  point  out  that  the  fact  is  recognised  \n  America.  Thus  in  the 
"Twelfth  Census  of  the  United  States"  [vol.  X,  p.  527],  it  is  mentioned  that  the 
German  chemical  manufacturer  is  far  in  advance  of  those  of  all  other  nations 
in  recognising  the  value  of  specialised  chemical  skill,  and  so  on.  The  same  re- 
mark applies  to  other  industries. 

To  state  the  whole  matter  in  more  general  terms,  we  are  undoubtedly  be- 
hindhand in  recognising  the  industrial  value  of  the  higher  form  of  scientific  and 
technological  training.  And  this  means  that  we  must  suffer  serious  loss  as  regards 
national  wealth.  What  is  true  of  the  mother  country  is  true  to  some  extent^here 
also.  Our  problem  is  certainly  a  different  one  from  that  of  the  United  Kino-dom, 
but  we  need  none  the  less  to  advance  in  the  thoroughness  of  our  technical  systeni 
of  education. 

3.  National  Loss  through  Technical  Inefficiency. ~k.%  implied  in  the  pre- 
ceding section,  the  fact  is  impressing  itself  upon  public  men  in  Great  Britain  that 
considerable  loss  has  been  experienced  through  absence  of  a  good  educational  system 
The  London  County  Council  Committee  states  definitely  that  various  industries 
have  been  lost  to  Britain,  through  foreign  competition,  rendered  more  effective 
through  the  "superior  scientific  education  provided  in  foreign  countries"  [See 
Chap.  IV,  sec.  3.]  An  illustration  is  given  taken  from  statistics  of  dye  production 
Madder  and  cochineal  have  been  replaced  by  alizarin  and  azo-scarlet  •  synthetic 
indigo  is  not  only  equal  to  the  best  grade  of  the  natural  product,  but  is  physically  in 
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a  more  convenient' form,  and  is  rapidly  displacing  it.  Cane-sugar  cannot  compete 
with  beet-sugar  owing  to  an  improvement  in  the  culture  and  manufacture  of  the 
latter  (mereasing  the  yield  from  5-72  to  13  percent.)  dependent  upon  the  extension  of 
scientific  knowledge  and  its  application  to  the  industry.  The  committee  point  out 
that  Jena  optical  and  other  glass  has  been  taking  the  place  of  English,  on  account 
of  its  superior  quality ;  that  the  Bureau  of  Education  of  Prussia  and  the  Legisla- 
ture have  enabled  experiments  to  be  carried  out  on  a  manufacturing  scale  by  "  very 
liberal  and  repeated  subsidies,"  that  in  the  United  States,  Germany,  and  Switzer- 
land, rapid  development  has  taken  place  in  the  manufacture  of  electrical  machinery  ; 
that  the  material  needed  was  obtained  from  foreign  countries,  that  in  ceramics 
"foreigners  are  in  advance."  The  committee  further  points  out  that  "the  loss  of 
"^  any  industry  ...  has  far-reaching  effects  ;  it  prevents  the  birth  of  cognate 
"  industries  ...  it  discourages  research  ;  ...  it  induces  buyers  forced  to 
"  go  abroad  for  what  they  need  to  purchase  other  goods  which  may  be  equally  well 
"  obtained  at  home." 

Other  examples  are  given  accentuating  what  is  above  stated.  [Chap.  IV, 
sec.  3.] 

4.  The  Fmction  of  Technical  Education  Explains  its  Importance. — 
Technical  education  is  by  no  means  wholly  utilitarian  ;  when  properly  organised  it 
is  in  a  high  degree  educative.  Originating,  in  a  normal  educational  system,  in  the 
Kindergarten,  and  passing  on  to  a  more  advanced  stage  in  the  elementary  school,  it 
finds  its  fullest  development  in  the  schools  that  prepare  more  immediately  for  the 
serious  work  of  life ;  the  schools  that  directly  equip  us  for  our  callings.  These 
schools,  at  least  in  Europe  and  America,  do  not  merely  aim  at  making  a  man 
dexterous  as  a  craftsman,  and  capable  of  work  creditable  to  him,  but  at  making 
him  an  intelligent  workman  with  some  outlook,  and  competent  to  idealise  his 
industrial  effort. 

An  example  was  indicated  in  the  Commissioners'  preliminary  report  on 
Technical  Education.  _  [IV,  sec.  7,  p.  18.]  It  was  pointed  out  that  the  Hungarian 
student  in  wood- working  learns  something  of  the  morphology  and  growth  of  trees, 
the  reciprocal  relations  of  the  roots,  trunk,  branches,  and  leaves,  the  theory  of 
proper  times  for  felling,,  the  methods  of  seasoning  timber,  the  chemical  composition 
and  technical  qualities  of  woods,  the  impregnation  of  timbers  to  preserve  them  by 
means  of  zinc  chloride,  tar,  etc.,  the  use  of  pneumatic  apparatus,  the  actions  of 
acids  and  alkalies,  the  use  of  colouring  matters,  varnishes,  etc. ;  of  oily  and  alcoholic 
lacquers,  waxes,  polishes,  etc.,  etc.  So  also  do  the  pupils  of  the  technical  schools  of 
other  nations. 

It  is  obvious  that  a  course  of  lectures  and  demonstrations  on  such  matters  by 
thoroughly  competent  experts,  immensely  increases  the  interest  of  the  daily  work 
of  a  tradesman,  to  say  nothing  of  the  possibility  it  confers  of  attaining  to  good 
workmanship  and  some  speciality  of  treatment.     [Chap.  XII,  sec.  27,  pp.  139-140.] 

Another  example  which  might  be  mentioned  is  the  renowned  school  for 
typographers  in  Paris,  the  Ecole  Estienne.  The  instruction  includes  among  other 
things  the  history  of  writing,  of  the  execution  and  decoration  of  manuscript  works, 
of  the  printing,  illustration,  and  decoration  of  books,  the  development  of  photo- 
chromo-lithography,  the  history  of  external  decoration.  [Chap.  IX,  sec.  14,  pp. 
83-4.]  Or  yet  again,  the  instruction  in  decorative  composition  in  the  same  school 
may  be  taken  as  an  example ;  it  is  full  of  general  interest  and  is  most  highly 
educative.     \_Idem  sec.  19,  p.  87.] 

These  illustrations  give  an  idea  of  the  type  of  outlook  on  their  special  work 
which  the  continental  systems  of  technical  instruction  confer  upon  the  students. 

A  more  adequate  view  will  be  possible  if  it  be  further  remembered  that  no 
artisan  is  narrowly  educated  for  his  special  craft.  A  fitter  and  turner  may  learn 
merely  to  use  a  lathe,  etc. ;  he  is  then  merely  an  empirical  workman  ;  or  he  may 
learn  something  of  the  nature  of  the  metals  and  alloys,  of  the  history  of  the  machine- 
tools  with  which  he  works  ;  he  may  learn  the  kinematics  of  the  machines  he  has  to 
use,  and  a  number  of  other  similar  things.  He  may  learn  something  of  the  remark- 
able physical  properties  of  metals,  etc.  In  the  latter  case  the  man  becomes  a 
rational  workman,  alert  to  all  matters  touching  his  occupation,  and  it  has  been 
found  that  such  a  workman  is  not  only  more  deeply  interested  in  his  daily  work,  he 
is  more  truly  an  artist  in  his  work,  he  is  better  able  to  adapt  himself  to  the  exigencies 
of  modern  industry,  with  its  liability  to  change  by  the  introduction  of  new  machinery, 
through  improvement  of  methods,  and  so  on.  When 
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When  the  higher  forms  of  t(!(;]mical  education  are  placed  under  review  it  is 
seen  that  the  same  considerations  apply  no  less  cogently.  The  higher  technical 
school  in  continental  Europe  is  really  a  tmiversity  ;  it  is  rapidly  becoming  one  in 
the  United  Kingdom.  In  some  of  the  more  modern  English  universities  some 
forms  of  technical  education  have  already  received  unqualified  domicile,  while  even 
the  most  conservative  have  been  compelled  to  modify  their  attitude  by  the_  pressure 
of  circumstance  and  the  compulsion  of  public  opinion.  And  while  the  distinction 
maintained  in  continental  Europe  between  the  technical  high  school  and  the  university 
is  undeniably  the  best  for  any  country  of  dense  population— and  given  a  good  system 
of  secondary  education,  the  tendency  will  be  to  differentiate  higher  technical  from 
purely  scientific,  philosophical,  or  linguistic  studies— there  can  be  no  doubt  that 
the  effort  to  advance  technology,  rightly  understood,  may  well  take  a  dignified  place 
among  the  higher  efforts  of  mankind. 

The  endeavour  to  make  the  so-called  utilitarian  needs  of  man  adequately 
reflect  his  ideals  of  civilisation  ;  the  effort  to  make  his  handicrafts  capable  of  results - 
which  shall  worthily  express  his  sense  of  the  beauty  of  form  and  colour ;  the  striving 
to  exploit  the  wealth  of  nature's  resources,  not  merely  so  that  our  material  needs 
shall  be  multiplied  into  profusion,  but  that  they  shall  attain  to  greater  magnificence 
and  excellence,  are  aims  well  worthy  of  recognition  in  the  schools  of  highest  effort. 

The  tendency  toward  mutual  depreciation  which  a  few  years  ago  was  some- 
what marked  as  between  the  technical  high  school  and  the  university  in  continental 
Europe  is  disappearing  as  each  developes,  and  the  reactions  of  the  effort  of  higher 
technology  upon  the  university  and  of  university  effort  upon  the  technical  school 
are  both  favourable. 

That  remarkable  prejudice,  which  professional  men  of  limited  outlook  some- 
times betray,  causing  them  to  overestimate  the  dignity  of  their  own  calling,  and 
underestimate  the  merit  of  others,  tends  to  disappear  with  the  advance  of  the 
higher  forms  of  education.  The  ignorant  artist,  for  example,  may  hold  the  exponent 
of  industrial  art  in  contempt,  fancying  that  his  own  art  is  alone  liberal ;  but  the 
well-informed  artist  is  fully  aware  that  the  industrial  applications  of  art  may  take 
the  highest  rank,  and  that  the  art  treasures  of  the  world  exemplify  this. 

No  one  can  consider  the  relative  facility  with  which,  at  moderate  expense, 
our  homes  may  be  furnished  with  articles  of  beauty,  as  regards  both  form  and 
colour,  without  perceiving  the  immense  value  to  mankind  of  modern  technology. 
Compared  with  what  was  possible  during  any  previous  pei'iod  of  the  world's  history 
of  which  we  have  any  knowledge,  we  have  enormous  advantages ;  and  this  is  due 
to  the  inventive  genius  displayed  in  the  creation  of  machinery,  to  the  genius  of 
scientific  discovery,  and  to  the  genius  of  applying  both  to  huixan  wants,  those 
wants  taking  on  higher  forms — expressing  the  progress  of  human  culture — at 
every  step. 

5.  Value  of  Technical  Education  to  a  new  Coimtry. — The  preceding  considera- 
tions accentuate  what  may  be  called  the  idealistic  function  of  technical  education.  The 
purely  utilitarian  side  may  be  also  considered  briefly.  A  knowledge,  even  of  the 
most  elementary  character,  of  technical  matters  advances  our  power  to  achieve 
practical  ends.  Thus  if  every  boy  and  girl  had  passed  through  an  educative  system, 
or  even  a  mere  trade  system  of  manual  training,  we  should  have  been  in  a  position 
of  greater  advantage  than  we  are  at  the  present  time. 

Moreover,  if  the  pupils  of  our  elementary  schools  had  gone  through  even  the 
most  elementary  course  of  science  and  nature  study,  that  is,  were  tauo-ht  to  look 
out  upon  the  material  universe  with  more  intelligent  eyes,  their  ability  to  perceive 
their  opportunity  would  have  been  greater  than  it  is. 

American  farmers  were  taught  much  by  school-boy  demonstrations  as  to  what 
seed-selection  could  do,  and  Europe  and  America  recognise  now  that  seed-testino- 
stations  are  of  great  economic  importance  to  agriculture.  ^ 

In  this  State,  the  immense  value  of  such  work  as  is  beino-  carried  out  for 
example,  by  Mr.  Earrer,  in  cultivating  varieties  of  wheat  to  satisfy  special  demands— 
e.g.  rust-resistmg— IS  an  example  of  the  economic  value  of  technical  knowledge  and 
of  scientific  research.  ° 

Belgium  is  a  country  which  has  large  areas  of  agricultural  land.  The  modern 
developments  of  agricultural  science  have  disclosed  the  fact  that  scientific  knowled-e 
is  a  factor  m  productiveness  of  undreamt  of  importance,  and  probably  every  farmer 
there  now  recognises  that  fact.     Iso  one  who  is  cognisant  of  the  contributions  of 
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modern  technology  to  improvement  in  dairying  and  in  agriculture  will  hesitate  to 
admit  that  our  country  will  advance  more  rapidly  when  technical  knowledge  is  more 
widely  spread  and  is  more  thorough. 

Very  often  technical  knowledge  makes  all  the  difference  between  assured 
success  and  miserable  failure.  And  in  exploiting  a  new  country  this  is  just  as  tru« 
as  in  older  ones.  Improvements  in  agricultural  knowledge,  in  the  technique  of 
farm-management  and  dairying,  in  the  growth  of  wool,  in  breeding  stock,  in 
metallurgy,  in  forestry,  must  all  mean  advance  of  our  material  wealth. 

Technical  knowledge,  for  example,  makes  excellence  in  production  possible, 
and  in  this  way  assures  a  market  once  captured.  That  has  been  illustrated  by  the 
inaprovement  brought  about  in  butter  production  in  Denmark  ;  the  quality  is  both 
high  ^  and  uniform,  conditions  which  command  success,  and  which  have  meant  a 
certainty  for  the  Danish  exports  of  this  commodity. 

C.  Fractical  Mecognition  of  the  Importance  of  Technical  Education. — All 
that  has  been  said  above  may  be  academically  admitted,  and  yet  such  admission  be 
worthless;  in  fact,  worse  than  Avorthless.  We  have,  roughly,' a  quarter  of  million 
children  attending  school,  between  the  ages  of  6  and  Ik  If  the  period  for  technical 
education  be  regarded  as  roughly  one  third  of  the  duration  of  that  for  primary, 
about  80,000  would  have  to  be  provided  for.  Por  this  the  State  gives  only  £30,000 
per  annum,  per  pupil,  say  7s.  6d.  each  per  annum  !  This  is  the  appropriation  for  the 
purpose  of  teaching  the  girls'  cookery,  domestic  economy,  and  the  arts  and  crafts 
open  to  them,  and  for  giving  the  lads  in  our  State  that  instruction  in  trades  and 
industries,  in  commerce,  in  elementary  agriculture,  and  so  on,^  which  they  require  ! 

Now  a  real  recognition,  as  distinguished  from  a  merely  academic  one,  of  the 
importance  of  technical  education,  would  appear  in  a  perception  of  the  fact  that  the 
expenditure  of  a  much  larger  sum  would  be  economically  sound.  No  one  who  gives 
the  subject  the  least  consideration,  will  fail  to  see  that  if  we  devoted,  say,  five,  or 
even  ten  times  the  amount,  say  40s.  or  80s.  per  annum,  per  pupil,  the  increased 
w^ealth-producing  power  would  be  much  greater  than  the  educational  outlay. 

No  country  spending  so  small  a  sum  as  £30,000  per  annum,  on  its 
Department  of  Technical  Education,  with  a  school  population  of  over  250,000 
children,  can  be  regarded  as  liaving  seriously  applied  itself  to  the  problem  of 
providing  such  education,  and  the  importance  therefore  of  that  branch  of  education 
has,  so  far,  not  been  practicallij  recognised  by  the  State,  however  readily  a  tacit 
admission  may  have  been  made  that  it  is  of  real  ^'alue. 

What  is  really  required  is,  that  definite  recognition  of  the  economic  value  of 
a  sound  system  of  technical  education,  which  shall  induce  us  to  provide  it.  The 
half-hearted,  badly-organised  system  which  exists  at  present  cannot  yield  results 
worthy  to  be  compared  wdth  the  better  methods  of  the  other  hemisphere. 

Other  countries  have  grown  in  power,  and  their  industries  have  been 
developed  through  technical  education.  The  United  States,  Germany,  Switzerland, 
etc.,  were  enabled  to  supply  England  with  electrical  and  scientific  apparatus,  with 
dyes,  chemicals,  etc.,  because  of  the  excellence  of  their  work  in  this  direction. 
\_See  Chap.  IV.,  see.  3,  pp.  17-19. J  Germany's  industrial  development,  her 
expenditure  on  technical  education,  and  her  percentage  of  students  taking  up 
higher  education,  exhibit  a  collateral  progression. 

In  Europe  technical  schools  have  been  fouaded  in  anticipation  of  require- 
ments, and  have  practically  been  the  means  of  creating  industries.  Here,  the 
method  is  to  wait  for  a  demand  for  some  special  form  of  instruction,  and  then 
to  provide  it  imperfectly.  What  is  sorely  needed  is  the  spirit  M^hich  enables  the 
requirements  of  industrial  development  to  be  foreseen,  and  which  demands  that 
they  shall  be  met.  This  is  the  type  of  practical  recognition  of  the  importance  of 
technical  education  which  is  found  in  Europe,  and  which  explains  the  remarkable 
developments  of  industrial  energy  there. 

No  intelligent  observer,  free  from  prejudice,  can  travel  in  Europe  and  fail  to 
recognise  that  we  are  here  in  an  unsatisfactory  condition  educationally.  In  support 
of  this  statement,  the  remarks  of  a  member  of  the  teaching  staff  of  the  Sydney 
University,  who  was  educated  here  and  in  America,  and  who  has  recently  returned 
from  an  educational  visit  to  Europe — not  the  first — may  be  cited.     The  gentleman 

referred 

^  I  omit  the  consideration  of  the  secondary  schools  of  agriculture  under  the  Department  of  Mjnes  and  Agriculture, 
Jiut  the  addition  of  the  appropriation  will  not  ma,terially  affect  the  argument, 
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referred  to,  Mr.  S,  H.  Barraclough  [B.E.,  Sydney;  M.M.E.,  Cornell],  in  tis 
presidential  address  to  the  Engineering  Section  of  the  Royal  Society,  pointed  out 
that  since  all  progress  is  relative,  the  essential  question  is  whether  its  rate  here  is 
equal  to  that  of  other  countries  or  not.  He  stated  that  his  recent  trip  to  Europe 
forced  upon  him  the  conclusion  that  in  the  matter  of  engineering,  technical  progress, 
and  industrial  training  we  are  distinctly  falling  back.  He  says—"  One  is  impressed 
with  the  fact  that  there  is  extraordinary  activity  in  other  countries  ;  that  in  noting 
the  signs  of  progress  in  German  institutions  during  the  last  two  or  three  years  one 
cannot  help  ....  realising  the  impossibility  ....  of  keeping  our 
institutions  abreast  of  theirs."  England,  as  he  says,  herself  inno  enviable  position, 
is  leaving  us  behind;  while  in  America  progress  is  so  rapid  that  it  is  almost 
impossible  to  keep  oneself  thoroughly  posted  as  to  its  details,  colossal  sums  being 
continually  invested  in  scientific  and  industrial  training. 

After  referring  to  the  fact  that  America's  vast  opportunities  and  immense 
natural  resources  have  specially  contributed  to  her  success,  he  argues  that  we  have 
more  than  ordinary  cause  to  bestir  ourselves. 

Then,  adverting  to  the  marvellous  growth  of  Germany,  he  reminded  his 
hearers  that  a  Eoyal  Commission  from  England  pointed  out,  only  about  a  decade  after 
the  Eranco-Prussian  war,  that  "  England  had  everything  to  fear  and  many  things  to 
learn  from  her  new  rival.  The  situation  becomes  annually  more  acute,  and  to-day 
England  is  realising  the  risk  she  runs  of  losing — possibly  for  ever— her  position  as 
the  leading  manufacturing  and  commercial  nation  of  Europe." 

Mr.  Barraclough  quotes  Professor  J.  B.  Johnson  as  saying  : — -^ "  That  an 
interior  country  like  Germany,  without  a  navy,  and  with  little  foreign  commerce, 
could  in  a  quarter  of  a  century  increase  her  manufacturing  capacity  tenfold  and 
make  it  equal  to  that  of  England ;  increase  her  shipping  twenty-fold,  making  it 
second  to  that  of  England ;  effectually  establish  a  regular  export  trade  with  every 
country  on  the  globe,  and  by  at  once  cheapening  products  and  improving  their 
quality,  put  herself  in  a  position  to  hold  these  markets  indefinitely ;  that  all  this 
could  be  accomplished  in  the  face  of  open  competition,  and  in  this  age  of  universal 
publicity,  is  indeed  marvellous,  and  would  alone  prove  that  old  methods  have  lost 
their  potency  and  that  something  new  has  arisen  under  the  sun." 

That  "  something  new "  is  educational  organisation,  and  Germany  and 
Japan  are  illustrious  examples  of  its  significance.  Erederick  William  III  of  Prussia 
was  right  when  he  believed  that  the  crushing  defeat  by  Napoleon  in  1806  could  be 
retrieved  through  education. 

Japanese  achievements  afford  even  a  more  striking  lesson  than  German  as  to 
what  is  possible  of  attainment  through  an  educational  system,  and  Mr.  Barraclough 
in  his  address  recognised  this,  pointing  out  that  the  recent  history  of  Japan  is  a 
striking  "illustration  of  deliberate  adaptation  of  means  to  an  end,  of  national  organisa- 
tion on  a  large  scale,  and  •w\i\).  unparalleled  efficiency,"  and  also  of  the  ne  plus  ultra  oi 
patriotism  and  loyalty.  He  further  remarks  that  the  presence  of  an  enemy  at  our  gates 
would  quickly  reduce  matters  to  that  basis  of  reality  which  at  present  is  wanting, 
that,  especially  in  a  democracy,  "  national  success  can  be  achieved  only  through  the 
responsible  and  deliberate  efforts  of  citizens,"  and  that  "  national  efficiency,  the 
adaptation  of  means  to  ends,  is  what  is  lacking  at  present  in  the  British  nation." 
And  he  incisively  affirms  that,  on  the  whole,  we  in  this  State,  are  subject  to  the 
same  criticism. 

The  address  referred  to  discusses  the  comparative  advantages  that  would 
have  accrued  to  England  if  £100,000,000  had  been  spent  in  ten  years  in  technical 
and  industrial  education  rather  than  £250,000,000  in  three  years  in  war. 

One  is  again  reminded  of  the  criticism  of  Dr.  Peters  that  England's  expendi- 
ture on  industrial  and  technical  education — compared  with  Germany is  ridiculously 

small.  One  cannot  resist  the  conclusion  that  nothing  short  of  a  system  of  primary 
education  equal  to  that  of  European  countries  as  a  foundation,  with  a  superstructure 
of  technical  education  equally  thorough,  will  meet  the  needs  of  our  State  and  that 
it  is  only  from  the  standpoint  of  national  destiny  that  the  gravity  of  the  existin"- 
situation  can  be  rightly  appraised.  '  ^ 


1  Proo.  Soo.  for  the  Promotion  of  Engineering  Education.     \'ol.  \l. 
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APPRENTICESHIP  IN  RELATIONSHIP  TO  TECHNICAL  EDUCATION. 

[G.  H.  KNIBBS.] 


1.  Introductory.  7.  Higher  Forms  of  Apprenticeship. 

2.  Abpenoe  of    General    Recognition   of    Defective  8.  The  Liberal  Attitude  of  German  Manufacturers. 

Nature  of  Apprenticeship.  9.  Testimony  as  to  the  Defects  of  Apprenticeship. 

3.  Advantages  of  Systematiclnstruotion as  compared  10.  Economic  Aspects  of  the  Question. 

with  Apprenticeship.  11.  National  Destiny  as  affected  by  the  Apprentice- 

4.  Early  Recognition  of  Advantages  of  Systematic  ship  Question. 

Instruction.  12.  Foreign  Criticism  of  our  Industrial   and  Com- 

5.  Industrial  Work  seen  by  the  Commissioners.  mercial  Position. 

6.  The  Lesson  of  the  Tuskegee  Institute  in  Alabama.  1.3.  Tlie  Attitude  of  Labour. 

14.  Concluding  Remarks  on  Technical  Efficiency. 

1.  Introductory . — Apprenticeship  to-day  is  so  dissimilar  from  wliat  it  was  in 
the  days  of  the  trades  guilds  that  such  merit  as  it  originally  possessed  as  a  means  of 
education  in  craftsmanship  can  no  longer  be  unequivocally  credited  to  it.  At  its 
best  it  was  a  very  imperfect  method  of  instruction,  for  educative  efficiency  had  often 
to  be  sacrificed  to  the  exigencies  of  a  master's  business.  And  hence  it  comes  about 
that  modern  methods  of  technical  education  tend  more  and  more  to  eliminate 
apprenticeship ;  and  where  it  is  not  eliminated  modern  conditions  involve  a  funda- 
mental change  in  its  general  character. 

The  importance,  from  the  standpoint  of  public  education,  of  a  careful  con- 
sideration of  the  question  of  the  most  desirable  relation  between  apprenticeship  and 
technical  instruction  must  be  apparent  to  any  one.  [Chap.  I,  sec.  7  ;  pp.  2-Ji.]  It 
is  here  briefly  referred  to,  and  is  later  discussed  at  some  length.  [Chap.  Ill,  sec. 
1-13 ;  pp.  7-14.] 

The  bitterness  of  disaster,  and  the  humiliation  of  failure  in  industrial  and 
commercial  rivalries,  have  taught  some  nations  the  unqualified  necessity  of  improving 
their  systems  of  technical  training.  This  way  of  acquiring  experience  is,  however, 
expensive.  In  some  instances  there  was  no  general  recognition  of  inferiority  until 
the  issues  of  war  disclosed  it,  a  fact  that  it  will  be  well  to  bear  in  mind. 

2.  Absence  of  General  Hecognition  of  Defective  Nature  of  Affrenticeship. — 
Locally  it  has  been  often  stated  that  the  better  class  of  tradesmen  are  becoming  more 
and  more  scarce.  The  younger  men  engaged  in  trades  are  said  not  to  be  equal  to  their 
elders.  This  fact  has  given  rise  to  an  opinion  that  apprenticeship  should  be  insisted 
on,  the  proposed  object  of  this  insistency  being  to  ensure  efficiency. 

That  the  matter  has  engaged  serious  attention  is  obvious  from  the  views 
expressed  by  persons  specially  qualified  to  .judge  as  to  the  efficiency  of  the  workman 
of  the  State. 

In  the  Eighth  Convention  of  the  Master  Builders  Association  of  Australasia, 
held  7th  June,  1904,  the  President,  Mr.  A.  Midson,  in  an  able  address,  said : — 

Much  is  said  on  the  subject  of  technical  education  by  people  who  are  not  qualified  to  speak  with 
authority.  Attention  is  often  directed  to  Germany  and  other  Continental  States  as  examples,  and  we  are 
told  that  technical  training  is  the  best  safeguard  against  foreign  competition.  I  have  no  desire  to  under- 
rate the  value  of  technical  instruction ;  but  I  consider  a  thoroughly  practical  training,  such  as  the  apprentice 
system  (now  falling  into  disuse),  added  to  common  sense  and  a  liking  for  mechanics,  is  the  better  training 
for  our  young  tradesmen. 

It  is  rather  surprising  to  find  "  technical  instruction"  and  "  practical  training" 
referred  to  as  if  they  were  antagonistic  terms. 

Mr,  Thomas  Loveridge,  in  liis  important  and  valuable  address  on  the  same 
day,  after  pointing  out  that  the  question  had  arisen  whether  it  was  not  necessary  to 
make  a  radical  change  in  the  system  of  elementary  education,  says  : — ■ 

I  had  not  intended  to  touch  upon  this  phase  of  the  question  but  for  the  fact  that  for  some  years 
past  an  effort  has  been  made  to  combine  the  teaching  of  trades  with  the  hitherto  ordinary  school  subjects. 
I  do  not  for  one  moment  pretend  to  say  that  it  is  out  of  place  to  introduce  the  system  of  practical  work  or 
manual  labour  as  part  of  the  school  curriculum  ;   but  I  venture  the  opinion  that  at  best  the  training  thus 
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acquired  is  but  an  adjunct  to  the  more  solid  and  practical  knowledge  gained  in  the  workshop  or  on  the 
building,  and  does  not  supply  that  disciplinary  training  which  must  be  first  and  foremost  in  the  production 
of  an  efficient  workman,  whether  he  works  with  his  head  or  his  hands. 

So  far  as  the  technical  education  is  concerned,  there  can  be  no  doubt  that,  within  reasonable 
bounds,  it  is  a  primary  necessity ;  but  to  outrun  discretion,  and  to  allow  the  public  mind  to  suppose  that 
nothing  is  needed  beyond  the  training  which  a  lad  receives  at  the  Technical  College,  Sydney,  the  Working- 
men's  College,  Melbourne  (or  some  such  State  academy),  to  make  him  an  efficient  workman,  is_  in  my 
opinion  calculated  to  lead  to  most  disastrous  results.  Not  only  is  the  public  misled  by  this  notion,  but 
the  lad  himself  becomes  imbued  with  the  idea  that  the  journeyman  of  many  years'  experience,^  beside 
whom  he  works,  is  no  more  capable  than  he  is  of  performing  certain  work.  Taking  my  own  city,  for 
example,  plumbing  licenses  are  i^ranted  only  to  lads  who  have  finished  the  course  laid  down  by  the 
regulations,  and  obtained  the  certificate  of  competency  from  the  Technical  College.  Whether  these  lads 
have  had  actual  training  of  real  work  and  workshop  experience  does  not  enter  into  the  matter — the  fact 
that  they  have  passed  through  the  College  is  taken  as  sufficient  guarantee  of  their  ability  to  be  entrusted 
with  the  most  intricate  class  of  work  that  may  happen  in  actual  practice.  Time  after  time  lads  of  this 
character  have  been  found  lamentably  wanting  as  compared  with  workmen  who  had  received  a  thorough 
grounding  from  trained  journeymen  in  the  practical  work  on  the  building  or  elsewhere  as  distinguished 
from  those  trained  under  college  teachers. 

This  experimental  system  of  making  artisans  (!)  is  not  confined  to  one  trade,  but  in  a  more  or 
less  degree  it  obtains  in  all  the  other  trades,  and  the  knowledge  thus  obtained  with  regard  to  these  trades 
is  to  a  very  large  extent  of  a  superficial  character.  As  a  stonemason  myself,  I  can  conceive  instances 
where  all  the  theoretical  knowledge  possible  to  be  obtained  at  the  College  would  not  be  sufficient  to  enable 
the  student  to  carry  out  certain  work,  and  other  members  of  this  conference  who  are  skilled  in  different 
trades  will,  I  venture  to  say,  be  able  to  multiply  such  examples.  The  great  evil  of  technical,  education,  as 
departnientally  adminxstfred,  lies  in  the  fact  that  the  general  'public  is  allowed  to  believe  that  the  system  meets 
all  the  wants  and  necessities  of  the  case,''-  and  tha,t  Pi  la,d  need  only  be  sent  to  one  of  these  emporiums  of 
learning  to  be  turned  out  a  thoroughly  skilled  and  efficient  mechanic.  This  is  a  serious  error,  and  reacts 
not  only  upon  the  building  interests  of  the  Commonwealth,  but  also  on  the  sons  of  fathers  who  are  thus 
misled. 

J///  enquiries  point  to  the  fact  that  the  system  of  apprenticeship  in  Neio  South  Wales  is 
unsatisfactory,'^  and  I  may  quote  the  railway  ^\•orkshops,  where  it  is  the  custom  for  lads  to  be  taken  into 
the  shops  as  required,  to  learn  fitting,  turning,  etc.  They  are  not  bound  apprentices,  but  are  able  to 
resign,  and  are  liable  to  dismissal  in  the  same  \\'ay  as  the  journeymen.  They  are  also  subject  to  the  same 
rules  and  regulations.  They  are  not  taken  in  under  the  age  of  15  years,  and  are  not  out  of  their 
apprenticeship  until  the  age  of  21  years,  so  that  going  in  at  15  yeais  they  receive  for  the  first  tivo  years  5s. 
per  week,  7s.  6d.  per  week  for  the  next  year,  12s.  per  week  for  the  next  year,  18s.  per  week  for  the  next  year, 
and  30s.  per  week  for  the  last  year,  and  they  have  then  completed  a  six  years'  term.  At  the  end  of  the 
term  they  are  paid  wages  proportionate  to  the  value  of  their  services,  if  there  are  vacancies  available,  and 
their  general  conduct  has  been  satisfactory,  and  they  are  eligible  in  all  other  respects.  These  regulations 
are  stringent,  and  though  the  lad  has  ser\ed  the  full  period  under  what  might  be  considered  efficient 
supervision,  still  the  regulations  go  to  prove  that  the  mere  fact  of  having  served  the  full  term  is  not  a 
guarantee  of  the  production  of  a  competent  mechanic.'^  If  this  be  so  when  working  under  every-day 
conditions  at  the  trade,  does  it  not  seem  absurd  to  suppose  that  the  training  gi\-eu  at  an  academic  training 
college  can  properly  equip  the  lad  with  all  necessary  skill  ?  I  contend  that  the  mere  statement  of  the 
Railway  Commissioners  that  after  serving  six  years  still  a  lad  might  not  be  deemed  desirable  for  employ- 
ment as  an  artisan,  effectually  disposes  of  the  opinion  held  by  some  persons  that  tlie  fulfilment  of  a  stated 
term  at  a  college  will  bring  forth  a  fully  trained  workman.  Tlie  conditions  prevailing  at  one  of  our  large 
engineering  workshops  is  practically  the  same  as  those  at  the  railway  workshops.  One  of  the  most 
convincing  proofs  of  the  superiority  of  the  indenture  system  is  afforded  in  a  reply  given  to  me  by  one  of  the 
largest  firms  in  New  South  Wales.  They  forward  me  a  scale  of  premiums  and  periods  of  apprenticeship, 
and  at  the  same  time  they  say,  "  This  year  we  have  not  taken  on  any  of  these  apprentices,  as  the  prospects 
of  trade  were  not  at  all  satisfactory." 

Such  views  as  are  expressed  above  are  representative  of  a  really  widespread 
public  opinion.  They  are  the  views  of  able  men  of  considerable  experience.  But 
the  conclusions  reached  are  undoubtedly  not  the  only  ones  possible,  and,  moreover 
they  could  not  have  been  arrived  at  in  any  country  possessing  a'realjy  excellent 
system  of  technical  education.  They  are  conclusions  Avhich,  if  just,  point  simply  to 
the  very  great  limitations  of  the  existing  scheme  of  technical  education  in  our  State 
They  do  not  prove  more  than  this,  viz.,  that  under  existing  conditions  apprentice- 
ship is  still  a  necessary  part  of  a  complete  scheme  of  technical  trainino- ■  in  other 
words,  the  technical  colleges  of  the  State,  as  at  present  organised,  have  by  no  means 
dispensed  with  its  necessity.  It  is  imperative,  therefore,  that  those  who  wish  to 
make  our  system  of  technical  instruction  accord  with  the  national  welfare  should 
face  the  question  whether  apprenticeship  cannot  be  advantageously  replaced  bv  a 
scheme  of  systematic  instruction.  And  this  question  should  be  faced  with  a  sincere 
regard  for  the  fact  that  the  national  destiny  is  profoundly  affected  bv  the  answer 
given.  '' 

3.  Advantages  of  Systematic  Instrucfloii  as  compared  with  JimrPuHr-^^hi^ 
In  the  days  of  the  trades  guilds  the  industrial  operatiLsliSd  olS^und  fa    SS 
individual  were  ordinarily  so  hmited  m  extent  that  it  was  then  possible  for  him  to  super! 
vise  and  mstruct  the  apprentices  engaged  m  his  particular  binch  of  trade.     Modern 
, , industrial 
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23 

industrial  conditions  have  changed  all  this.  Apprentices  under  the  circumstances 
existing_  to-day  cannot  be  efficient  without  great  loss  of  time,  if  at  all.  At  no  time 
in  the  history  of  apprenticeship  Avas  it  an  ideal  system.  The  educational  efficiency 
of  the  scheme  of  instruction  had  always  to  he'^more  or  less  subordinated  to  the 
business  interests  of  the  master.  The"  most  superficial  consideration  makes  this 
obvious.  If  a  master  had  to  consider  nothing  except  the  question  of  making  his 
pupil  technically  competent  in  Ihe  shortest  possible  time,  he  could  attain  his  end  in 
a  relatively  short  period.  His  own  services,  those  of  his  workmen,  and  of  his  pupils, 
had,  however,  to  be  so  ordered  as  to  secure  him  the  maximum  financial  advantage 
personally.  To  this  end  he  had  to  sacrifice  the  proper  interests  of  his  pupil  to  a 
greater  or  less  extent. 

As  the  industrial  conditions  have  changed,  the  pupil  has  been  subjected  to 
continually  increasing  disadvantages,  which  had  to  be  counterbalanced  by  such 
instruction  in  day  or  evening  schools  as  a\  as  necessary  to  make  the  combination  of 
workshop  and  theoretical  instruction  tolerably  complete. 

Evidently  the  co-ordination  of  the  two  elements,  the  theoretical-scientific  and 
the  practical,  is  essentially  imperfect  under  this  system.  The  tasks  of  the  pupil  in 
the  workshop  cannot  be  so  organised  as  to  constitute  them  the  natural  complement 
of  the  theoretical  and  scientific  instruction.  Even  the  proper  progression  of  the 
practical  exercises  must  often  be  hampered  or' thwarted  by  the  limitations  imposed 
by  the  exigencies  of  business. 

In  systematic  instruction,  on  the  other  hand,  the  theoretical  and  practical 
elements  of  the  instruction  are  made  mutually  helpful  by  properly  co-ordinating 
them.  Each  not  only  mutually  assists  the  other,  but  the  stage  of  each  is  carefully 
adjusted  so  as  to  make  the  mutual  assistance  a  maximum.  The  instruction,  more- 
over, is  specially  arranged  so  to  make  its  educational  value  as  high  as  possible; 
and  further,  the  outlook  upon  one's  industrial  energies  is  made  wider,  self- culture  is 
better  developed,  and  a  more  intelligent  view  of  one's  work  is  obtained. 

4.  Early  Recognition  of  Advantages  of  Systematic  Instruction. — The  great 
limitations  of  learning  any  art  by  apprenticeship  are  so  conspicuous  that  it  is  not 
astonishing  that  they  were  early  recognised.  In  Erance,  for  example,  in  18t8, 
during  the  liberal  ministry  of  Duruy,  it  was  perceived  that,  in  the  interests  of 
national  efficiency,  technical  education  by  apprenticeship  must  give  way  to  a  scheme 
of  thorough  systematic  instruction.  The  disasters  of  the  war  of  1870  accentuated 
this  view,  and  in  1872  M.  Gerard  proposed  the  opening  of  a  school  for  instruction  in 
wood  and  iron  industries.  He  demonstrated  the  national  necessity  of  replacing  the 
method  of  learning  through  apprenticeship  by  that  of  learning  from  that  systematic 
instruction  which  could  be  imparted  only  in  a  properly  developed  school.  He 
shewed  that  the  then  existing  means  for  preparing  young  people,  on  leaving  the 
primary  school,  for  their  life  callings  were  insufficient ;  that  in  the  apprenticeship 
system,  egoism  operated  in  various  ways  strongly  against  the  national  interest ;  that 
the  master  of  apprentices  was  compelled  to  sacrifice  the  welfare  of  his  apprentice 
more  or  less  to  the  exigencies  of  his  business  ;  that  workmen,  reacting  to  a  narrow 
egoism,  and  often  incapable  of  perceiving  the  issue  from  the  standpoint  of  national 
development,  were  hostile  to  apprentices,  and  were  by  no  means  friendly  to  their 
entry  into  the  ranks  of  workmen ;  in  fact,  that  the  old  system  of  apprenticeship 
was  subject  to  many  defects,  and,  as  a  method  of  professional  education,  was 
intermittent,  without  order,  and  opposed  to  the  interests  of  the  people  considered 
as  a  whole.     [Chap.  IX,  sec.  2,  p.  79.] 

The  view  thus  stated  will  carry  conviction  to  anyone  who  will  give  the 
subject  careful  consideration.  Should  it  fail  to  do  so  in  the  abstract,  a  comparison 
of  the  work  done  by  the  students  of  systematic  technical  schools  of  the  type 
indicated  with  that  done  by  apprentices  will  not  so  fail.  The  difference  is  very 
striking,  and  is  unequivocally  in  favour  of  the  systematic  instruction. 

Some  account  of  the  Erench  schools  which  turn  out  accomplished  workmen 
is  given  in  Chap.  IX  hereinafter.  As  observed  in  sec.  14  of  that  chapter,  p.  S3,  "  It 
is  worthy  of  remark  that  persons  who  go  through  such  a  school  have  advantages 
which  nothing  we  have  to  offer  in  Australian  technical  education  approaches.  And 
although  it  may  be  impracticable  to  make  technical  forms  of  education  here  equally 
thorough  until  the  whole  plane  of  our  educational  method  is  raised,  the  ideals  need 
to  be  created  so  as  to  give  us  an  aim-point  for  progress." 

One 
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One  need  only  review  the  programmes  of  instruction  outlined  in  the  chapter 
referred  to,  in  order  to  perceive  how  much  higher  is  the  apprentice-school  than  the 
type  of  school  in  vogue  here.  The  truth  is  that  our  type  of  technical  instruction 
cannot  be  compared'^for  excellence  with  that  which  is  being  rapidly  developed  and 
extended  in  Europe. 

5.  Industrial  Work  seen  hy  the  Commissioners. — The  excellence  of  the 
results  obtained  in  the  continental  schools  for  systematic  instruction  in  the  Arts 
and  Crafts  is  undoubtedly  veiy  striking.  Por  example,  the  so-called  Artisan 
Schools  of  Russia  for  the  technical  education  of  young  lads  turn  out  work  which 
can  be  described  in  no  other  Avay  than  as  excellent.  The  work  seen  by  the 
Commissioners  in  the  lower  degree  artisan  school  of  St.  Petersburg  eclipses  anything 
turned  out  in  our  technical  colleges :  yet  it  is  done  by  young  lads  only.  And  no 
doubt  is  left  in  the  mind  that  the  apprentice-school  is  vastly  superior  to  apprenticeship 
as  a  method  of  technical  education  when  the  results  under  the  two  systems  are 
compared. 

Attention  is  drawn  to  the  work  of  the  Apprentice-School  of  Berne, 
Switzerland,  by  way  of  further  confirmation  of  what  is  above  affirmed.  The 
creation  of  this  school  was  expressly  stated  to  be  due  to  a  recognition  by  the  Swiss 
authorities  of  the  superiority  of  German  workmen  as  compared  with  the  Swiss  :  this 
type  of  school  was  to  be  the  corrective.  The  courses  are  of  three  years'  duration  for 
all  branches,  and  the  entrance  age  15.  [Chap.  XI,  sees.  8-11,  pp.  110-117.]  The 
skill  attained  by  the  pupils  is  all  that  could  be  desired. 

It  may  well  be  asked,  "  How  many  of  our  young  people  of  18  years  of  age 
can  turn  out  wood  and  metal  work  equal  in  general  workmanship  and  artistic  merit 
to  that  illustrated  on  pp.  114-115  hereinafter  ?"  The  photographs,  of  course,  fail  to 
give  an  adequate  idea  of  the  fine  finish  of  the  work,  but  they  give  a  good  general 
idea. 

The  perfection  of  this  work  is  not  confined  to  France,  Russia,  and  Switzerland. 
That  seen  in  Germany  and  Italy  was  similarly  excellent,  and  one  is  reminded  of 
a  remark  of  Gariboldo's,  viz.,  that  the  cardinal  problem  for  the  fortune  of  Italy  is 
essentially  an  educational  problem.  [Chap.  XV,  sec.  11,  p.  167.]  The  cardinal 
problem  for  New  South  Wales  is  the  same  :  if  we  are  to  be  the  industrial  peers  of 
other  countries,  we  shall  have  to  greatly  advance  our  system  of  technical  education, 
and  radically  improve  its  methods. 

6.  The  Lesson  of  the  Tuslcegee  Institute  in  Alabama. — The  remarkable  work 
of  Mr.  Booker  T.  Washington  in  Alabama,  in  industrially  educating  negroes, 
confirms  the  opinion  that  the  Apprentice-School  is  one  of  the  most  efficient  types. 
The  majority  of  the  courses  are  of  three  years  duration,  the  lads  entering 
at  the  age  of  from  14  to  16.  At  the  Tuskegee  Institute  the  conditions  of 
working  are  practically  identical  with  those  occurring  in  the  ordinary  work  of  the 
trades  represented.  The  results  are  so  good  that  a  whole  chapter  has  been  devoted 
to  a  description  of  the  Institute's  work  [Chap.  XX,  sees.  1-46,  pp.  223-235],  and  the 
programmes  hava  been  outhned  at  some  length  with  a  view  to  indicating  the  real 
excellence  of  this  very  fine  educational  movement.  The  initial  requirement  is  an 
elementary  education,  and  the  object  of  the  courses  is  to  so  correlate  the  literary 
and  industrial  training  that  the  student  shall  be  compelled  to  get  both.  The 
rapidity  of  progress  and  the  excellent  character  of  the  trade-work  done  in  the  short 
period  demanded  (three  years)  stand  in  very  fine  contrast  with  the  results  attained 
by  long  apprenticeships  (very  often  seven  years) . 

7.  Higher  Forms  of  Apprenticeship.— -Ej  way  of  illustrating  fully  the  forms 
which  apprenticeship  takes  to-day.  Chapter  III  hereinafter  gives  an  account  of  the 
Baldwin  and  the  Brown  and  Sharpe  Apprenticeship  systems  of  the  United  States 
and  the  apprenticeship  system  oE  the  British  Royal  Dockyards.  It  makes  some 
references  also  to  apprenticeship  in  America,  in  the  United  Kingdom,  and  to  similar 
features  of  practical  instruction  in  various  other  countries 

.  .,.  ,  I^  .*,^^  Baldwin  Locomotive  Works  system  the  apprentices  are  graded,  the 
imtial  position  being  determined  by  previous  education.  Advancement  depends 
upon  personal  record,  and  at  the  end  of  the  apprenticeship  period,  the  position 
assigned  is  such  as  the  record  warrants.     [Chap.  Ill,  sees.  4-8  pp  8-12  1 
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It  may  be  noted  that  this  question  of  apprenticeship  has  of  late  received  a  very 
considerable  amount  of  attention  in  England.  Quite  recently  Mr.  D.  Drummond 
the  head  of  the  Locomotive  Department  of  the  London  and  S.  W.  Eailway,  in  an  article 
on  "  Technical  Education  for  Apprentices  " '  points  out  that  the  system  of  passing  on 
from  school  through  college  to  workshop  is  a  very  bad  one.  The  "sandwich 
system  "  of  alternating  six  months  of  theoretical  instruction  with  six  months,  work- 
shop  practice  is,  according  to  the  same  authority,  only  fair,  and,  the  system  of  say 
three  years'  collateral  theoretical  and  practical  instruction  in  day  classes,  is 
undoubtedly  the  best.  Mr.  Drummond  deprecates  evening  classes  as  dangerous'  on 
account  of  the  strain  they  impose  on  the  health  of  boys  working  all  day. 

This  testimony  of  an  able  man  of  large  experience  confirms  the  opinion  that 
systematic  instruction  is  the  only  scheme  that  can  lay  claim  to  thoroughness  and 
high  efficiency. 

The  opinion  of  Mr.  E.  S.  Parks,  of  the  Brown  and  Sharpe  Manufacturing 
Company,  is  that  the  "  technical  schools,"  though  they  have  produced  excellent 
results  in  many  ways,  have  failed  to  produce  exactly  the  class  of  workmen  needed, 
and  that  a  return  must  be  made  to  the  old  apprenticeship  system  as  nearly  as  can  be 
done  in  a  large  factory.     [Sec.  4.] 

Mr.  Parks  is,  however,  obviously  speaking  without  knowledge  of  European 
apprentice  schools,  and  does  not  seize  the  point  of  the  whole  matter  as  clearly  as 
does  Mr.  Barter  of  the  British  Institute  of  Naval  Architects.  Mr.  Barter  points 
out  that  "  in  the  private  shipyard  "  or  engineering  works  the  apprentice  is  regarded 
by  his  employers  niainli/  in  the  light  of  a  profit-producer,  and  in  return  he  is 
permitted  to  learn  the  business  up  to  the  point  of  making  a  workman  of  himself. 
In  the  Royal  Dockyards  the  apprentice  is  regarded  in  the  light  of  a  student,  and 
practically  unlimited  facilities  are  afforded  him  for  the  acquisition  of  the  most 
useful  forms  of  scholastic  and  technical  education,  although  no  premium  is  required. 

8.  The  Liberal  Attitude  of  German  Manufacturers. — German  engineering 
and  manufacturing  firms  generally  go  a  long  way  to  facilitate  that  enlargement  of 
the  general  outlook,  and  that  practical  touch  with  every-day  conditions  which  are 
afforded  in  the  well-equipped  workshop  and  factory.  Students  of  the  technical  high- 
schools  or  universities  are  taken,  not  only  without  premium,  but  at  as  high  a  rate  of 
wage  as  4s.  per  diem.  This  may  be  done  before  the  lecture  courses  and  general 
work  in  the  technical  school  are  completed.     [_See  Chap.  Ill,  sec.  10,  pp.  12-13.] 

Germany  has  recognised,  perhaps,  as  vividly  as  any  other  country,  and  more 
vividly  than  most,  that  the  welfare  of  her  citizens  and  her  national  power  depend 
upon  education.  So  marked  is  the  interest  of  her  manufacturing  firms  that  some  of 
them  not  only  encourage  all  their  hands  down  to  the  office  boy  to  attend  technical 
classes,  they  even  provide  libraries  with  technical  journals.  In  some  instances  any 
employee  has  merely  to  request  that  particular  technical  journal  be  lent  to  him,  it 
is  then  brought,  and  he  has  merely  to  guarantee  its  safe-keeping  and  return. 

Let  the  attitude  expressed  by  the  adoption  of  such  arrangements  be  compared 
with  that  expressed  by  the  practice,  still  so  common  with  us,  of  demanding  a 
considerable  apprentice  premium  for  technical  training,  or  of  treating  professional 
education  received  academically  as  if  it  were  comparatively  valueless. 

In  the  United  Kingdom  there  is  a  growing  recognition  of  the  value  of 
preliminary  technical  education,  and  employers  are  even  refusing  premiums, 
"preferring  apprentices  with  brains  to  those  with  money  only."     [Sec.  8,  p.  11.] 

9.  Testimony  as  to  the  Defects  of  Apprenticeship. — In  1900,  the  Technical 
Instruction  Committee  of  Manchester  issued  a  pamphlet  on  a  scholarship  scheme 
originated  by  a  firm  of  electrical  engineers.  [S.  Z.  Ferranti,  Limited.]  Mr.  Brockle- 
hurst,  the  author  of  this  pamphlet,  points  out  that  technical  schools  do  what  even  the 
modern  apprenticeship  system  fails  to  do.  They  enable  men  to  discharge  the  far 
larger  range  of  duties  demanded  in  modern  industrial  activity.  Mr.  Barter,  before 
referred  to,  indicates  that  the  alleged  decline  of  industrial  supremacy  of  Great 
Britain  has  been  attributed  to  the  faulty  methods  practised  in  educating  technical 
workers:  he  himself  states  that  it  would  be  more  correct  to  say  that  it  is  due  to  "the 
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absence  of  any  method  at  all."  After  shewing  the  character  of  the  limitations  in 
apprenticeship  to  a  business  firm,  he  remarks  that  even  in  the  case  of  what  are 
known  as  "  premium  apprentices  "  the  lads  are  left  practically  to  their  own  resources 
and  inclinations  as  regards  educational  study,  which  of  course  is  not  true  of  the 
fully  organised  technical  school. 

The  best  testimony,  however,  that  the  method  of  apprenticeship,  even  with 
all  the  advantages  of  well-organised  scientific  and  technical  instruction,  has  been 
felt  to  be  quite  inadequate,  is  to  be  found  in  the  creation  of  trade  and  industry 
schools  in  Continental  Europe  and  America.  No  one  can  see_  the  so-called 
"apprentice-schools"  for  systematic  technical  instruction,  and  view  the  work 
actually  turned  out  therein  without  recognising  their  immense  superiority.  [See 
Chapter  III,  sec.  12,  p.  13.]  A  system  of  technical  instruction  such  as  we  have  in 
New  South  Wales  cannot  compete  with  that  of  countries  which  possess  apprentice- 
schools.  Schools  for  apprentices  are  undoubtedly  helpful  but  are  relatively  inferior, 
and  if  our  scheme  of  technical  education  is  to  materially  advance  it  must  follow 
the  lead  suggested. 

10.  Economic  Aspects  of  the  Question. — In  viewing  the  relationship  of 
apprenticeship  and  systematic  technical  training  to  the  great  question  of  developing 
an  efficient  scheme  of  technical  education,  individual  interests  must,  as  a  question  of 
State  policy,  be  subordinated  to  the  general  good,  which,  after  all,  is  ultimately  best 
for  the  individual. 

Any  dispassionate  observer  will  have  noticed  that  even  in  professional  walks  of 
life  there  exists  a  more  or  less  pronounced  antagonism  to  any  policy  which  appears 
likely  to  intensify  competition  by  multiplying  the  numbers  of  thos(;  entering  them. 
As  the  scientific  and  technical  knowledge  underlying  professional  callings  advances, 
the  demand  that  the  would-be  practitioner  shall  acquire  a  range  of  information  such 
as  was  never  possessed  by  many,  or  even  by  most  of  those  already  in  the  field,  is  not 
wholly  unknown. 

Again,  so-called  "practical  men"  in  some  of  the  professions  whose  professional 
success  frequently  depends,  not  upon  their  own  knowledge,  but  upon  their  power  to 
exploit  the  abilities  of  other  men,  are  often  the  reverse  of  sympathetic  Avith  a 
healthy  professional  advance  achieved  through  higher  education.  The  insecurity  of 
their  own  positions,  the  perpetual  danger  of  an  exposure  of  their  technical  or 
professional  ignorance,  which  is  sometimes  masked  under  a  claim  of  possessing 
organising  or  administrative  ability,  makes  them  hostile  to  that  type  of  progress 
w^hich  is  really  necessary  in  the  interest  of  the  community.  The  reason  is  obvious. 
Just  in  proportion  as  the  progress  is  sound,  so  does  all  such  charlatanism  run  risk 
of  exposure. 

The  great  economic  losses  which  are  perpetually  occurring  through  profes- 
sional incompetency  are  by  no  means  always  patent;  they  often  result  without 
being  perceived  even  by  those  responsible  for  them ;  and  when  they  are  more  or 
less  clearly  perceived  it  is  hardly  to  be  expected  that  the  culprit  will  be  sympathetic 
with  such  advance  of  professional  knowledge  as  is  likely  to  expose  him. 

That  these  things  are  not  fictitious,  and  that  they  have  an  unfavourable 
reaction  upon  education,  no  one  who  has  given  the  matter 'systematic  attention  has 
the  slightest  doubt.  But,  in  the  shaping  of  the  educational  policy  of  a  State,  it  is 
needless  to  say  that  such  influences  should  as  far  as  possible  be  eliminated  '  The 
shielding  of  incompetency,  the  securing  of  positions  on  other  grounds  than  profes- 
sional and  general  fitness,  and  the  maintenance  of  nepotism  and  its  analoo-ues  are 
matters  with  which  State  policy, if  concerned  at  all,  is  concerned  by  way  of  antao-onism. 

The  hindrances  w^hich  professional  limitations,  fears,  anta"-ouisms  and 
jealousies  oppose  to  the  adoption  of  the  best  forms  of  education,  have  an  ana'loo-ue 
m  the  attitude  which  is  sometimes  to  be  found  among  employers  and  amono- 
w^orkmen  toward  the  best  form  of  technical  instruction  for  their  own  cbisses  It 
has  already  been  stated  that  in  Prance  a  narrow  egoism  operated  ao-ainst  the 
national  interest.  Workmen  are  often  hostile  to  apprentices,  and  are  by^lo  means 
friendly  to  their  entry  into  thciv  ranks  as  workmen.  The  Erench  authorities  clearly 
recognised  that  the  apprenticeship  system  was  not  only  intermittent,  and  without 
order  educationally,  but  led  to  situations  strongly  opposed  to  the  interests  of  the 
people  as  a  whole.     [Chap.  IX,  sec,  2,  p.  79.1 
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The  fear  of  all  classes,  even  of  producers,  and  much  more  of  those  who  are 
not  directly  producers,  is  that  their  ranks  will  be  overfilled,  and  that  to  their 
detriment ;  and  since  the  views  of  many  persons  are  profoundly  affected  by  personal 
considerations,  it  is  necessary  in  reviewing  educational  questions  to  treat  them  from 
the  standpoint  of  the  Statesman,  avIio  considers  solely  the  national  aspects  of  the 
problem. 

11.  National  Destiny  as  affected  by  the  Apprentice  Question. — The  egoism 
of  class-interests,  which  is  more  than  ordinarily  liable  to  obtrude  itself  into  a 
consideration  of  the  problem  now  under  discussion,  cannot  be  allowed  to  do  so. 
Weall  tend  to  look  upon  our  particular  form  of  activity,  or  the  quantity  of  work 
available  for  our  own  class,  as  a  fixed  quantity,  which,  if  distributed  among  a  limited 
number,  enables  each  to  obtain  the  maximum  advantage  of  the  situation.  This 
tendency  expresses  itself  overtly  by  inducing  all  to  oppose  everything  that  seems 
inimical  to  the  individual  advantage.  Hence  workmen,  where  they  have  not  taken 
account  of  national  destiny  as  one  of  the  most  important  factors  in  the  question,  even 
for  themselves,  are  apt  to  regard  restrictions,  placed  in  the  way  of  those  who  desire  to 
learn  a  trade,  as  advantageous.  In  its  immediate  effect  it  may  be  :  in  its  remote 
effect  it  is  certain  to  be  d.isastrous,  as  a  dispassionate  review  of  the  whole  matter 
from  a  wider  standpoint  will  reveal. 

Remarking  initially,  that  the  solidarity  of  the  community  demands  sacrifices 
on  all  sides,  and  that  a  policy  of  unrestricted  egoism,  consistently  followed  by  each 
class,  would  mean  national  suicide,  it  will  be  obvious  on  reflection  that  an  educational 
policy,  which,  with  reasonable  economy,  equips  the  people  in  every  needful  direction 
in  the  least  possible  time  for  a  given  but  sufficient  degree  of  industrial  efficiency, 
is  the  only  one  that  can  be  accepted  in  a  rationally  governed  State. 

Eeasonable  economy  clearly  denotes  also  that  an  economy  which  takes  all 
circumstances  into  consideration,  and  which  does  not  hesitate  to  be  liberal  in  the 
matter  of  educational  outlay,  if  in  the  complete  view  liberal  expenditure  is 
indubitably  indicated  as  necessary  is  the  only  true  economy. 

The  reaching  of  a  sufficient  degree  of  efficiency  in  a  minimum  time  is 
evidently  of  great  importance  when  the  fact  of  international  rivalry  is  looked  fairly  in 
the  face.  The  economic  stability  of  any  country,  and  especially  of  one  which,  through 
newness,  has  not  established  financial  stability  on  the  basis  of  vast  accumulated 
wealth,  as  is  the  case  Avith  England,  depends  upon  its  wealth-producing  power.  This 
is  measured  by  the  rate,  assuming  it  to  be  suitable,  at  which  production  can  take 
place ;  and  this  again  is  governed  by  the  rapidity  with  which  a  sufficient  degree  of 
productive  efficiency  can  be  attained  by  the  units  of  its  population. 

The  phrase  "  sufficient  degree  of  industrial  efficiency"  has  been  used.  In 
this  connection  it  is  well  to  remember  that,  whether  we  will  or  no,  we  live  in  a 
Avorld  of  industrial  and  commercial  rivalries,  and  that  no  political  system  whatever 
can  secure  us  against  such  a  condition  of  things.  Even  if  the  State  or  Common- 
wealth could  be  self-sustaining,  and  we  were  also  a  peer  among  any  of  the  great 
countries  of  the  world,  an  equal  efficiency  with  them  would  be  essential  to  maintain 
equality  of  relationship  and  of  general  status.  When  the  question  of  exports  is 
taken  into  account,  it  is  immediately  evident  that  so  far  as  their  quality  and  quantity 
can  be  made  dependent  on  our  technical  efficiency,  we  cannot  afford  to  be  behind 
other  nations. 

Every  country  has  its  own  problems  to  solve  ;  its  inhabitants  have  to  discern 
where  their  opportunities  lie ;  they  must  discover  what  forms  of  wealth  it 
possesses  and  then  exploit  them ;  their  schemes  for  the  production  of  wealth  must  be 
at  least  as  well-directed  as  those  of  other  lands ;  and  hence  their  policy  of  general 
and  technical  education  must  be  as  advanced  as  it  is  elsewhere. 

If,  by  the  action  of  any  class  of  citizens,  the  industrial  and  commercial 
efficiency  of  the  State  as  a  whole  should  ever  be  impaired,  a  retrograde  step  will 
have  been  taken,  which  may  be  either  absolute  or  relative  to  the  progress  of  other 
countries,  it  matters  little  which. 

However  positive  the  opinion  of  some  persons  that  apprenticeship,  plus  a 
certain  amount  of  theoretical  technical  instruction,  is  the  best  scheme  of  technical 
education,  there  can  be  no  doubt  that  the  school  of  systematic  industrial  instruction, 
the  so-called  "  ecole  manuelle  d' apprentissage"  of  Erance,  and  the  similar  schools  of 
other  lands,  are  the  most  efficient,  and  produce  from  every  non-egoistic  point  of  view, 
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the  best  results.  These  schools  may  net  enable  a  certain  class  of  employers  to 
exploit  labour  to  the  same  advantage  as  the  apprenticeship  system,  but  they  will 
be  appreciated  by  every  reasonable  employer  of  labour.  And  when  the  question  of 
national  efficiency  and  national  development  are  taken  ia(o  consideration,  such 
schools  are  unequivocally  to  be  desired.  If  we  really  mean  to  have  our  people 
technically  educated,  we  must  not  only  give  all  apprentices  adequate  opportunity  to 
improve  their  knowledge,  we  must  do  more,  viz.,  develope  schools  for  a  complete 
course  of  instruction  such  as  will  turn  out  Avorkmen  thoroughly  and  systematically 
trained  in  a  very  much  shorter  period  than  is  at  present  possible  through  appren- 
ticeship. 

12.  Foreign  Criticism  of  our  Industrial  and  Commercial  Position. — No 
competent  critic  has  any  doubt  that,  whatever  tendency  toward  political  divergence 
may  arise  between  an  autonomous  colonial  State  and  the  mother- country,  the 
integrity  of  both  as  against  the  world  depends  largely  upon  Empire  unity.  With 
the  abstract  political  question  this  Report  is  not  immediately  concerned,  but  with 
the  question  of  technical  education  in  relation  thereto  it  is.  The  testimony  of 
Dr.  Carl  Peters,  as  expressed  in  "England  and  the  English,"^  is  worthy  of  note.  No 
one  who  has  read  the  work  and  who  has  direct  knowledge  of  the  facts  will  doubt 
the  fairness  of  the  criticisms.^  Dr.  Peters  says  that  "  it  is  beyond  question  that  the 
shalloioness  of  national  education,  due  in  the  first  instance  to  Britain's  school 
methods,  is  driving  her  fast  into  an  inferior  rank  for  science  and  industry  to  that 
occupied  by  other  countries,  more  especially  Germany  and  North  America."  *  He 
points  out  that  England's  expenditure  on  technical  education  for  1901-2  was 
only  £1,000,000,  which,  he  says,  is  "  quite  a  ridiculous  sum  in  comparison  with  the 
corresponding  expenditure  in  Germany:'^  When  the  population  ratio  is  taken 
into  account,  and  particularly  when  the  natural  cost  of  education  in  a  scattered 
population  is  considered,  our  little  vote  for  technical  education— viz.,  about  -^3-  of  the 
above  amount — is  equally  ridiculous. 

Again,  referring  to  commercial  education.  Dr.  Peters  says  "commercial 
schools  proper  do  not  exist  at  all,"  and  he  adds,  "  no  wonder,  then,  that  the  English 
clerk  is  beaten  in  all  parts  of  the  world  by  the  German."  * 

Our  own  kinsman,  Professor  Pearson,  indicates,  as  we  have  already  pointed 
out,  that  the  testimony  of  competent  Englishmen  is  to  the  same  effect. 

The  great  significance  of  the  whole  question  is  exhibited  in  the  following' 
passage,  also  from  Dr.  Peters'  book  : —  ° 

.  The  sovereignty  of  the  oceans  is,  therefore,  the  vital  question  for  the  Anglo-Saxon  race.  Once 
deprived  of  the  power  of  controlling  the  seas,  Great  Britain  would  immediately  sink  to  the  standard  in  the 
worlds  stage  now  occupied  by  Ireland  On  the  other  hand,  we  see  from  the  facts  laid  bare  that  the  fate 
of  this  Empire  depends  also  on  tlie  possibility  of  becoming  a  purely  financial  community  with  all  the  con- 
sequences of  such  a  system,  t.e.,  on  the  question  whether  her  industry  is  to  follow  in  the  wake  of  her  decaying 
agnmlture,  or  whether  British  statecraft  and  policy  will  be  able  to  save  the  State  from  such  unrestricted 
dependence  on  foreign  production.  These  two  problems-the  lasting  predominance  at  sea  and  the  main- 
tenance of  British  mdustry  against  foreign  competition-form  the  nucleus  of  all  the  work  which  English 
policy  will  have  to  deal  with  m  the  twentieth  century.  Everything  else  is  subordinate.  If  Great  Brftain 
were  to  cease  ruling  the  waves,  she  would  not  only  at  one  stroke  lose  her  political  eminence  amongst  the 
nations  of  the  earth,  there  would  also  be  an  end  to  English  luxury  and  to  the  very  liveliliood  of  at  least 
half  her  inhabitants.  /  th.  industries  of  Manchester,  Sheffield,  and  Birmingham  Jereto]o^t  in  1  Zt- 
steps  of  the  farms  0  Kent  Surrey,  and  Devonshire,  the  British  Island  would  depend  on  foreign  countries  for 
all  necessities  of  life,  and  there  would  be  no  room  for  the  British  workman.     (Pp.  140-U2.)         ''''""''"''''  ^"' 

_  The  italics  are  not  in  the  original.  Our  own  leading  men  who  have  seriously 
studied  the  question— the  obiter  dicta  of  those  who  have  not  go  for  nothino-— have 
reached  practically  the  same  conclusion.  Let  the  warnings  of  Lord  Roseberv  of 
Dr.  Haldane,  of  Mr.  Chamberlain,  of  Professor  Pearson,%e  reaT  together  ^^^^^^ 
the  above,  and  it  will  be  seen  that  there  is  something  more  than  the  ravino-  of 
alarmists  in  the  testimony  that  we  must  repair  the  educational  indifference  of  the  mst 
or  submit  to  national  decay.     [Chap.  IV,  sec.  2  p   16  1  J/<^'f^noe  oj  ,ne  past 

Bearing  in  mind  that  technical  educatioA  in  New  South  Wales  is  in  a  worse 
condition  than  it  is  m  England,  the  question  of  a  return  to  an  unrestricted  svst7m  of 
apprenticeship  instead  of  establishing  a  forward  movement  by  fouSrsch^^^^^^  of 

^___ ^  the 

'  London,  Hurst  and  Blackett,  1904.  ~  '        '         ~  ' " 

*  For  the  information  of  those  who  have  not  read  Dr.  Patera'  wni-t    it  ^      i 
highly  appreciative  of  our  land,  people,  and  political  ideals.  '  ^'^  "^  si&i^a.  that  it  ie,  taken  as  a  whole, 


"  England  and  the  English,"  p.  257. 
•  Ihid.,  p.  258. 
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tlie  tliorougli  type,  growing  up  all  over  Continental  Europe  and  in  America,  is  no 
insignificant  one.  It  Avould  be  suicidal  to  make  sucli  a  return,  and  persons  "vvho 
recommend  it  are  ill-advised,  and  cannot  be  otber  than  ignorant  of  the  facts  which 
should  be  taken  into  consideration. 

1!\  The  Attitude  of  Labour. — It  is  deeply  interesting  to  notice  that  in 
Europe  the  attitude  of  labour  toward  tlie  highest  type  of  technical  instruction  is 
synipathetic,  not  hostile.  The  daily  toil  of  the  workman  has  been,  to  some  extent, 
lightened  by  the  development  of  technology.  Tlie  conditions  under  which  work  is 
now  done  and  the  interest  in  the  work  itself  are  rapidly  improving.  It  is  not 
surprising  therefore  to  find  in  Europe  that  technical  instruction  is  sometimes  subsi- 
dised by  organised  labour,  and  sometimes  even  wholly  given  througli  labour  associations 
themselves.  [See  Chaps.  VI  and  IX.]  The  recognition  of  the  perpetual  danger 
of  war— and  of  the  significance  of  national  efficiency,  both  general  and  industrial,  in 
regard  thereto — has  brought  the  question  of  the  subordination  of  class  interest  to 
national  interest  more  vividly  before  the  popular  mind  throughout  Europe  than  it  has 
here.  In  time  of  war  great  distress  would  probably  prevail,  even  with  the  victorious 
side ;  and  any  policy  or  any  party  Avhich  neglects  to  take  account  of  the  national 
welfare,  in  such  a  way  as  to  modify  class-egoism,  till  its  demands  conform  to  the 
conditions  of  general  well-being,  is  calculated  to  overthrow  even  the  egoistic  advan- 
tages to  which  its  short-sightedness  has  given  undue  prominence. 

Ultimately  the  well-being  of  every  class  is  consistent  only  with  great  efficiency 
in  production,  that  is  with  production,  not  only  well-balanced  as  regards  its  several 
elements,  but  also  of  such  quality  as  to  make  it  universally  acceptable. 

Australia  is  a  country  which  has  its  own  industrial  and  commercial  problems 
to  solve.  Its  limited  and  uncertain  rainfall  makes  the  problem  of  its  agricultural 
and  pastoral  exploitation  one  of  more  than  ordinary  difficulty.  To  hold  our  own  in 
the  universal  competition  we  need  to  be,  not  less  well  educated  generally  and 
technically,  but  better  educated  than  the  inhabitants  of  Europe. 

European  organised-labour  has  recognised  that  national  eiiiciency  is  an  essen- 
tial factor  of  well-being,  not  merely  of  the  whole,  but  also  of  itself.  So  also  in  America. 
More  and  more  is  it  perceived  that  no  country,  which  is  to  hold  its  own  in  the  jnarch 
of  modern  civilisation,  or  in  the  competitions  and  rivalries  of  nations,  can  afEord  to 
neglect  adopting  that  scheme  of  technical  instruction  which  creates  in  the  shoi'test 
time  the  most  accomplished  type  of  workman. 

14.  Concluding  Remarks  on  Technical  ElJiciency. — Our  educational  policy 
ought  to  be  shaped  quickly,  if  it  is  to  compare  with  that  of  America  or  Continental 
Europe,  and  on  lines  that  will  make  it  a  peer  of  the  systems  of  those  countries  :  in  other 
words,  the  sooner  we  get  thoroughly  systematic  technical  schools  the  better.  We  must 
let  that  point  of  view,  which  rises  superior  to  individual  interest,  dictate  our  policy. 

The  holding  of  examinations  to  force  up  the  work  of  schools  is  an  educational 
scheme  that  has  been  utterly  condemned  by  competent  critics.  A  short-sighted  and 
egoistic  policy  demands  that  we  shall  retain  the  system  of  lengthy  apprenticeship, 
wdth  some  supplementary  instruction  in  a  school  of  a  more  or  less  theoretical 
character.  Our  commercial  men  are  asking,  not  that  commercial  schools  of  the 
European  type  should  be  established,  but  are  content  that  the  University  should 
•  hold  examinations,  for  which  pupils  will,  as  usual,  cram  themselves. 

The  sooner  we  decide  that  all  our  schools  shall  be  of  the  thorough  type  growing 
up  in  America  and  Continental  Europe,  the  sooner  will  we  reach  the  only  path  of 
national  safety,  a  lesson  which  recent  events  in  the  East  should  assuredly  teach  us. 

The  notion,  commonly  held,  that  the  mere  fact  of  the  University  holding 
examinations  to  determine  the  fitness  of  candidates  in  various  subjects,  will  in  time 
force  schools  to  efficiently  teach  them,  is  responsible  for  many  of  the  defects  in  our 
educational  status.  What  is  needed  for  a  radical  advance  therein  is  a  more  vivid 
recognition  of  the  need  for  thoroughly  trained  teachers,  in  each  subject  of 
instruction,  well-organised  curricula,  and  properly-equipped  schools.  We  have 
many  earnest  and  capable  teachers  prepared  to  make  the  necessary  sacrifices  and 
endow^ed  with  the  requisite  enthusiasm,  but  the  machinery  and  opportunity  for 
their  thorough  training  is  as  yet  lacking,  our  curricula  and  equipments  need 
only  be  compared  with  those  of  Europe  to  make  manifest  the  present  need  for 
advancement. 

The 


30 

The  way  to  improve  education,  technical  or  other,  is  not  by  raising  the 
difficulty  of  public  examinations — that  only  ensures  more  dexterous  cramming — 
but  by  more  carefully  organising  our  curricula,  by  more  widely  educating  and 
training  our  teachers,  by  giving  them  more  opportunity  for  specialising  in  teaching, 
and  by  affording  them  the  necessary  material  assistance  in  the  way  of  apparatus  and 
other  aids  to  teaching. 

AH  forms  of  agricultural,  commercial,  industrial,  professional,  or  other 
technical  education  can  be  made  excellent  only  by  creating  special  schools  for  them, 
properly  equipped  and  staffed  with  specialists.  This  proposition  must  be  translated 
into  a  concrete  fact  if  we  are  to  have  technical  efficiency.  It  cannot  be  attained  by 
the  holding  of  public  examinations  by  the  University,  to  determine,  for  example, 
efficiency  in  commercial  or  other  forms  of  technical  knowledge.  That  course  will 
only  accentuate  the  tendency  of  schools  to  become  "jacks"  of  all  educational 
method  and  masters  of  none.  We  need  only  compare  local  ideas  of  commercial 
efficiency  with  those  obtaining  in  Europe  to  recognise  this.^ 

We  cannot  too  strongly  enforce  the  point  that  the  educational  and  technical 
efficiency  of  Europe  has  been  attained,  not  by  tempting  the  one  class  of  schools  to 
teach  everything,  but  by  creating  special  and  thoroughly  organised  and  equipped 
schools. 

One  point,  in  conclusion,  should  be  noted,  viz.,  that  the  most  efficient  system 
is  unquestionably  the  one  for  adoption.  Those  who  have  a  pecuniary  interest  in 
maintaining  the  apprenticeship  system,  may  be  reminded  that  the  system  which  is 
alone  consistent  with  the  general  welfare  of  a  country  is  the  best  for  all,  for  the 
most  efficient  system  means  increased  opportunity  for  participating  in  the  conse- 
quent increase  of  wealth  and  general  advantages,  not  for  some  but  for  all.  The 
more  intelligent  class  of  employers  are  beginning  to  recognise  that  the  mere  loss  of 
the  premiums  and  labour  of  apprentices  is  of  no  moment  compared  with  the  benefits 
to  be  derived  from  utilising  the  labours  of  thoroughly-trained  workmen. 

Those  who  are  prepared  to  sacrifice  the  national  Tsell-being  for  personal 
advantages  of  a  minor  order,  should,  of  course,  not  be  heard  on  the  question  of  the 
best  means  of  making  us  as  a  people  technically  efficient.  The  change  cannot,  of 
course,  be  made  instantly,  but  it  will  be  well  if,  simultaneously  with  a  sufficient 
raising  of  the  plane  of  instruction  foi-  apprentices,  we  establish  also  that  type  of 
systematic  technical  education,  which  is  found  in  apprentice-schools,  schools  which 
aim  at  turning  out  very  highly  trained  and  properly  educated  Avorkmen.  It  is  only 
by  adopting  the  best  scheme  that  we  can  hope  to  take  our  place  in  the  great 
rivalries  of  industry  and  commerce,  which  every  intelligent  critic  of  world-move- 
ment and  Welt-poLitik  sees  to  be  inevitable. 


'  On  the  day  this  was  written,  it  was  stated  in  the  Press,  that  foreiga  progress  in  commerce  in  the  East  was  due  to 
the  thorough  learning  of  oriental  languages,  and  the  establishment  of  a  Chair  in  the  University  therein  was  recommended 
It  is  thorough  conversational  teaching  that  is  valuable  ;  the  function  of  a  chair  in  the  University  ia  to  increase  the 
qualifications  of  the  instructors,  rather  than  to  afford  conversational  practice. 


31 


IV. 
MANUAL  TEAINING  IN  RELATION  TO  TECHNICAL  EDUCATION. 

[G.  H.  KNIBBS.] 


1.  Introduotorj'.  5.  Local  Orientation  of  Manual  Training. 

2.  Continuity  in  Manual  Training.  G.  Necessity  for  thoroughness,  and  forcompetent  direction 

3.  Inclusion  of  HigherFormsof  Manual  Training  insocon-  of  Manual  Training. 

dary  schools.  7.  Manual  Training  and  Technical  Education. 

4.  Influence  of  Manual  Training  as  an  integral  part  of 

general  education. 


1.  Introductory . — Mcanual  training  of  an  elementary  character  was  dealt  with 
in  the  Interim  Report  on  Primary  Education.  [See  Summary,  IV,  sec.  12,  pp.  30,  31 : 
IX,  sec.  5,  (22)  to  (25),  p.  61 :  XI,  p.  80.  Body  of  Report,  Chap.  XVIII,  pp.  167- 
173  :  Chap.  XIX,  sees.  1-12,  pp.  174-180,  Cliap.  LVII,  sec.  7,  pp.  189-490.]  In 
some  form,  such  training  is  to  be  found  in  the  educational  systems  of  all  countries, 
and  also  in  New  South  Wales,  though  at  present  it  is  but  very  weakly  represented 
in  this  State. 

It  exists  in  two  forms ;  one  is  little  better  than  the  teaching  of  ordinary 
carpentry,  etc. ;  this  may  almost  be  called  trade  teaching ;  the  other  is  educative 
manual  training.  It  is  with  the  latter  alone  that  we  need  concern  ourselves  at  the 
present  moment. 

The  theory  of  educative  manual  training,  and  of  that  form  of  it  which  is 
known  as  Sloyd  (wood  and  metal),  has  been  discussed  with  sufficient  fulness  for 
present  purposes  in  the  Report  on  Primary  Education.  [Chap.  XIX,  Manual 
Training  and  Sloyd,  sees.  1-12,  pp.  174-180,  see  in  particular  sees.  5,  7,  8,  and  11.] 

Some  further  reference  is  made  in  this  Report  particularly  to  the  higher 
reaches  of  the  subject ;  see  in  particular  Chaps.  XXI-XXIV. 

The  object  of  educative  manual  training  is  to  call  into  exercise  the  motor- 
activities  of  the  pupils,  and  in  so  doing  to  give  direction  to  their  self-expression,  in 
a  series  of  disciplinary  exercises,  by  which  the  pupils'  sense  and  niemory  of  form  is 
developed  and  educated,  and  their  muscular  efforts  are  made  obedient  to  their  wills 
and  educated. 

Anyone  who  has  observed  the  influence  of  a  good  system  of  manual  training, 
the  steady  growth  of  muscular  skill,  the  satisfaction  afforded  by  creative  effort,  and 
who  has  considered  also  the  opportunity  it  furnishes  for  applying  arithmetic, 
geometry,  drawing,  etc.,  has  no  doubt  as  to  its  educational  value. 

2.  Continuity  in  Manual  Training. — The  fundamental  principle  on  which 
Eroebel  laid  stress,  viz.,  voluntary  self-activity  (Selbsttatigkeit),  applies  just  as 
truly  to  primary,  secondary  and  higher  education  as  it  does  to  the  infantile  period. 
The  co-ordination  of  drawing  with  " jDaper- cutting  and  folding"  exercises,  the 
creation  of  designs  from  certain  forms  of  cuts,  the  use  of  cardboard,  etc.,  may  be  so 
ordered  as  to  very  considerably  advance  the  pupils  in  manual  skill,  and  awaken 
their  genius  for  design. 

Obviously  there  should  be  no  cessation  of  such  work  on  entry  into  the 
elementary  school  and  passage  through  the  primary  school.  It  is  desirable,  therefore, 
that  the  papei*,  cardboard,  and  similar  exercises  should  be  carried  on  in  the  primary 
school,  up  to  the  time  that  the  Sloyd  or  similar  work  is  undertaken.  This  light 
manual  work  should  be  followed  by  wood-work  (traslojd  and  snickerislojd)  and 
metal- work   (metallslojd).     Such  worlv,  if  canHed  out  im^'^V  competent  direction, 

will 
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will  be  edvicative  in  the  highest  degree,  and  -nill  prepare  the  pupils  for  technical 
education  of  a  more  advanced  character.  In  Sweden  the  Sloyd  instruction  is  usual 
for  pupils]_'of  from  10  to  li  years  of  age. 

The  higher  manual  training  schools  now  being  organised  in  Canada,  and 
already  fairly  widely  organised  in  the  United  States,  are  schools  in  which  the  general 
educative  element  is  really  fused  with  the  elements  of  manual  training  of  a  trade 
character.  It  is  by  no  means,  however,  mere  trade  teaching.  This  is  as  it  should 
be,  but  it  ought  to  be  carefully  observed  that  the  practical  side  of  technical  instruction 
in  properly  staffed  technical  schools  is  always  educatke.  Tiie  employment  of  mere 
tradesmen  as  teachers  is  unsatisfactory,  and  is  everywhere  discountenanced.  Every 
instructor,  whether  in  the  lecture  room,  the  laboratory,  or  ihe  workshop,  should  be 
an  educationist,  i.e.  a  student  of  the  theory  of  psedagogy,  and  a  teacher,  not  merely 
an  operator  or  workman. 

In  every  country,  difficulty  has,  of  course,  been  experienced  in  obtaining  such 
a  class  of  teachers  at  the  initial  stages  of  technical  education,  and  even  when 
directed  by  a  technological  expert,  the  beginnings  are  far  from  satisfactory  for  this 
reason.  This  will  explain,  in  part,  the  unsatisfactory  character  of  technical 
education  in  this  State. 

3.  Inclusion,  of  Higher  Forms  of  Mamial  Training  in  Secondary  Schools. — 
Every  student  of  the  physical  sciences,  and  every  mechanician,  will  recognise  at  once 
the  value  of  manual  training  of  an  advanced  character,  wliicli  might  be  taken  during 
the  period  of  the  career  in  the  secondary  school.  The  question  of  the  function  of 
"Manual  Training  High  Schools,"  and  of  manual  training  in  high  schools,  has  been 
very  ably  discussed  by  Charles  B.  Gilbert,  quite  recently,  at  St.  Louis.^  Mr.  Gilbert 
contends  that  "opportunity  to  pursue  manual  training  as  a  cultural  study  should  he 
offered  to  all  secondary  students,"  and  he  argues  that  when  manual  instruction  is 
given  in  a  secondary  school  it  tends  to  accentuate  its  educational  character,  and  to 
prevent  it  degenerating  into  a  form  that  might  be  expected  to  be  found  in  mere 
trade  schools. 

Professor  C.  M.  Woodward,  Director  of  the  Manual  Training  School  of  the 
Washington  University,  St.  Louis,  Missouri,  urges,  however,  that  attendance  at  a 
specially  organised  manual  training  school  is  preferable,  because  the  equipment  can  he 
made  more  complete,  and  the  whole  scheme  of  instruction  can  be  better  correlated.^ 
Dr.  W.  T.  Harris'  view,  both  eleven  years  ago  and  now,  is  that  "a  manual 
training  school,  side  by  side  with  the  high  school,  as  an  independent  institution"  is 
what  is  wanted.  The  view,  that  the  manual  training  school  is  needed,  is  supported 
by  President  D.  S.  Jordan  of  the  Leland  Stanford  University,  by  President  Eliot  of 
Harvard  University,  by  the  late  Professor  J.  B.  Johnson,  by  Dr.  iBelfield,  Director  of 
the  Chicago  Manual  Training  School,  and  one  of  the  Deans  of  School  of  Education 
of  the  University  of  Chicago,  and  by  a  number  of  others.  The  educational 
eminence  of  President  Eliot  and  his  reputation  for  wide  culture  command  respect 
for  this  view. 

4.  Influence  of  Manual  Training  as  an  integral  part  of  General  Education.-— 
The  development  of  tlie  executive,  mechanical  faculties,  a\  bile  it  in  no  way  hinders 
the  others,  undoubtedly  tends  to  create  independence  of  spirit,  and  an  appreciative 
attitude  toward  all  manual  effort.  Probably  most  people  who  have  given  the  subject 
consideration  have  recognised  and  regretted  a  widespread  tendency  to  despise  manual 
labour.  At  any  rate,  as  the  community  stands  at  present,  a  considerable  number  of 
young  people  prefer  to  be  clerks  and  to  be  occupied  in  similar  light  occupations— in 
which  there  is  neither  outlook  nor  hope  of  material  advancement— to  bein"-  concerned 
in  more  laborious  occupations  which  promise  ultimately  substantial  success.  This 
tendency  is  at  least  partially  corrected  by  manual  trainino-. 

There  are  important  scientific  reasons  for  advocating  manual  training  as  a 
part  of  general  education,  Aduch  have  a  very  direct  concern  with  the  question  of 
increasing  the  technical  efficiency  of  a  people.      According  to  the  psychological 

researches, 


'  Jor.rnal  National  Educational  Association,  ig04,  pp  614  e^S 
2  Loc.  cit.  pp.  619-623. 
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researches,  the  effect  of  motor-activity  is  to  collaterally  stimulate  the  sensory  and 
other  areas  of  the  brain.  Ilence,  not  only  arc  the  various  muscles  concerned 
developed  and  trained,  but  the  general  sensory  and  intellectual  powers  tend  to  be 
enhanced.  In  other  words,  the  effect  of  an  educational  system  that  takes  proper 
account  o£  motor-activity  is  to  form  a  more  all-round  type  of  man,  free  from  contempt 
of  manual  effort,  muscularly  efficient,  and  habituated  to  self-activity.  Its  function 
in  establishing  a  sensory-motor  co-ordination,  of  great  value  in  technical  pursuits, 
is  too  self-evident  to  require  more  than  mention.  The  pupil  who  has  passed 
through  a  good  manual  training  school  will  be  spared  the  necessity  of  doing 
much  preliminary  Avork  which,  at  the  present  time,  cannot  be  avoided,  and  is 
often  very  imperfectly  done. 

5.  Local  Orientation  of  3Ian.ual  Training. — It  was  pointed  out  in  the  Com- 
missioners' Interim  Report  that  science  teaching,  etc.,  could,  with  great  advantage, 
be  locally  orientated,  so  as  to  have  the  most  direct  application  possible  to  the  mode 
of  life  and  occupation  of  the  pupils  themselves  and  their  parents.  [Interim  Report, 
Summary,  III.,  13,  pp.  20,  21.]  It  is  obvious  that  the  form  of  the  manual  training, 
including  drawing,  can  be  similarly  treated.  The  idea  is  not  novel.  It  is  the  basis 
of  the  suggestions  of  M.  Leon  Genoud,  in  his  Report  on  the  Educational  Group  of 
the  National  Swiss  Exhibition  at  Geneva  in  1893 — vide  pp.  422-6  therein.  [Interim 
Report,  Chap.  XIX,  sec.  11,  pp.  179-180.]  While  the  principles  followed  may,  and 
ought  to  be,  everywhere  the  same,  the  particular  exercises  to  be  followed  can  be 
orientated  locally,  Avithout  losing  the  educative  value  of  the  instruction,  provided 
that  the  whole  scheme  be  conducted  by  competent  teachers,  working  under  a  com- 
petent director  of  the  subject. 

8.  Necessity  for  Thoroughness,  and  for  Competent  Direction  of  Manual 
Training. — At  the  present  time,  a  number  of  primary  school  teachers  are  undertaking, 
in  an  earnest  and  in  many  respects  in  an  able  way,  to  give  instruction  in  various 
forms  of  manual  training.  IJoubtless,  the  work  is  worth  doing,  and  the  splendid 
spirit  of  earnestness  is  a  hopeful  sign,  and  a  source  of  gratification  to  all  who  recog- 
nise our  educational  needs,  and  the  difficulties  with  which  earnest  teachers  and 
educationists  have  to  contend.  It  was  the  only  course  possible,  as  things  are,  to 
those  who  desire  to  bring  the  system  of  primary  public  instruction  more  into  the  line 
of  progress,  and  such  effort  deserves  every  encouragement. 

Nevertheless  a  note  of  warning  is  necessary.  With  our  defective  traditions  as 
to  the  matter  of  previous  professional  training,  the  necessity  of  which  was  practically 
ignored,  we  have  not  hesitated  to  increase  the  load  on  the  teacher,  whose  subjects,  if 
thoroughly  studied  and  taught,  are  already  too  wide-spread.  We  shall  do  well  to 
remember  that  most  of  our  teachers  are  self-trained ;  that,  even  to-day,  with  all  the 
effort  to  advance,  we  have  no  professional  training  in  general  subjects  comparable 
to  that  to  be  found  throughout  Europe  and  America.  Even  with  far  more  lavish 
financial  assistance  than  has  yet  been  provided,  we  cannot  give  our  incoming  teachers 
such  a  training  for  years  to  come.  Hence  it  is  necessary  to  aim  at  thoroughness 
within  a  limited  field. 

There  is  a  danger  that  they  will  now  be  exj)ected  to  take  uj)  manual  training 
generally,  and  that  without  proper  education  for  such  a  task.  In  any  case,  to  require 
them  to  become  instructors  in  the  whole  range  of  manual  training  would  be  an  error 
of  policy.  Teachers  for  higher  branches  of  the  subject  ought  to  be  special  teachers. 
Nor  will  it  do  to  employ  merely  expert  workmen.  The  instructor  must  be  an 
educationist,  not  a  tradesman,  a  dictum  wliicli  is  in  accord  with  the  educational 
principles  of  every  country  of  Europe  and  America,  and  in  regard  to  which  there 
is  no  difference  of  opinion  among  educational  authorities. 

It  is  worth  recording  that  the  Avork  done  under  primary  teachers  who  have 
given  manual  instruction,  often  betrays  its  limitations  when  compared  Avith  that  done 
under  properly-trained  in.structors.  Pick  up  the  chisels  and  tools  of  the  pupil  of  the 
novice  in  manual  instruction,  and  you  find  them  imperfectly  sharpened.  Look  at  the 
postures  of  the  boys  at  work,  and  you  recognise  the  defective  hygiene,  for  the  physi- 
ology of  the  question  has  not  been  studied.  Take  notice  of  the  benches,  and  you  see 
that  while  the  ingenuity  of  the  teacher,  restricted  as  he  has  been,  is  admirable,  yet 
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he  has  tolerated  what  the  qualified  instructor  would  not  allow.  Look  at  the  grada- 
tion of  exercises,  and  one  sees  at  a  glance  their  crudity  as  compared  with  Sloyd 
proper.  Often  the  hard-working,  self-sacrificing,  and  enthusiastic  instructor  is  quite 
unconscious  of  his  limitations.  He  gets  results  often  gratifying,  but  not  such 
results  as  are  obtained  by  the  properly  trained  teacher. 

Erom  the  standpoint  of  educationists,  these  matters  are  of  moment ;  with 
existing  traditions  and  limitations,  they  pass.  It  is  this  lack  of  thoroughness  which 
is  leaving  us  behind  in  the  race.  What  matter  if  a  young  lad  has  the  condition  of  his 
tools  somewhat  defectiye ;  if  his  bodily  posture  at  work  is  ill-advised  ;  if  the  set  of 
exercises  is  not  perfectly  organised  ?  This  is  the  attitude  that  is  detrimental  to  us. 
Even  the  good  tradesman  is  punctihous  about  such  small  matters  as  these,  if  he  has 
been  well  instructed  ;  much  more  the  manual  training  expert.  Ordinarily,  neither 
inspectors  nor  teachers  can  satisfactorily  help  in  the  organisation  of  such  instruction, 
for  they  themselves  have  no  special  knowledge  of  educative  manual  instruction ;  nor 
can  they  until  they  have  acquired  a  much  more  definite  knowledge  than  is  readily 
attained  under  the  conditions  at  present  obtaining  in  the  State.  And  the  most 
competent  among  them  recognise  this  thoroughly. 

At  the  present  time  a  species  of  laxity  runs  through  our  entire  educational 
system,  the  natural  consequence  of  the  assumption,  expressed  in  our  failure  to  insist 
on  previous  professional  training,  that  almost  anyone  can  teach  children.  The 
notion  that  the  mental  and  physical  habits  of  children  have  to  be  rightly  formed 
from  the  first  days  of  school-life,  though  well  understood  by  a  large  number  of 
earnest  ofiicers  and  teachers,  is  not  yet  impressed  on  our  educational  system,  as  a 
system.     That  is  what  the  present  revision  of  our  system  aims  at  doing. 

Every  workman  knows  that  the  formation  of  good  habits  in  the  usages  of  his 
trade  must  start  with  the  first  exercises  therein.  Every  physicist  knows  that  mani- 
pulation must  be  well  ordered  from  the  first.  Every  chemist  fully  understands  that 
good  laboratory  habits  must  be  insisted  upon,  in  the  very  first  exercises  in  the 
laboratory.  And  if  manual  training  is  to  yield  its  proper  fruit,  it  must  be  taught 
from  the  beginning  by  a  thoroughly  trained  instructor,  and  the  Avhole  scheme  carried 
out  without  the  liability  to  interference  by  ordinary  departmental  officers  of  primary 
instruction,  who  have  not  passed  through  a  thorough  coui'se  of  instruction  in 
educative  manual  training. 

It  is  necessary  to  deal  with  manual  training  thoroughly  from  the  start.  If  it 
is  not  so  dealt  with,  it  is  liable  to  be  broiight  into  disrepute.  By  leaving  it  in  the 
hands  of  persons  incompetent  to  conduct  it,  we  shall  never  appreciate  it  at  its  true 
value.  Hence,  in  the  schools  of  the  larger  centres,  it  ought  to  be  well- organised  from 
the  beginning. 

7.  Manual  Training  and  Technical  Education.  —  Ultimately,  of  course, 
manual  training  in  the  primary  school  should  be  an  integral  part  of  the  scheme  of 
primary  instruction,  and  should  be  under  whichever  officer  discharges  the  duty  of  a 
Director- General  of  Primary  Education.  At  the  present  time  it  is  carried  out  under 
the  supervision  of  the  Technical  Branch  of  the  Department  of  Public  Instruction, 
and  directly  under  the  general  Director  of  Technical  Education^  (at  present  misnamed 
the  "Superintendent").  It  is  desirable  that  manual  instruction  be  thorouo-hlv 
organised,  and  co-ordinated  with  the  general  scheme  of  technical  education.  It  might 
then  be  relegated  to  the  direct  control  of  the  department  of  primaiy  instruction. 
In  this  way  will  it  become  a  truly  integral  and  therefore  helpful  part  of  that  scheme 
of  technical  education  so  much  to  be  desired  for  the  rising  generations  of  our  State 
and  by  the  time  it  is  organised  there  will,  it  may  be  hoped,  be  a  large  stafp  of  special 
teachers  who  have  had  thorough  professional  instruction  in  manual  trainino-. 

It  has  been  urged  by  some  teachers  in  this  State,  that  manual  trainin"-  ouo-ht 
not  to  be  a  "  subject,'  but  should  be  undertaken  in  connection  with  primarv  school 
subjects.     That  may  be  done  for  the  lower  branches  or  for  lower-o-rade  schools 

No  one  who  has  seen  properly  organised  manual  training,"  carried  out  under 
competent  instructors  will  retam  such  an  opinion.  Universal  genius  is  no  more 
likely  to  be  found  m  the  primary  school  teacher  of  our  State  than  elsewhere,  and  to 
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b3  "  Director-General  of  Technical  Education."  ^  aescnbo  its  function,  but  be  understood  elsewhere. 
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add  another  "  subject"  to  those  already  demanded  of  him,  especially  under  existing 
conditions,  will  only  accentuate  the  prevailing  want  of  thoroughness.  Eather  let 
such  instruction  be  given  by  persons  thoroughly  competent,  and  the  thoroughness 
mil  tend  to  impress  itself  upon  the  pupil,  and  upon  other  elements  of  education. 

There  is  an  aspect  of  manual  training  which  is  engaging  a  good  deal  of 
attention  in  America  at  the  present  time.  "  The  problem  of  the  elementary  school 
to  day  is  ....  to  make  the  life  of  the  school  more  real,  more  an  epitome  of 
the  Mnd  of  tUnlclng,  feeling,  and  doing  that  obtains  in  real  life,"  said  Mr.  C.  R. 
Richards,  of  New  York,  some  time  ago.^  Nature  study,  elementary  science,  and 
manual  training  are  important  factors  in  this  problem.  But  if  they  are  to  have 
their  full  effect  they  must  be  started  well,  especially  must  manual  training  be  taught 
thoroughly,  for  good  hygiene,  and  good  manual  habits,  both  of  whicli  are  important, 
can  be  secured  only  by  the  diligent  supervision  of  the  trained  teacher,  not  by  the 
teacher  who  is  merely  a  rough  carpenter,  etc.,  or  who  has  picked  up  his  ideas  as  best 
he  may.  It  is  well  to  remember  that  in  countries  where  the  manual  training  is  an 
integral  part  of  the  primary  system,  every  teacher  who  undertakes  to  give  such 
instruction  has  himself  passed  through  a  thorough  and  educative  course.  That  is 
what  is  needed  here,  but  ic  will  require  much  more  than  a  course  of  twelve  months' 
training  to  attain  to  this. 

The  great  advantage  of  commencing  thoroughly  is  that  our  standard  of  effort 
is  established  on  a  good  basis,  and  a  slipshod  scheme  is  likely  to  be  subjected  to 
severe  criticism,  or  to  bring  what  properly  handled  commands  respect  into  discredit. 
In  all  reform  or  advance  of  our  educational  system,  it  is  greatly  to  be  desired  that 
a  passion  for  thoroughness  will  be  characteristic ;  if  it  be  not  we  shall  remain 
behindhand. 

'  Handwork  in  the  Primary  School. — C.  R.  Richards,  Director  of  Manual  Training  Department,  Teachers'  College, 
New  York.     Manual  Training  Magazine.     October,  1901,  pp.  1-11. 
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V. 


EXTENT  OE   TfTE    INVESTIGyVTION    OE  THE  TECHNICAL  EORMS  OE 

EDUCATION. 

[G.  H.  IvNIBBS.] 

1.  Introductory.  5.  Agricultural  Education,  including  Dairying,  etc. 

2.  Countries,    the   educational   syateras    of    which    were         6.  Agricultural  Engineering. 

studied.  7.  Forestry  Schools. 

3.  Lower  Industrial  and  Technical  Schools.  S-  Commercial  Education. 

4.  Higher  Technical  Schools.  9-  Special  schools  of  various  types. 

1.  Introductory. —iTi  Division  I  of  the  Summarised  lleport  here  presented, 
some  remark  was  made  as  to  the  range  of  inquiry  into  technical  education  [loc. 
cit.,  sec.  7,  8,  pp.  8-11].  What  was  there  stated  afforded  but  a  limited  conception 
of  the  scope  of  the  Commissioners'  inquiry,  and  of  the  range  of  educational  insti- 
tutions  which  have  been  brought  under  review,  in  the  attempt  to  treat  the  subject 
thoroughly.  But  since  the  value  of  a  study  of  education  depends  in  part  upon  actual 
visitation  of  schools  in  operation,  upon  an  examination  of  their  curricula  and 
of  their  equipments  both  in  personnel  and  material,  as  well  as  upon  the  range 
and  thoroughness  of  a  comparative  study  of  these,  it  is  necessary  to  amplify  the 
statements  already  made. 

A  large  number  of  the  schools  referred  to  by  the  Commissioners  were  actually 
visited,  though  the  inquiry  was  by  no  means  limited  to  these.  Information  was 
obtained  in  every  possible  way ;  the  curricula  of  other  schools  Avere  examined  so  as 
to  get  the  benefit  of  a  comparative  study;  and  schools  with  special  features  were 
regarded  as  of  more  than  ordinary  interest.  Hence,  assisted  by  what  Avas  actually 
seen,  and  by  information  kindly  furnished  by  disinterested  observers,  it  became 
possible  to  make  the  study  more  comprehensive  and  thorough  than  would  have  been 
the  case  had  only  the  schools  actually  seen  been  studied. 

To  those  who  imagine  that  pei'sonal  visitation  is  wholly  unnecessary  it  may 
be  said,  that  the  problem  of  creating  an  excellent  educational  organisation  is  admitted 
in  all  countries  to  be  one  of  the  greatest  difficulty  ;  that  the  method  of  America,  and 
also  of  Europe,  is  to  study  closely  the  features  of  the  educational  developments  of 
other  countries  by  personal  visitation  ;  and  that  to  see  the  educational  institutions, 
methods,  and  equipments  of  Europe  and  America,  is  to  annihilate  at  once  such  a 
supposition  as  that  above  suggested.  Actual  visitation  is  undoubtedly  not  super- 
erogatory. The  object  of  this  division  is  to  afford  some  idea  of  the  range  and  extent 
of  the  investigation  made  by  the  Commissioners  of  the  technical  forms  of  education. 

2.  Countries  the  J'lducational  Systems  of  which  were  studied. — Technical 
education,  including  agricultural,  commercial,  industrial,  manual  training,  lower  and 
higher  technical  and  professional,  trade  teaching,  etc.,  as  organised  in  the  following 
countries,  was  studied,  viz. : — 

Norway. 

Portugal. 

Eussia. 

Scotland. 

Slavonia. 

Sweden. 

Switzerland. 

United  States. 

"Wales. 

The  study  of  some  of  the  forms  of  education  in  the  above  countries  would 
have  been  quite  impossible  but  for  the  very  generous  assistance  of  educationists 
therein,  the  officials,  the  consuls,  etc.  In  many  instances  their  Excellencies  the 
Ambassadors  rendered  most  valuable  assistance,  acknowled<^mcnt  of  which  has 
already  been  made  in  the  Interim  Eeport.  °  o 


America  (United  States). 

England. 

Austria. 

Einland. 

Belgium. 

Erance. 

Bohemia. 

Germany. 

Bosnia-Herzegovina. 

Holland. 

Bulgaria. 

Hungary. 

Canada. 

Ireland. 

Croatia. 

Italy. 

Denmark. 

Japan. 
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3.  Lower  Industrial  and  Technical  Schools. — The  types  of  schools  investi- 
gated were  the  following,  viz. :— Manual  training,  artisan,  trade,  and  other  forms  of 
technical  school. 

In  America  (the  United  States)  such  schools  were  studied  in— Boston, 
Brookline,  Brooklyn,  HoLoken,  New  York,  Philadelphia,  Providence,  San  Prancisco, 
Springfield,  Tuskegee,  etc. 

In  Austria  the  schools  studied  belonged  to— Vienna  in  Austria,  Cracow  and 
Lemberg  in  Galicia,  Trieste  in  Kiistenland,  Briinn  and  Olmiitz  in  Moravia,  Salzburg 
ia  Salzburg,  Graz  in  Styria,  Innsbruck  in  the  Tyrol,  etc. 

In  Bohemia,  they  belonged  to— Pilsen,  Prague,  and  Reichenberg. 

In  Belgium  to — Antwerp,  Bruges,   Brussels,  Ghent,  Ostendo,  Verviers. 

In  Bosnia-Rerzegovina  to — Poca,  Livno,   Sarajevo. 

In  Bulgaria  to — Routschuk,  Samakow,  Siivno,  Trn. 

In  Canada  to — Montreal,  Ottawa,  Quebec,  Toronto,  etc. 

In  Croatia-S lavonia  to — Lika,  Osijek,  Otocac,  Zagreb. 

In  Denmark  to — Copenhagen,  Predericia,  Prederikshavn. 

In  England  to — Birmingham,  Bradford,  Leeds,  Liverpool,  London,  Man- 
chester, Newcastle-upon-Tyne. 

o 

In  Finland  to — Abo,  Helsingfors,   Kuopio,  Nikolaistad,  Tammerfors. 

In  France  to — Agen,  Armentieres,  Besangon,  Beziers,  Boulogne-sur-Mer, 
Brest,  Cette,  Chalons-sur-Marne,  Cluses,  Epinal,  Pirminy,  Pourmies,  Grenoble,  Le 
Havre,  Lille,  Limoges,  Le  Mans,  Marseilles,  Mazamet,  Montbeliard,  Morez,  Nantes, 
Nimes,  Paris,  Pont-de-Beauvoisin,  Bennes,  Bheims,  Romans,  Roubaix,  Eouen, 
Saint-Chamond,  Saint-Didier-la-Seauve,  St.  Ptienne,  Sedan,  Troyes,  Voiron. 

In  Germany  to — Aachen,  Berlin,  Dusseldorf,  Dresden,  Darmstadt,  Prank- 
furt,  Hamburg,  Hannover,  Karlsruhe,  Leipzig,  Mainz,  Mi'inchen,  Strasburg,  Stutt- 
gai't,  and  other  towns. 

In  Holland  to — ^Amsterdam,  Alkmaar,  Arnheim,  Breda,  Brielle,  's  Graven- 
hage,  Groningen,  Haarlem,  's  Hertogenbosch,  Leeuwarden,  Leiden,  Purmerend, 
Rotterdam,  Wageningcn. 

In  Hungary  to- — Arad,  Budapest,  Pelsobanya,  Kassa,  Kesmark,  Kolozsvar, 
Nagyag,  Nagyszeben,  Narosvasarhely,  Selmeczbanya,  Szeged,  Ujpest,  Verespatak. 

In  Ireland  to — -Belfast,  Dublin. 

In  Italy  to — -Bologna,  Como,  Plorencc,  Genoa,  Milan,  Naples,  Rome,  Turin, 
Venice. 

In  Japan  to— Tokyo. 

In  Norway  to — Bergen,  Horten,  Kristiania,  Kristiansand,  Porsgrund, 
Trondhjem. 

In  Portugal  to — Lisbon,  etc. 

In  Mussia  to — Ivanovo-Vozniessensk,  Kostroma,  Lodz,  Makarieff,  Moscow, 
Saint-Petersburg,  etc. 

In  Scotland  to — Edinburgh,  Glasgow. 

In  Sweden  to — Boras,  Eskilstuna,   Norrkoping,  Orebro,  Malmo,  Stockholm. 

In  Switzerland  to — Berne,  Geneva,  Lausanne,  Winterthur,  Zurich. 

4.  Higher  Technical  Schools. — Higher  technical  education,  as  organised  in 
the  higher  technical  schools.  Universities,  etc.,  of  the  cities  named  hereunder,  was 
studied,  viz.,  in — 

America. — Ann  Arbor  (Michigan  University),  Berkeley  (California  Uni- 
versity), Boston  (Massachusett's  Institute  of  Technology),  Brooklyn  (Polytechnic), 
Cambridge  (Harvard  University),  Chicago  (University),  Hoboken  (Stevens'  Institute 
of  Technology),  Ithaca  (Cornell  University),  Lafayette  (Purdue  University),  New 
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Austria. 
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Austria. — Briinn,  Cracow,  Ozernowitz,  Graz,  Innsbruck,  Lemberg,  Vienna. 

V 

Bohemia. — Prague,  Pribram. 
Belgium. — Brussels. 

Cawac^a.— Montreal  (McGill  University),  Toronto  (University). 
Denmarh. — -Copenbagen  (University). 

England.— Birmin^linm  (University),  Cambridge,  Leeds,  Liverpool,  London, 
Manchester,  Newcastle-upon-Tyne. 

o 

Finland. — Abo,  Helsingfors. 

France. — Lille,  Marseilles,  Paris,  St.  Etienne. 

Germany.— K^chan,  Berlin,  Darmstadt,  Hamburg,  Hannover,  Karlsruhe, 
Miinchen,  Stuttgart. 

Holland. — Amsterdam,  Delft. 

Hungary . — Budapest. 

Italy. — Genoa,  Borne,  Turin. 

Japan. — Tokyo. 

Norway. — Kristiania. 

i2 Mss Ja.—Ekaterinoslav,  Kharkoff,  Kieff,  Moscow,  Biga,  St.  Petersburg, 
Tomsk,  Warsaw. 

Scotland. — Edinburgh,  Glasgow. 

Sweden. — Stockholm,  Upsala. 

Sioitzerland. — -Berne,  Geneva,  Lausanne,  Zurich. 

5.  Agricultural  Education,  including  dairying,  etc. — Agricultural  education 
in  various  grades  was  studied  in  a  number  of  countries.  The  following  list  will 
^ive  some  idea  of  the  purview  of  the  subject  :— 

America  (United  States). — Berkeley  (California),  Cambridge  (Harvard), 
Ithaca  (Cornell),  Lafayette,  Michigan,  Tuskegee,  Wisconsin. 

Austria. — Bruck  an  der  Mur,  Briinn,  Czernichow,  Czernowitz,  Dublany, 
Eisgrub,  Graz,  Klosterneuberg,  Lemberg,  Modling,  Neutitschein,  Ober-Hermsdorf, 
Prerau,  Weisskirchen,  Vienna. 

Bohemia. — Chrudim,  Kaaden,  Prague,  Baudnitz-Hracholusk,  Tabor,  Tetschen- 
Liebwerd,  Weisswasser. 

Belgium. — Avelghem,  Bastogne,  Bouchout,  Borsbeke,  Brugelette,  Carlsbourg, 
Chimay,  Dinant,  Gembloux,  Ghent,  Grammont,  Gysegem,  Hasselt,  Herve,  Heverle, 
Huy,  Leuze,  La  Louviere,  Nieuport,  Oosterloo,  Overyssche,  Sottegem,  Thielt, 
Vilvorde,  Virton,  Waremme. 

Denmark. — Copenhagen. 

England. — Newcastle-upon-Tyne. 

France. — -Bouguenais,  Gorges,  Noisy-le-Boi,  Paris,  Bennes,  Versailles. 

Germany. — Berlin,  Bitburg,  Brieg,  Cleve,  Dahme,  Dobeln,  Eldena,  Elensburg, 
Gmiind,  Hall,  Heilbronn,  Heilenberg,  Helmstedt,  Hildesheim,  Herford,  Hohenheim, 
Konigsberg,  Kostritz,  Leonberg,  Liegnitz,  Liidingshausen,  Margrabowa,  Marien- 
berg,'Margrabowa,  Poppelsdorf,  Ravensberg,  Eeutlingen,  Botweil,  Bufach,  Samter, 
Ulm,  Umstadt,  Varel  an  der  Jade,  Weihenstephan,  Weilburg,  Weinsberg. 

Holland. — Aalsmeer,  Alkmaar,  Boskoop,  Breda,  Dordrecht,  Goes,  Groningen, 
Leeuwarden,  Naaldwijk,  Schagen,  Sittard,  Tiel,  Utreclat,  Wageningen. 

Italy. — Milan,  Perugia,  Pisa,  Portici. 

Norway. — Aas,  Kristiania. 

o 

Sweden.—Ahi^r^,  Atvidaberg,  Bjorkfors,  Halmstad,  Hernosand,  Jonkoping, 

Kalmar,  Lulea,  Lund,  Orebro,  Skane,  Skara,  Stockholm,  Upsala,  Ultuna,  Vesteras, 
Visby. 

Switzerland.~AMyQTm.(ix,  Berne,  Ecoue,  Geneva,  Lausanne,  Lucerne, 
Moudon,  Neuchatel,  Perolles-Eribourg,  Biiti,  Sonnenwyl-Eribouro-,  Sornthal, 
Strickhof,  Vevey,  Wadensweil,  Zurich.  ^' 

?Fates.^-Aberystwyth,  Bangor.  g 
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6.  Agricultural  JEngineering. — Agricultural  Engineering  is  becoming  a 
definitely  organised  professional  calling  in  many  parts  of  the  world,  and  courses  in 
the  subject  are  found  in  the  majority  of  European  countries  and  in  i^merica.  It 
was  studied  as  organised  in  the  courses  at  the  following  places,  viz.  : — 

yi«;enca.— Berkeley,  Cambridge,  Ithaca,  Lafayette,  Madison,  Newhaven, 
Philadelphia,  etc. 

Austria  and  Bohemia. — Cracow,  Prague,  Vienna. 

Belgium. — Gembloux. 

Denmarh. — Copenhagen. 

England. — Newcastle-upon-^Yne. 

France. — Versailles. 

Germany. — Berlin,  Breslau,  Giessen,  Gottingen,  Halle,  Kiel,  Konigsberg, 
Leipzig,  Munich. 

Italy. — Milan,  Pisa,  Portici. 

Sweden. — Alnarp,  Ultuna  near  Upsala. 

Switzerland. — Zurich. 

_  7.  Forestry  Schools. — Courses  in  Eorestry  are  very  thorough  in  Europe,  and 
America  has  lately  recognised  the  necessity  of  developing  similar  courses  for  the 
thorough  professional  training  of  foresters.  JNo  one  who  studies  the  question  can 
doubt  that  the  subject  needs  very  much  more  serious  attention  in  the  State  than  has 
yet  been  given  to  it.  Natural  reafforestation  is  not  sufficient.  The  courses  studied 
are  as  follows  : — 

America  (United  States). — Cornell. 

Austria  and  Bohemia. — Elementary  Schools  of  Eorestry  are  to  be  found  in 
Steiermark,  Krain,  Tyrol,  Bohemia,  Moravia,  and  Galicia.  Secondary  Schools  of 
Eorestry : — Lemberg,  Weisskirchen,  Weisswasser.  Higher  forestry  course  : — 
Vienna. 

Denmark. — Copenhagen. 

France. — Versailles. 

Holland. — Wageningen. 

Norway. — Kristiania. 

Sweden. — Kloten,  Omberg,  Stockholm. 

Switzerland.— Zm:\Q]i. 

8.  Commercial  Education. — Commercial  education  is  acquiring  greater 
prominence  in  all  countries.  It  is  generally  recognised  that  the  subject  has 
been  seriously  neglected  in  Great  Britain,  but  steps  are  being  taken  to  repair  this. 
Commercial  education,  as  organised  in  the  following  places,  was  studied  : — 

America  (United  States). — Ann  Arbor  (Michigan  University),  Brooklyn, 
Cambridge  (Harvard),  Chicago,  Madison,  New  York,  Philadelphia,  San  Francisco. 

Austria  and  Bohemia. — Higher  Commercial  Education  : — Aussig,  Briinn, 
Chrudim,  Cracow,  Graz,  Innsbruck,  Koniggratz,  Lenz,  Olmlltz,  Prague,  Prossnitz, 
E-eichenberg,  Trieste,  Trient,  Vienna. 

Secondary  or  Commercial  day-schools : — Bosen,  Brllnn,  Brlix,  Gablonz,  Graz, 
Horitz,  Klagenfurt,  Kolin,  Lemberg,  Mahrisch-Ostrau,  Melnik,  Olmiitz,  Pilsen, 
Prague,  Hieden,  Saaz,  Salzburg,  Sambor,  Smichoff,  Teplitz,  Troppau,  Wels. 

Continuation  schools  for  commerce. — These  are  very  numerous  in  Austria. 
There  ai'e  no  less  than  15  in  Vienna  itself,  and  about  61  in  Bohemia. 

Belgium. — Antwerp,  Brussels,  Ghent,  Louvain,  etc. 

Finland. — Helsingfors. 

France. — Agen,  Beziers,  Bordeaux,  Boulogne-sur-Mer,  Brest,  Cette,  Eour- 
mies,  Grenoble,  Le  Havre,  Le  Mans,  Lille,  Limoges,  Lyons,  Marseilles,  Mazamet, 
Montpellier,  Nancy,  Narbonne,  Nimes,  Paris,  Eheims,  Rouen,  etc. 

Germany. — Berlin,  Cologne,  Dresden,  Leipzig.  Hungary. 
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Hungary. — Arad,  Brasso,  Budapest,  Debreczen,  Kesmark,  Kolozsviir,  Nagy- 
Kanizsa,  Sopron. 

Holland. — Alkmaar,  Almelo,  Amsterdam,  Bois-lc-Dac,  Breda,  Delft, 
Deventer,  Enschede,  G-roniiigen,  's  Gravealiage,  Leeuwarden,  Maastricht,  Nijmegeu, 
Rotterdam,  Sneek,  tjtrecht,  Zutphen. 

Italy. — ^Como,  Florence,  Genoa,  Milan,  Naples,  Eome,  Turin,  Venice. 

Japan. — Tokyo. 

Norioay. — Kristiania. 

i2««ssi«.— Ekaterinburg,  Odessa,  Moscow,  St,  Petersburg,  Taganrog. 

Sweden. — Gefle,  Gothenburg,  Stockholm,  Sundsvall. 

Switzerland. — Berne,  Bellinzona,  Geneva,  Lausanne,  Neuchatel,  Winterthur. 

United  Kingdom. — Birmingham,  Leeds,  Liverpool,  London,  Manchester, 
Edinburgh,  Glasgow,  Dublin. 

9.  Special  Schools  of  vat'lous  Types. — Included  within  the  technical  schools 
referred  to  in  the  preceding  sections  ai'e  vai'ious  special  schools  to  which  a  word  of 
reference  may  be  made. 

Brewing  Schools  are  found  in  Austria,  Germany,  etc.  Special  interest  attaches 
to  these,  because  the  empirical  knowledge  of  the  United  Kingdom,  a  few  years  back, 
was  in  advance  of  that  of  Continental  Europe.  Our  manufacturing  methods  were 
learnt  empirically  by  Germans  and  Austrians,  but  resolved  by  scientific  study  into 
systematised  knowledge.  This,  it  has  since  been  recognised,  gave  the  advantage  to 
Continental  Europe,  and  one  of  the  latest  features  in  technical  education  is  the 
establishment  of  the  British  School  of  Brewing  in  the  Birmingham  University,  the 
laboratories  of  which  are  practically  modelled  upon  those  of  Europe.  Thus  in  future 
the  art  of  brewing  will  be  founded  upon  scientific  knowledge  in  the  United  Kingdom 
as  well  as  in  Continental  Europe. 

Another  feature  worthy  of  mention  is  the  creation  of  a  School  for  Leather 
Industries,  a  special  feature  of  the  Yorkshire  College.  A  much  finer  school  exists 
at  Wermelskirchen,  in  Germany.  The  creation  of  such  a  school  in  this  State  is 
important. 

TFeaving  Schools  were  visited  by  the  Commissioners  in  several  places.  They 
also  may  become  important  for  Australia. 

The  judgments  of  the  Commissioner  are  based  upon  a  comparative  study  of 
these  various  schools,  together  with  such  observations  as  could  be  made  during  the 
visitation  of  some  of  them. 
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VI. 

TECHNICAL  EDUCATION  IN  NEW  SOUTH  WALES. 

[0.  H.  KNIBBS.] 

1.  Introductory.  7_  Technical  Eflucation  under  the  Department  of  Mines 

•2.  Forms  of  Technical  Edixcation  in  New  South  Walog.  and  Agriculture. 

3.  History  of  Technical  Kducation  under  the  Public  8.  The  Courses  in  the  Hawkesbury  Agricultural  College. 

Instruction  Deparment.  9.  The  true  Significance  of  the  Course. 

4.  The  Technical  College  Buildings.  10.  Other  Coiirses  in  Agriculture,  etc. 

5.  The  Courses  and  Curricula  of  the  Colleges.  11.  Engineering  Courses  in  the  University  of  Sydney. 
e.  Do  the  Technical  Colleges  fulfil  their  function  •;•  I'i.  The  Curricula  in  Engineering. 

13.  General  remarks. 

1.  Introductory.— li\  the  elementary  schools  of  New  Soutli  Wales,  taken  as 
a  whole,  there  is  as  yet  no  adequate  foundation,  in  the  way  of  scientific  instruction, 
nor  in  the  way  of  manual  training,  on  which  the  superstructure  of  technical  educa- 
tion can  be  built._  There  are,  as  yet,  but  few  properly  organised  kindergartens  in 
the  State ;  educative  manual  training  has  not  been  generally  established,  and  where 
it  exists  it  is  imperfectly  organised ;  and  further,  but  few  schools.  State  or  other, 
are  fitted  up  with  the  necessary  aids  for  instruction  in  natural  science.  One  sees 
but  rarely  a  school-museum  Avorthy  of  the  name,  or  a  physico-chemical,  or  other 
laboratory. 

There  is,  it  is  true,  a  kindergarten  society  in  Sydney,  and  also  one  in  Newcastle, 
supported  by  the  subscriptions  of  persons  interested  in  such  Avork,  and  by  State 
subsidy.  These  societies  conduct  kindergartens,  and  train  teachers  for  kindergarten 
work  on  approved  lines.  But,  valuable  as  such  work  undoubtedly  is,  it  is  a  negligible 
quantity  in  relation  to  what  is  needed  for  the  total  school  population. 

At  various  schools,  also,  earnest  and  progressive  teachers  have  given  scientific 
instruction,  or  have  prosecuted  certain  forms  of  nature  study,  and  have  developed 
school-gardens;  or  they  have  established  more  or  less  well-organised  forms  of 
manual  training,  including  modelling,  cardboard  work,  and  woodwork.  In  many 
instances  too,  personal  devotion,  natural  ability,  and  self-culture,  have  done  mucli 
to  minimise  the  absence  of  those  advantages  AA'hich  arise  from  the  professional 
training  provided  in  other  parts  of  the  Avorld;  and  good  results  haA'c  been  attained. 
The  spirit  of  initiative  and  the  enthusiasm  aaIucIi  has  been  thus  manifested  disclose 
how  much  may  be  hoped  for,  Avhen  the  organisation  of  our  educational  system  is 
completely  brought  into  line  Avith  modern  educational  methods  ;  at  the  same  time, 
it  makes  evident  the  weakness  of  existing  preparation  for  technical  education. 

Although  the  movement  referred  to,  viz.,  the  develojoment  of  manual  training, 
science  teaching,  etc.,  is  by  no  means  very  recent  in  many  instances,  it  has,  until 
quite  recently,  received  but  scant  encouragement ;  hence,  when  the  facts  are  taken  in 
globo,  it  remains  true,  that  so  far  as  the  proj)er  foundations  for  technical  education 
are  concerned,  they  have-not  yet  been  laid  in  the  existing  system  of  public  instruc- 
tion. And  in  this  respect  the  State  is  at  a  disadvantage,  and  AAdll  so  remain  until 
the  kindergarten  and  primary  systems  have  been  properly  developed.  When  the 
reform  suggested  has  been  achieved,  then,  and  not  till  then,  will  the  first  great 
requisite  for  good  technical  education,  viz.,  proper  preparation  in  the  elementary 
school,  be  to  hand.^ 

It  is  important  to  take  account  of  the  fact  first  stated.  Technical  education, 
to  fulfil  its  function  and  to  achieve  Avhat  it  should,  must  be  based  upon  such 
preparation  as  has  been  referred  to ;  and  Ave  cannot  expect  to  see  our  technical 
system  yield  its  proper  fruit,  or  give  results  equal  to  those  of  Europe,  until  the 
whole  educational  system  is  more  perfectly  organised  under  the  movement  now 
being  initiated.  The  secret  of  European  advance  in  technical  matters  lies,  not 
merely  in  the  technical  system  itself,  but  in  the  completeness  and  efficiency  of  the 
educational  organisation  as  a  whole ;  upon  the  fact,  also,  that  every  lower  form  of 
education  is  profoundly  influenced  by  the  higher  forms,  and  ultimately  by  the 
universities  themseh^es."  In 

1  This  discloses  the  significance  of  the  present  reform  movement,  to  perfect  which,  however,  much  more  liberal 
educational  expenditure  is  necessary. 

2  It  is  essential  that  the  spirit  of  higher  education  should  permeate  the  whole. 

3-^ 
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In  tlie  educational  system  of  this  State  the  control  has  hitherto  been  a 
subversion  of  the  natural  order.  The  influence  of  the  highest  form  of  education 
has  not  been  paramount,  nor  has  the  influence  of  secondary  education  been  greater 
than  that  of  primary.  The  characteristic  of  the  higher  European  educational 
institutions  is  their  freedom  from  the  domination  of  tradition,  their  initiative,  their 
instinct  of  research,  their  unqualified  respect  for  original  investigation  in  every 
department  of  knowledge,  literary,  scientific,  or  professional.  To  this  is  due  their 
power.  If  we  can  acquire  the  spirit  of  the  European  University,  with  its  student- 
freedom,  its  passion  for  research,  its  power  to  infuse  the  spirit  of  higher  educational 
effort  into  all  lower  forms,  then  technical,  secondary,  and  primary  education  will  be 
much  more  healthy  and  vigorous,  will  advance  more  satisfactorily,  and  become  more 
completely  harmonized. 

2.  Forms  of  Technical  Education  in  New  South  Wales. — Technical  education, 
at  the  present  time,  is  somewhat  peculiarly  organised  in  this  State.  _  In  a  few  of  the 
elementary,  or  primary  schools— the  "public  schools" — manual  training  of  a  very 
elementary  type  is  given,  outside  the  regular  school  hours,  under  the  technical 
branch  of  the  Department  of  Public  Instruction.  Subjects  such  as  elementary 
science^  shorthand,  typewriting,  book-keeping,  and  elocution  are  also  taught  in  the 
same  manner.  The  instruction  is  given  by  special  teachers,  who  are,  more  or  less, 
proficients  in  the  several  subjects;  but  who  are  not,  except  in  rare  instances, 
systematic  students  of  psedagogical  theory. 

Instruction  in  cookery  is  also  given  in  some  of  the  public  (primary)  schools, 
but  directly  under  the  primary  branch  of  the  Department.  And  in  some  primary 
schools  manual  training,  and  even  very  elementary  agriculture,  are  taught  by  the 
teachers  themselves,  they  having  endeavoured,  in  a  more  or  less  perfect  way,  to 
specially  equij)  themselves  by  study  and  practice. 

Teachers  of  cookery,  under  the  direct  supervision  of  the  Primary  Education 
Branch  of  Public  Instruction — at  least  in  some  cases — conduct  cookery  classes  for 
adults,  known  as  "  technical  classes,"  though  not  under  the  officer  directing 
technical  education. 

The  Technical  Branch  of  Public  Instruction  deals  with  one  great  branch  of 
lower  technical  education,  the  other  is  dealt  with  by  the  Department  for  Mines  and 
Agriculture.  The  latter  has  initiated  schools  for  instruction  in  agriculture,  dairying, 
etc.,  which  are  doing  escellent  work,  but  under  limitations  which  will  be  referred 
to  later. 

The  higher  forms  of  technical  and  professional  education  are  undertaken  by 
the  University.  Excluding  dentistry,  law,  medicine,  and  surgery,  these  are  civil 
engineering,  mechanical  and  electrical  engineering,  and  mining  engineering. 

The  history  and  details  of  the  various  forms  of  education  will  be  briefly 
referred  to  hereinafter. 

3.  History  of  Technical  Education  under  the  Fuhlic  Instruction  Department. — 
The  committee  of  the  "  Mechanic's  School  of  Arts  "  of  Sydney,  as  far  back  as  1865, 
initiated  a  movement  for  the  establishment  of  technical  classes  in  connection  with 
that  institution,  Mr.  Norman  Selfe  taking  an  active  part  therein. 

The  classes  were  inaugurated  as  follows  : — 

Mechanical  Drawing  ...     3  865         School  of  Design 1870 

Mineralogy  and  Geology     ...     1869         Chemistry...    "^     ...  ".'.     1871 

In  1873,  Mr.  E.  Dowling,  afterwards  Secretary  of  the  "  Board  of  Technical 
Education,"  proposed  the  fou.nding  of  a  "Working  Men's  CoUeo'e,"  and,  in  1878, 
Parliament  granted  £2,000  towards  this  object,  £5,000  having  also  been  contributed 
by  the  members  of  the  School  of  Arts. 

The  present  organisation  really  dates  back  to  1883,  when  a  Technical 
Education  Board  was  appointed,  as  a  result  of  suggestions  made  at  a 
Technological  Conference  held  in  1879  under  the  presidency  of  the  late  Sir  Henrv 
Parkes.  ^ 

Technical  classes,  under  the  auspices  of  the  Board  referred  to  were  held  in 
the  School  of  Arts,in  the  Technical  Institute  of  Sussex-street— a  buildiu"-  rented  for 
the  purpose — and  also  in  the  public  school,  of  Castlerean-li-street  ^ 

— — ^___ I^ 

'  For  example,  at  Sydney,  Bathurst,  Broken  Hill,  Goulbuvn,  Newcastle.  ' 
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In  1884,  itinerant  lecturers  were  despatched  to  give  addresses  in  the  larger 
country  centres  of  population,  on  the  importance  of  Technical  Education,  the  result 
of  which  effort  was  the  estahlishnicnt  of  country  branch  colleges.  Instruction  of  a 
scientific  or  technical  character  was  given  in  several  places  in  the  same  and  following 
year,  viz.,  as  follows  : — 

Newcastle — December,  1884  :   Lecturer  in  Geology  and  Mineralogy  appointed. 
Bathurst — April,   1885:    Lecturer   in   Geology,    Chemistry,   and   Mineralogy 

appointed. 
GoM^5«<m— August,  1885  :  Science  and  Art  Master  appointed. 
West   Jfai^tewcZ— September,   1885 :     Lecturer  in   Model,    Perspective,    and 

Geometrical  Drawing  appointed. 

Technical  Education  was  conducted  imder  the  Board  of  Technical  Education 
until  November,  1889,  which  was  dissolved  by  proclamation ;  the  work  was  then 
carried  on  as  a  branch  of  the  Public  Instruction  Department.  This  important 
change  was  brought  about  by  the  Hon.  J.  H.  Carruthers,  then  Minister  for  Public 
Instruction. 

New  buildings  for  technical  instruction  were  erected  as  mentioned  in  the 
following  schedule,  viz. : — 


Sydney,  8th  Eebruary,    1892 

Maitland,  1st  September,  1890 
Newcastle,  20th  Eebruary,  1095 
Broken  Hill,  1st  March,  1898 


Bathurst, 
Albury^ 
Goulburn, 
Lithgow, 


30th  June,  1898 
—  Jan.,  1899 
8th  March,  1902 
22nd  Nov.,  1902, 


Besides  the  colleges  specially  built  for  technical  instruction,  buildings  are 
rented  at  Granville  and  Petersham,  and  are  provided  free  of  charge  at  Balmain, 
Hillgrove,  and  Maclean. 

Technical  classes  are  given  in  a  number  of  public  schools,  e.g.,  the  public 
schools  at 


Ashfield 

Newtown 

Ryde 

Surry  Hills 

Lindfield 

North  Sydney 

TVaverley 

he  suburbs  of 

Sydney,  and  at 

Arm  1  dale 

Dapto 

Kurri  Kurri 

Seaham 

Albion  Park 

Dubbo 

Minmi 

Singleton 

Blayney 

Grafton 

Morpeth 

Teralba 

Carr's  Creek 

Hinton 

Mount  Kembla 

West  Wallsend 

Clarencetown 

Helensburgh 

Orange 

Wollongong 

Cobar 

Keiraville 

Plattsburg 

W  oonona. 

Corrimal 

Kiama 

Havmond  Terrace 

Had  they  been  constructed  as  in  Europe,  the  public-school  buildings  might 
well  have  been  used  in  the  evenings  for  technical  instruction,  and  many  of  the  newer 
school  buildings  in  the  United  Kingdom  are  so  used.  With  the  very  imperfect 
class-room  arrangement  adopted  it  is  impossible  to  give  efficient  instruction  in  many 
subjects,  and  the  seating  ai'rangements  are  very  inconvenient. 

4.  The  Technical  College  Buildings. — The  Technological  Museum,  and  the 
main  building  of  the  Technical  College  at  Ultimo,  Sydney,  are  buildings  of  fine 
appearance,  and  are  somewhat  expensively  constructed.  They  are,  however,  not 
well-designed  as  regards  their  pxirpose,  and  the  group  of  associated  buildings  have 
been  erected  absolutely  without  regard  to  a  general  plan.  This  is  greatly  to  be 
regretted,  for  the  buildings  are  too  good  to  sacrifice ;  and  owing  to  the  fact  that 
they  have  been  erected  without  regard  to  uniformity,  and  without  any  attempt 
being  made  to  constitute  them  integral  elements  of  a  scheme,  it  is  now  practically 
impossible  to  unite  them  under  any  plan  for  general  improvement.  A  fine  building 
thoroughly  adapted  to  its  purpose  could  have  been  built  for  less  money  than  has 
been  expended. 

•  The  other  colleges  shew  analogous  defects.  These  have  arisen  through  the 
fact  that  those  responsible  for  the  design  of  the  colleges  were  not  technologists 
competently  informed  as  to  their  function.  It 


'  Old  primary  school  premises  only, 
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It  is  important  in  future  that  each  building  for  technical  instruction  should 
conform  to  a  general  plan  of  a  comprehensive  character.  This  should  be  prepared 
initially,  and  whenever  the  permanent  building  cannot  be  erected  from  the  outset, 
the  temporary  structures  should  in  no  way  hamper  the  final  project. 

Anyone  who  understands  how  a  technical  college  should  be  designed  cannot 
help  feeling  profound  regret  at  the  want  of  knowledge  and  foresight  exhibited  in 
our  colleges;  and  their  limitations  should  be  a  sufficient  warning  against  the 
repetition  of  mistakes  of  the  same  kind. 

5.  The  Courses  and  Curricula  of  the  Colleges.— The  calendar  in  which  the 
details  of  the  courses  of  instruction  and  general  regulations,  etc.,  are  indicated  is  an 
octavo  volume  of  about  172  pages  [for  1904]. 

Part  of  the  work  of  the  College  has  been  divided  into  so-called  Departments, 
viz. :— (1)  Mechanical  Engineering  ;  (2)  Electrical  Engineering  ;  (3)  Agriculture  ; 
(4)  Training  in  Sheep  and  Wool ;  (5)  Chemistry  and  Metallurgy ;  (6)  Geology, 
Mineralogy,'  and  Mining ;  (7)  Applied  Physics  ;  (8)  Sanitation  ;  (9)  Architecture ; 
(10)  Art;  (11)  Industrial  and  Decorative  Art;  (12)  Domestic  Economy  and 
Cookery  ;   (13)  Manual  Training. 

Besides  these  it  has  what  are  called  Classes,  viz.  : — (14)  Earriery  ; 
(15)  Metallurgy;  (16)  Assaying;  (17)  Slide  Uule;  (18)  Electrical  Engineering 
(evening);  (19)  Mathematics ;  (20)  Masonry ;  (21)  Bricklaying ;  (22)  Stone  and 
Marble  Carving ;  (23)  Letter-cutting ;  (24)  Carpentry  and  Joinery ;  (25)  Stair- 
casing  and  Hand-railing;  (26)  Advanced  Joinery;  (27)  Turning;  (28)  Carving; 
(29)  Cabinet-making;  (30)  Printing  (composing);  (31)  Printing  (machining); 
(32)  Lithography ;  (33)  Photo-lithography ;  (34)  Dressmaking ;  (35)  Teachers' 
Course  in  Dress-making ;  (36)  Millinery ;  (37)  Penmanship  ;  (38)  Correspondence ; 
(39)  Shorthand ;  (40)  Physiology ;  (41)  Elocution ;  (42)  Coal-mining ;  (43)  Mine- 
surveying  ;  (44)  Wool-classing  (evening) ;  (45)  Mining ;  (46)  Dairy  Science ;  (47) 
Physiography;  (48)  Petrology. 

Some  of  the  "Departments  "  embrace  a  number  of  subjects  or  even  courses. 
These  will  be  sufficiently  illustrated  in  the  programmes  immediately  following,  in 
which  the  figures  represent  hours  per  week.  It  may  be  mentioned  that  the  year  is 
divided  into  three  terms  of  about  fourteen  weeks  each. 


Subjects. 


Years. 


II. 


III. 


Subjects. 


Years. 


II. 


III. 


Mathematics 
Physics 
Chemistry    ... 

Mechanical  Drawing 

Preehand  Drawing... 
Model  Drawing 
Plane  and  Solid  Geometry 
Carpentry    ... 


Agriculture  (Elementary). 
„  (Advanced)     . 


I        IJL 

ill 


Course  in  lEnqineerinc/. 

Applied  Mechanics 
Electrical  Engineering     ... 

Patternmaking      ...  ...         ... 

Mechanical  Workshop     ... 

Metallurgy  or  Sanitary  Engineering 

Ironfoundiug 

Blacksmithing 

Courses  in  Ac/riculture. 
Farriery 
Botany 
Veterinary  Science... 


G 

•i 

3 

5 

... 

,3 

3 

G 

5 

fMG* 
(E4 

2 

-t 

2 

1* 
1^1 


Sheep    and     "Wool     Day    Classesl 
(Special  Course)         j 


Practical  Chemistry 

Theoretical  Chemistry        

Chemistry  (Public  School  Teachers) 

Geology  Lectures 

Practical  Classes 


Coui  se  in  Sheep  and  Wool. 
Wool  Sortinjr 


30     I 


Course  in  Chemistry  and  Metallurgij. 
9     i  f    9     '  I  Organic  Chemistry 

101  I  ^101  :     •••    ' 

1  1     I       . 


2f 


Assaying    .. 
Metallurgy 


Course  in  Oeology,  Mineralo(/y  and  Mining 


in 


1 

(Adv.) 

hi 


Mineralogy  Lectures 

„  Practical  Classes 

Metalliferous  Mininjr 


M  denotes  work  for  Mechanical  Engineering  students. 
E  „       Electrical  ,,  „ 


7  ! 
fEB    , 
(.M4 
(E6 
I  M12' 


CE9 
(  M15 
1 

li 


&,  \{ 


2^- 
6 


1 

ill' 


*  Machine  design. 

»  Denotes  work  for  Evening  Classes. 
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Subjects. 


Meebanical  Drawing 
Applied  Mechanics 
Blacksmi  thing 
Patternmaking 


Electrical  Engineering  Practice    .. 
„  „  Theory      ., 

Arithmetic  and  Mensuration 
Geometry    ... 

Sanitary  Engineering — Course  A. 

n 


Trades  Drawing 
Architectural  Drawing 

Design 
Building  Constrnction 
Architectural  History 
Principles   and  Practice  of  Archi- 
tecture. 
Quantity  Surveying 


Plane  and  Solid  Geometry 

Perspecbive  Drawing 

Model  and  Object  Drawing 
Sciography  ... 
Preehand  Drawing... 

Plant  Drawing 

BI  ack  and  White 

Antique  (Drawing  from)  ... 

Life  Drawing 

Elower  Painting      


House  Painting 
Graining  and  Marbling 
Sign-writing 
Decoration  ... 


Cookery,  Plain 

Advanced 


Lithography  and  Photo-lithography 

Printing  (Composing)        

„         (Machining)       

Dressmaking 
Millinery     ... 


Years. 


I.    !   II. 


III. 


Subjects. 


Courses  in  Mechanical  Engineering. 


10 
1 

8 
4. 


10 
1 

8 
4 


10    I  Boilermaking 
...     I  Pitting  and  Turning 
8     I  Ironfounding 

Slide  Eule 


Course  in  Electrical  Engineering  and  Physics. 


2* 
1* 


Physics  Lectures 
„       Practice 


li 

... 

... 

H 

H 

>>■ 

H 

... 

2 
\2 

[l 
[t' 

4 


Courses  in  Mathematics. 

1  ...     j  Algebra      

1  ...     I  Trigonometry 

Course  in  Sanitation. 

Sanitary  Law,  etc.   (2nd  and  3rd 

terms). 
Inspection  of  Meat  and  Animals 

Plurnbing  ... 

Course  in  Architecture. 

Carpentry  and  Cabinetmaking,  Ad- 
vanced Joinery  (Special  Course) 
Handrailing  and  Staircasing 
Manual  Training  ... 

Wood  and  Chip  Carving  ... 

Wood  Turning 
Bricklaying 

Courses  in  Art. 

China  Painting  &  Glass  Painting 


.. 

(i 

6 

\ 

G 

6 

G 

1 

1 

1 

1 

1 

11- 

2 

i 

{J 


/8 


{% 


(8 


Landscape  Painting 
Animal  Painting  ... 
Still  Life  Painting 
Life  Painting 

Modelling,  Life     

„         Antique 

„         Ornament 

Casting 

Modelling,  Public  School  Teachers 
Casting, 


Course  in  Industrial  and  Decorative  Art. 

Art  Decoration     ... 
Design 

Illumination 


4 
4 

4 
4 

4 

6 

6 

6 

6 

6 

Years. 
II. 


III. 


16 

^2 


G 

6 

4 

4 

4 

4 

n 

f  24 
I    2' 

n- 

Course  in  Domestic  Economy. 

Starching  and  Ironing 
Domestic  Economy 

Special  Courses. 

Art  Needlework   ... 
Book-keeping 

Penmanship 

Shorthand... 
Elocution  ... 
Physiology 


4 

4 


^ 

10 
4 
3 

3i 
10 

4 

2 

•1 

... 

1 
1 

1 
1 

I. 

II. 

III. 

1 

... 

1 

^4 

(4 

[i^ 

(4 


II.  III. 


n 

8' 

6 

.  .  . 

4 

4 

flO 
\    2' 

fio 

\    2' 

4 

i 

... 

\l 

\% 

4 

4 

2 

.  •  • 

4 

4 

10 

10 

{1 

\l 

!J 

\l 

\% 

(4 

U^ 

{^- 

12' 

1 

... 

1 

... 

f4 
U' 


6 

6 

10 

10 

{I 

{% 

10 


1 

2 

... 

W' 

... 

4 

... 

2 

1 

... 

Whatever  may  be  thought  of  the  general  scheme  of  organising  the  various  courses,  it 
is  at  once  obvious  that  they  cover  a  fairly  wide  range.  6. 


•  Honours. 


■  Evening  Classes. 
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6.  Bo  the  Technical  Colleges  fulfil  their  function  ? — It  must  be  confessed 
that  the  reputation  of  the  work  of  the  College  among  practical  men,  however,  is  not 
what  might  have  been  hoped.  There  is  a  wide-spread  conviction  that  competent 
tradesmen  are  becoming  more  and  more  scarce,  and  that  this  is  in  a  large  measure 
due  to  the  defects  of  tlic  provision  made  in  the  State  for  technical  education,  and  to 
the  defects  also  of  the  scheme  of  work  in  the  technical  colleges  themselves.  And 
making  every  allowance  for  prejudice  it  must  be  admitted  that  there  is  some  ground 
for  adverse  criticism.  A  comparison  of  our  technical  colleges  with  the  majority  of 
those  of  Europe  will  satisfy  any  impartial  critic  that  we  have  much  leeway  to  make 
good.  There  is  an  obvious  reason  for  the  limitations  of  the  technical  system,  which 
reason  may  now  be  mentioned. 

The  Department  of  Public  Instruction  as  constituted  up  to  the  present  time 
is  essentially  a  department  of  primary  instruction;  even  the  total  amount  of 
secondary  education  given  under  its  segis  is  practically  negligible  as  regards  this 
aspect  of  the  matter.'  In  its  own  development,  be  it  remembered,  it  had  signally 
failed  in  three  of  the  most  fundamental  elements,  viz.,  (1)  in  its  tradition  as  to  how 
to  train  its  teachers  ;  (2)  in  its  tradition  as  to  how  schools  should  be  built  and 
equipped  ;  and  (3)  in  its  tradition  as  to  what  constituted  a  normal  curriculum.  It 
was  hardly  to  be  expected,  therefore,  that  technical  education,  developed  under  its 
direct  control  and  supervision,  could  be  a  complete  success.  The  "  Superintendent " 
of  its  technical  branch  was  placed  under  the  direct  control  of  a  chief  inspector,  whose 
experience  and  life-work  were  limited  to  the  primary  system  itself !  A  system  of 
technical  education  could  no  more  thrive  under  such  conditions  than  could  a 
university.  Such  an  administrative  scheme  Avas  essentially  defective,  and  it  is 
necessary  therefore  that  advanced  forms  of  education,  such  as  technical,  university, 
etc.,  be  removed  absolutely  from  the  control  of  those  whose  expert  knowledge  and 
authority  must  necessarily  be  restricted  to  matters  concerning  primary  education. 
The  administration  of  technical  education  should  have  been  independent  of  the 
department  of  primary  education,  even  had  that  department  been  develojDcd  on  ideal 
lines,  and  been  free  from  the  grave  shortcomings  which  have  already  been  pointed 
out.     With  such  shortcomings  it  is  the  more  necessary. 

Under  the  administrative  scheme  which  has  been  in  force,  the  heads  of  the 
technical  system  could  not  effectively  rejoresent  their  views  to  the  Minister,  nor  even 
to  the  Under  Secretary ;  their  opinions  had  to  filter  through  both  the  Chief  Inspector 
and  Under  Secretary  before  they  could  reach  the  Minister.  Thus  the  dominating 
influence  was  that  of  the  primary  schoolmaster,  so  that  the  technologist  had  to  be 
governed  by  him  !  The  situation  is,  of  course,  an  anomalous  one,  and  its  incongruity 
has  had  much  to  do  with  the  limited  efficiency  of  the  system  of  technical  education 
as  it  stands  at  present. 

It  may  be  pointed  out  also  that  so  slight  has  been  the  appreciation  of  the 
pressing  importance  of  technical  education  itself,  that  the  vote  for  it  is,  as  pointed 
out  [II,  sec.  1,  p.  14  hereinbefore],  only  -^^  of  that  for  primary  education  !  This  is 
the  condition  of  things  to  which  the  unique  method  of  placing  technical  education 
under  the  segis  of  primary  instruction  has  led.  Eor  the  technical  system  to  fulfil 
its  proper  function,  therefore,  the  old  condition  of  things  needsto  be  abolished,  and 
in  future  it  will  be  necessary  to  place  the  Director  General  of  Technical  Education^ 
directly  under  the  Minister.^ 

7.  Technical  Education  under  the  Department  of  Mines  and  Agriculture. 

Valuable  instruction  in  agriculture,  arboriculture,  fruit  culture,  viticulture,  o-eneral 
farming,  and  dairying,  etc.,  is  given  in  several  centres,  the  chief  one  beino-,  however, 
the  Hawkesbury  Agricultural  College,  at  Richmond.  The  foUowino-  list '"•ives  the 
order  of  the  opening  of  the  several  establishments  : —  ^  ^ 

Agricultural  College  and  Farms. 

Hawkesbury   Agricultural  College,  and  Associated 

Experimental  Farms  ...  opened  10th  March,  1891 

Wollongbar  Experimental  Farm  ...opened  18'J2 

Wagga  Waj;ga  Experimental  Farm     ...      ,,       1893 

Pcra  Bore  Farm „       189!: 

Bathurst  Experimental  Farm  ...  opened  Sept.,  1895 


Berry  Dairy  Stud  Farm  opened  1 898 

H.nvlongViticultural  Station „       1900 

Moree  Irrigation  Farm ^       1900 

Belindigarbar  Experimental  Farm       ...      ",       1901 
Glen  Inncs  Experimental  Farm  ...      „      1902 

Cowra  Experimental  Farm       ...  ,',      "       1903 


Two  of  these  farms  are  of  eonsiderablo  size,  for  example,  the  Hawkesbury 
and  Wagga  Wagga  Earms  are  each  3,500  acres  in  extent.  8 


'  This  is'the  proper  title  for  the  officer  directing  technical  education 


^  The  organisation  and  development  of  primary  education  is  a  auffi(<ipn+l<-  1  i        ,  ■ 

whore  reform  has  to  take  place,  without  saddling  the  department  with  work  of  a  tecSa^"  h  "■  -^  ™  ^^^'^^^'  ^^^'^'^'^^ 
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8.  The  Courses  in  the  Sawlceshury  Agricultural  College. — The  primary 
object  of  the  Hawkesbury  College  and  Experimental  Parm  was  to  teach  the  science 
of  agriculture  and  the  associated  sciences,  with  the  object  of  qualifying  the  students 
tor  the  profitable  management  of  farms,  dairies,  orchards,  or  vineyards,  either  as 
proprietors  or  managers. 

The  course  is  two  years,  and  the  subjects  studied  are  : — 


Programme  of  the  Hawkesbury  Agricultural  College. 


Practical  asfricultiire  ...  ...     Both  Years. 

Principles  of  Agriculture      „ 

Practical  Chemistry 

Theoretical  Chemistry  

Botany 

Arithmetic      1st  Year. 

English 
Surveying 


Entiimology 

Veterinary  Science  and  Practice 

Book-ket'i)ing  ... 

Mechanics 

Heat 

Bacteriology    ... 
Meteorology    ,.. 


2nd  Year. 


The  syllabus  of  instruction  covers  the  following  subjects,  viz. : — 

General  Agriculture,  including  also  carpentry  and  blacksmith's  work ;  erection 

of  farm  buildings,  etc. 
Fruit  Culture,  including  conservation  of  fruits. 

Viticulture,  which  does  not  however  include  oenology  (wine  production). 
Seed  Exmnlnation,  and  methods  of  sowing. 
Experimental  Crops,  illustrating  effect  of  "fertilisers. 
Animal  Breed'mg,  etc.,  viz.,  management  and  breeding  of  horses,  cattle,  sheep, 

Angora  goats,  pigs,  poultry,  ostriches,  etc. 
Agriculture,  physiology,  characteristics,  and  management  of  bees. 
Dairying,  including  instruction  of  dairies,  treatment  of  milk,  manufacture  of 

butter,  cheese,  etc. 

Students  makes  excursions  to  various  kinds  of  farms,  to  orchards,  shows,  etc., 
and  do  practical  work  on  the  farm. 

A  special  course  in  dah^ying  of  six  month's  duration  is  given. 

The  practical  work  consists  of  farm  dairy  work,  butter  and  cheese  making, 
the  general  management  of  machinery  and  agricultural  appliances ;  book-keeping 
and  accountancy  relating  to  dairy-farms,  creameries,  co-operative  societies,  etc. ; 
veterinary  Avork ;  laboratory  work  in  agricultural  chemistry ;  microscopic  demon- 
strations  in  bacteriology  ;  agricultural  engineering  and  surveying  ;  practical 
agricultural  botany ;  practical  exercises  in  connection  with  vegetable  pathology ; 
agricultural  entomology ;  aboriculture  ;  meteorology. 

9.  The  true  Significance  of  the  Course. — The  above  course  is  a  comprehensive 
one,  but  it  is  actually  less  thorough  than  would  at  first  appear,  owing  to  the 
insufiieient  preparation  of  many  of  the  students,  who  have,  in  some  cases,  to  be 
taught  even  elementary  arithmetic  !  It  is  clearly  important,  in  endeavouring  to 
interpret  any  syllabus,  to  remember  that  its  significance  is  limited  by  the  actual  state 
of  preparation  of  the  student  on  entrance  thereupon.  Eor  the  syllabus  above  given 
to  be  really  v/hat  it  professes,  it  is  essential  that  the  student's  preparation  should 
have  included  arithmetic,  algebra  up  to  quadratic  equations,  elementary  trigonometry, 
elementary  physics,  elementary  chemistry,  elementary  botany,  elementary  zoology, 
and  that  he  should  have  had  some  manual  training.  Then  a  two-year  course  might 
cover  the  ground  indicated  with  reasonable  thoroughness.  The  full  benefit  of  the 
course  and.  its  normal  character  will  be  more  fully  disclosed  when  the  entrance 
conditions  are  what  they  ought  to  be,  that  is  to  say,  when  the  primary  school  system 
of  the  State  shall  have  been  put  on  a  better  footing.  The  value  of  the  work  at  the 
Hawkesbury  College  will  be  greatly  enhanced  in  the  future. 

10.  Other  Courses  in  Agriculture,  etc. — The  Wagga  Farm  has  (1)  an 
agricultural  and  (2)  a  fruit-culture  section.  These  deal  with  :  (1)  soil,  methods  of 
cultivation,  drainage,  agricultural  implements,  harvesting,  preparation  for  market, 
use  of  natural  and  artificial  manures,  conservation  of  fodders,  ensilage,  storage  of 
root-crops  and  of  grain,  the  management  of  horses,  cattle,  sheep,  pigs,  poultry,  etc., 
and  elementary  carpentry  and  blacksmithing,  erection  of  farm-buildings,  repairs  to 
implements,  harness,  fences,  buildings,  etc. ;  and  (2)  soil  and  its  preparation  for 
various  fruit-trees,  cultivation,  manuring,  priming,  harvesting,  packing,  preservation 

by 
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by  drying,  canning,  pulping,  jam-making,  etc.,  grape-culture  for  various  purposes. 
The  farm  has  about  1,200  acres  for  various  crops,  e.g.,  good  milling,  drought-proof 
and  rust-proof  wheats,  etc. ;  100  acres  for  fruit-culture,  including  olive  growing,  the 
remainder  of  the  farm  being  used  for  grazing. 

At  the  Berry  Stud  Farm  dairying  is  taught,  also  the  breeding  and  management 
of  pure-bred  dairy  cattle. 

There  are  also  special  lecture-courses  given  of  a  restricted  character  on  several 
subjects. 

The  above  will  give  a  sufficient  indication  of  the  kind  of  provision  made  for 
as^ricultural  instruction  in  the  State.  [For  a  more  complete  account  see  Chapter 
XLIX,  pp.  687-710,  by  Mr.  J.  W.  Turner.] 

It  will  be  seen  hereinafter  that  the  scheme  of  agricultural  education  in  Xew 
South  Wales  has  neither  the  range,  A^ariety,  nor  thoroughness  of  that  in  Europe  ;  of 
the  great  utility,  however,  of  what  does  exist,  there  can  be  no  question. 

11.  Engineering  Courses  in  the  Xfniversity  of  Sydney. — The  engineering 
courses  in  the  University  of  Sydney  are :  (1)  Civil  Engineering ;  (2)  Mining  and 
Metallurgy ;  and  (3)  Mechanical  and  Electrical  Engineering.  They  are  set  courses  of 
three,  four,  and  four  years  respectively,  with  practically  no  options,  or  opportunities  of 
specialising  within  the  range  of  each.  For  example,  a  civil  engineer  cannot  specialise 
in  architecture,  though  he  includes  that  subject  in  his  course  of  studies  ;  nor  is  there 
a  course  in  architecture  itself.  One  Avho  desires  to  be  a  mining  engineer  is  compelled 
to  be  also  a  metallurgist,  in  fact  there  is  more  insistence  on  metallurgy  than  on 
mining  engineering ;  and  mechanical  and  electrical  engineering  must  be  taken 
together,  though  each  branch  in  itself  is  large  enough  for  specialisation.  This  policy 
of  narrowly  determining  what  shall  be  the  line  of  work  taken  up  by  a  student  is  not 
in  the  interests  of  thorough  education.  It  Avould  be  much  better  were  a  larger 
number  of  options  provided  for,  that  is  to  say  better  results  would  be  reached 
were  our  system  modified  as  in  America,  to  more  closely  conform  to  the  ideal  of 
"  akademische  Freiheit." 

It  may  be  mentioned  that  there  are  no  complete  courses  in  chemical  techno- 
logy or  applied  chemistry,  chemical  engineering,  or  electro-chemistry,  nor  are  there 
any  in  agricultural  chemistry,  agricultural  engineering,  marine  engineering,  agri- 
culture, forestry,  or  commerce. 

While  the  University  has  made  provision  for  professional  teaching  in  eno"i- 
neering— a  branch  of  higher  technical  instruction — it  has  not  yet  outlined  a  policy 
for  general  higher  technical  education.  Moreover,  at  the  present  time  the  University 
admits  no  one  to  the  regular  course  of  studies — i.e.,  for  graduation — tcho  has  not 
matriculated  in  Latin.  In  this  respect  it  maintains  an  attitude  front  which  practi- 
cally all  the  Universities  in  the  world  have  departed.  German  and  French,  or 
Italian,  languages  are  more  valuable  for  engineering,  and  for  technology  o-enerally, 
than  Latin  or  G-reek,  and  there  is  not  time  to  read  all.^ 

In  the  scheme  of  staffing  there  is  only  one  professor  of  mathematies,  pure 
and  applied,  one  professor  of  physics,  one  of  chemistry,  one  of  geology,  one  of  b'ioloo-y 
— which  includes  botany  and  zoology,  ore  of  engineering.  Such  ^'professors"  de- 
vote the  whole  of  their  time  to  their  professional  duties. 

Besides  these  there  are  "Independent  Lecturers"  for  various  subjects  in- 
cluded in  chemistry,  biology,  engineering,  etc.  These  are  in  reality  professors  of 
tlieir  various  special  subjects,  and  in  most  parts  of  the  world  are  so  called.     Both 

are  responsible  directly  to  the  supreme  authority  of  the  University the  Senate for 

their  teaching  and  conduct,  etc.     In  addition  to  these  officers,  there  are  assistant 
lecturers,  demonstrators,  instructors,  etc. 

If  the  University  is  to  provide  a  more  extended  opportunity  for  obtainino- 
higher  technical  education  it  will  be  necessary  to  greatly  increase  the  staff  and  to 
obtain  the  best  results  it  will  be  also  necessary  to  place  the  independent  lecturers  in 
a  more  assured  position,  and  perhaps  also  confer  a  different  title  so  as  to  secure  the 
highest  type  of  teaching.'^  Every  higher  instructor  on  the  University  staff  must 
have  a  secured  position  if  he  is  to  devote  himself  to  becomin"-  a  proficient  of  the 
highest  order  in  his  special  subject.^  o        i  ^^ 

1  This  question  is  discussed  in  relation  to  Secondary  Education  in  Cliau   111     o         TTo  To     

Commissioners  mainly  on  Secondary  Education,  1904.     The  conclusions  are  embodied  in  tc    10    ^^^n   ~     '  '^''P'"'*  °*  *''® 

=  Every  "  independent  lecturer  "  should  feel  justified  in  devotinc  himself  tn  hio  „,,„  ■  i      V?'  '^      -^ 
position  must  be  assured  for  life,  as  is  the  case  with  the  "  professors  "    I,    F„rl     I^  °''i'  ^i?^^''\-     But  to  do  this  his 
tageous  for  the  whole  professional  staff.  '  ^"rope  the  situation  is  much  more  adv.in- 

^'"  f  It  is  not  proposed  t^o  dfsoijss  the  scheme  of  the  State  University  here,  however 
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12.   The  Curricula  in  Eiujlneering. — Tho  curricula  in  llie  several  branches  of 
Engineering  have  already  bren  referred  to ;  they  are  as  given  hereunder  : — 

Programmes  in  Engineering,  Sir  P.  N.  Russell  School,  University  of  Sydney. 


Civil  Engineering. 


Subject. 


Year  (Total  Hours). 


II.        III. 


Mining  and  Metallurgy. 


Year  (Total  Hours). 


II.       in.        IV 


Mechanical  and  Electrical 
Engineering. 


Y''ear  (Total  Hours). 


I. 


II. 


III.      IV. 


Mathematics     ... 

Descriptive  G-eometry... 

Applied  Mechanics 

chemistry  (Inorganic) 

Quantitative  Analysis ... 

Physics  ... 

Engineering  Drawing  and  Design     ... 

Mechanical  Engineering         

Surveying 

Civil  Engineering 

Architecture  &  Building  Construction 

Geology 

Mineralogy 

Practical  Metallurgy  and  Assajing  ... 

Electrical  Engineering 

Mining  ... 

Metallurgy 

Mining  and  Metallurgical  Design     ... 

Mechanical  Workshop  Practice 

Electrical  Engineering  Laboratory    . . 

Mechanical  and  Electrical  Design     . . 


190 
70 
60 

280 

130 
180 


150 

190 
70 
GO 

* 

280 

180 

136 

180 

270 

ISO 

150 

40 

30 

20 

300 

40 

100 

... 

3:H0 
120 
170 
100 

20 

100 


210 
80 
60 
90 
20 
SO 
80 

100 
80 


190 
70 
60 

280 

130 
180 


720 

100 

CO 

140 


150 


180 

180 

150 

40 

20 


270 


40 


60 

100 
220 

60 


170 


40 


80 


330 
270 


In  the  above  curricula  the  remarkable  feature  is  the  prominence  given  to 
chemistry  in  the  three  engineering  courses. 

13.   General  Remarks. — No  reference  has  so  far  been  made  to  commercial 
schools :   those  which  exist  are  in  private  hands,  and  teach  commercial  subjects 
rather  than  give  an  organised  course  in  commerce.     The  Boys  High  School  of  the 
Department   of  Public   Instruction   bears   the   legend   over   the   entrance   "Boys 
Commercial  High  School,"  but  it  is  not  a  commercial  school  in  the  European  sense. 
Briefly  summing  up  the  whole  matter,  it  may  be  said  that : — 
(a)  Higher  technical  education  is  greatly  limited  by  the  indifferent  state  of 
preparation  of  students  on  entrance,  this  in  its  turn  being  the  result  of  the 
defect  in  our  scheme  of  primary  and  secondary  education. 
(6)  The  forms  of  higher  technical  education  are  unduly  restricted,  there  being 
too  few  options  in  the  courses  available. 

(c)  The  numerical  force  of  the  teaching  staff  of  the  University  on  the  techno- 

logical and  professional  side  is  inadequate. 

(d)  The  equipments  for  technological  instruction  are  not  yet  adequate. 

Technical  education  as  organised  under  the  technical  college  scheme,  labours 
under  several  disabilities,  viz  :— 

{e)  Limited  appropriation,  viz.,  3-8  of  what  is  expended  on  primary  education, 
a  sum  which  from  any  point  of  view  is  quite  inadequate. 

(/)  Subjection  to  the  influence  and  control  of  a  department  of  primary 
education. 

(g)  The  failure  to  supply  a  suitable  primary  education  as  a  normal  preparation, 
the  lacking  elements  being  specially  physical  science,  manual  training,  and 
the  development  of  tlie  mental  and  physical  self-activity  of  the  pupil. 

(h)  Technical  education  is  also  very  seriously  hampered  by  the  circumlocution 
of  the  administrative  scheme.  This  evil  Avill  continue,  and  the  expenditure 
for  technical  education  will  fail  to  produce  its  normal  results  until  it  is 
assured  that  the  officer  directing  it  and  its  whole  administration  shall  bo 
directly  under  the  Minister. 


3— A 
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vn. 

HIGHER   AGRICULTURAL   EDUCATION. 

[d.  H.  KNIBBSJ 


1.  Introductory.  7.  Normal  Qualifications  of  a  University  Professor 
'2.  Importance    of    proj)er]y    qualified   Agricultural                             of  Agriculture. 

Instructors.  8.  The  Secret  of  recent  Agricultural  Progress. 

.S.  The  various  Forms  of  Agricultural  Education.  9.  Effect    of    the   Absence   of    Higher  Agricultural 

4.  Highest  Forms  of  Agricultural   Education— En-  Education. 

trance  Conditions.  10.  The   High   Efficiency   of   European  Agricultural 

5.  Courses  in  Higher  Agriculture.  Schools. 

6.  Kange  of  Higher  Instruction  in  Agriculture.  11.  Conclusion  regarding  Higher  Agricultural  Educa- 

tion. 


1.  Inirodtictorij. — In  its  Avidest  sense,  agricultural  education  may  be  regarded 
as  including  all  theoretical  and  practical  instruction  relating  to  general  agriculture^ 
arboriculture,  Iiorticulture,  viticulture,  forestry',  general  farming,  the  growing  special 
crops,  kitchen-gardening,  the  formation  of  meadows  and  pastures,  dairying,  the 
rearing  of  horses,  cattle,  sheep,  poultry,  etc.,  in  connection  with  farming  pursuits ; 
in  fact,  every  form  of  occupation  of  the  soil  for  production  of  crops,  fruit, 
flowers,  or  the  raising  of  animals.  It  embraces,  therefore,  instruction  concerning 
the  operations  subsidiary  to  these  several  things  ;  concerning  the  machinery  required ; 
concerning  the  buildings  necessary  for  harvesting,  preparing,  storing  and 
handling  of  crops  of  various  kinds  ;  concerning  drainage  and  irrigation  ;  and,  further, 
concerning  the  scientific  principles  and  facts  underlying  the  whole  range  of  the 
subject. 

Eorestry  is  often  considered  to  include  pisciculture,  and  the  general  manage- 
ment of  streams  of  water,  lakes,  etc.^ 

A  complete  system  of  agricultural  education  must,  consequently,  meet  the 
needs  of  the  following,  viz.  : — 

(1)  Instructors  of  the  highest  grade. 

(2)  Proprietors  and  managers  of  large  landed  estates  ;  others  who  desire  a  high 
form  of  agricultural  instruction— such  as  professional  agriculturists, 
farmers  and  dairymen,  professional  foresters,  agricultural  engineers,  etc. ; 
and  instructors  for  lower  grades  of  agricultural  teachin"-. 

(3)  Proprietors  and  managers  of  landed  estates  of  moderate  size,  lower  grade 

foresters,  farmers,  dairymen,  etc. ;  and  instructors  of  the  lowest  grade  of 
professional  instruction  in  agriculture. 

(4)  Proprietors,  managers,  and  workmen  of  small  landed  estates,  or  those  who 
intend  to  become  such  ;  teachers  who  desire  to  so  orientate  nature-study -in 
the  primary  school,  as  to  give  some  elementary  notion  of  agriculture. 

(5)  Children  in  elementary  or  primary  schools,  in  cases  where  it  is  desired  to 
create  a  taste  for  agriculture,  and  to  confer  some  elementary  knowledo-e  of 
natural  science  as  applied  therein.  ° 

There 


Thus,  a  forestry  department  may  be  known  as  "  eaux  et  forgts. 
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There  must,  therefore,  in  a  complete  scheme,  be  teaching  from  the  highest 
grade  of  University  instruction  in  the  subject\  down  to  the  most  elementary  form 
of  instruction  ^vhich  can  be  found  in  the  nature-study  teaching  of  an  elementary 
school ;  and  throughout  the  whole  range  the  instructors  ought  to  be  thoroughly 
trained  for  each  grade  of  teaching,  if  success  is  to  be  assured. 

_  2.  Importance  of  ■pro'perly  qualified  AgricuUural  Instructors. — To  understand 
what  is  hereinafter  outlined,  it  is  well  to  bear  in  mind  that  throughout  Europe  greah 
importance  is  attached  to  the  thorough  qualification  of  instructors.  All  forms  of 
technical  education  may  fall  into  disrepute,  and  disappoint  everyone,  not  because 
they  are  faulty  in  principle,  but  because  the  instruction  is  given  by  unqualified 
persons.  _  It  is  well,  therefore,  to  select  the  best  teachers  possible,  and  to  remember 
that  until  the  qualifications  of  the  teaching  staff  are  high  \vc  cannot  expect 
normal  results.  A  professor  of  agriculture  in  a  University  should  have  passed 
through  such  a  course,  for  example,  as  is  given  in  the  "  Institut  National 
Agronomique''  of  France,  or  any  other  of  similar  completeness  [Chaps.  XLIV, 
XLV,  pp.  580-646],  and  should  have  been  an  eminent  original  contributor  to 
agricultural  science.     This  is  a  point  which  will  be  again  referred  to. 

A  general  instructor  or  Director'^  of  a  Secondary  School  of  Agriculture  should 
have  passed  through  a  similarly  complete  course,  and  should  possess  in  addition  a 
thoroughly  ^rac^ica^  knowledge  of  agriculture.  His  theoretical  qualifications  would 
of  course  be  of  a  lower  order  than  the  former.'' 

For  the  other  grades  of  instructors  it  is  merely  necessary  that  the  underlying 
-  scientific  knowledge,  and  the  practical  knowledge  of  the  subject,  should,  in   eacli 
instance,  be  of  a  distinctly  higher  grade  than  that  possessed  by  the  pupils  to  be 
instructed. 

A  good  system  of  agricultural  education,  capable  of  achieving  such  results  as 

,  have  been  obtained  in  Continental  Europe,  cannot  be  built  up  from  the  primary 

'.  school ;    it  must  be  dominated  by  the  higher  results  which  are   to  be  found   in 

instruction  of  the  University  type.     The  matter  is  of  such  vital  importance  as  to 

demand  careful  consideration  and  some  completeness  of  statement. 

The  present  remarkably  fine  educational  organisation  of  Prussia  had  its  origin 
in  the  attempt  of  Frederick  William  III  to  retrieve  the  crushing  disasters  which 
Napoleon  I  inflicted  upon  that  country  in  1806 :  fi7^st,  by  founding  a  great  University ; 
secondly,  by  developing  the  higher  grade  schools  ;  thirdly,  by  organising  elementary 
education.  The  order  of  impo^Hance  loas  that  just  indicated,  and  not  vice  versa. 
And  the  great  improvement  in  agriculture  in  Germany,  by  which,  for  example,  the 
yield  of  beet  sugar  was  raised  from  5'72  to  13-00  per  cent.,  came  about  through  the 
domination  of  the  lower  forms  of  instruction  by  the  influence,  the  spirit,  and 
traditions  derived  from  the  higher  forms.  The  fact  that  in  a  democracy  it  is  less 
easy  to  repeat  this  method  of  Frederick  William's  is  a  strong  reason  why  our  public 
men  should  give  the  matter  their  most  serious  attention. 

This  principle  enunciated  is  quite  general  and  is  the  secret  of  success.  We 
shall  do  well  to  see  that  all  instructors  appointed  in  this  branch,  and,  indeed,  in  all 
branches  of  technical  education,  are  of  sufiiciently  high  calibre  for  each  grade  of 
instruction,  and  that  each  has  been  infected,  so  to  speak,  with  the  instincts  and 
traditions  of  the  superior  grade,  so  that  from  the  highest  to  the  lowest  branch  of 
instruction  and  practice,  the  scientific  method  and  attitude  shall  be  the  dominant 
ones.  The  paramount  influence  of  the  Continental  type  of  University,  with  its 
"  AkademAs'Iie  Freiheit"  (academic  freedom)  and  passion  for  research,  is  the  secret 
of  the  very  high  character  of  teaching  in  Europe,  and  of  the  satisfactory  moulding 


of  American  teaching.* 


The 


1  Post-graduate  courses  in  English  and  Colonial  Universities. 

'  Principal,  or  headmaster.     Director  seems  to  be  a  far  more  appropriate  term. 

'  What  is  needed  in  this  State  is  that  recognition  of  the  paramount  importance  of  theoretical  training  and  of 
high  scientific  qualification  which  is  chararteristic  in  Continental  Europe,  and  is  rapidly  becoming  the  governing  principle 
in  American  education. 

*  The  American  does  not  hesitate  to  appoint  professors  from  Europe.  That  the  best  policy  is  to  appoint  the  ablest 
men  is  -well  recognised  in  that  progressive  country.  A  great  many  Americans  qualify  by  study  in  Europe,  which  i,^ 
excellent. . 
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The  home  of  the  highest  form  of  agricultural  education  should  be  an 
agricultural  university,  or  a  properly  constituted  scientific  and  practical  course  in  a 
general  university.  Tliis  would  provide  for  a  corps  of  properly  educated  secondary 
teachers.  The  secondary  schools  of  agriculture,  besides  turning  out  practical 
agriculturists,  would  provide  Avell-trained  instructors  for  lower  schools. 

The  experience  of  the  United  States  of  America  and  of  Continental  Europe 
confirms  this  view,  and  the  decay  of  agricultural  industry  in  Great  Britain  is  a 
warning  that  British  neglect  of  agricultural  education  is  fraught  with  serious 
consequences. 

The  remarkable  agricultural  progress  of  Belgium,  Denmark,  and  Holland, 
since  the  adoption  of  the  scientific  method  of  instruction,  is  proof  that  the  apparently 
enormous  expense  of  a  good  system  of  agricultural  education  is,  after  all,  the  only 
sound  economy.  This  needs  much  clearer  and  more  general  recognition.  One  has 
only  to  form  an  estimate  of  the  value  of  an  improved  yield  to  see  that  the  cost  of 
agricultural  education  is  quite  eclipsed  by  the  value  of  the  productive  increase 
following  as  a  consequence.^ 

The  recognition  of  the  vital  importance  to  industry  of  the  highest  forms  of 
education,  and  of  the  peremptoi^y  necessity  of  so  organising  education  that  the  higher 
forms  shall  have  a  dominating  influence  over  the  lower,  is  universal  through  the 
United  States  of  America,  and  through  the  important  countries  of  Europe.  This 
recognition  is  the  key  to  the  whole  situation  :  it  is  unquestionably  the  condition  of 
industrial  success,  so  far  as  education  can  afi'ect  the  matter  ;  and  the  general  result 
of  a  review  of  the  whole  organisation  of  agricultural  education  in  every  country 
which  has  achieved  conspicuous  agricultural  success  is,  that  the  principles  just 
outlined  must  be  followed  also  in  this  State  if  we  too  are  to  command  success. 


3.  The  Various  Forms  of  Agricultural  Education. — Neglecting  forestry, 
which  will  be  dealt  with  by  itself,  the  forms  of  agricultural  education  to  be  found 
in  various  countries  are  numerous.     They  may  be  outlined  as  follows  : — 

(1)  Instruction  in  Agricultural^  Universities  or  High  Schools;  in  Agronomical 

Institutes,  etc. 

(2)  Or  in  Universities  with  a  completely  organised  scheme  of  Agricultural 
Instruction,  and  with  the  equipments  and  other  means  for  aflFording  the 
necessary  practical  forms  of  instruction  in  addition  to  the  theoretical. 

(3)  Special  advanced  Lecture  Courses  for  persons  possessing  a  high  scientific 
training,  suitable  for  proprietors,  managers,  and  farmers  of  very  large 
estates. 

(4)  Secondary  Agricultural  Schools,  Avith  well-organised  courses  of  theoretical 
and  practical  instruction. 

(5)  Special  lectures  for  persons  qualified  to  receive  instruction  of  the  secondary 
grade. 

(6)  Farming  Schools,  Schools  for  Dairying,  etc. 

(7)  Agricultural    Schools,    held   for    part   of    vear   only     (e  a      Aa-rieultural 

Winter  Schools,  Travelling  Schools,  etc.).  '  gii^uiturdi 

(8)  Lower  Agricultural  Schools. 

(9)  General  Rural  Improvement  Schools. 

(10)  Courses  of  lectures  in  Elementary  Agriculture  {i.e.,  of  lower  grade  than 
secondary  education  in  the  subject). 

(11) 


'  For  example,  there  are  1,561,000  acres  of  wheat   vieldina  .nVinnt  07  qq^  Ann  i,     u  i  i      , 

roughly,  say,  at  3s.  per  bushel.  An  norease  of  only  W  per  cent  woullIdrt»  f  ^  'V^^"!!^*'  ^''^'  £3,974,840- 
farming\vould  tend'to  increase  the  area  put  under  cult  vaMonhcnoth^aXnt  would  -f""  *^^^;°°°  '' t^  ^"^^^l"' 
real  advantage  accruing  from  better  agricultural  education.  ^^^  °°*  represent  anything  like  the 

»  "  Agricultural"  may  here  be  „nclerstoocl  to  include  horticulture,  etc.,  and  aUo  in  the  subsequent  references. 
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(11)  Instruction  in  Elementary  Agriculture  in  Primary,  or  Elementary  Schools, 
by  means  of  school  gardens,  etc. 

(12)  Scientific  instruction  (in  any  schools),  so  orientnted  as  to  disclose  the 
relations  of  science  to  agriculture. 

Agriculture,  as  above  referred  to,  must  be  understood  in  the  extensive  sense 
previously  indicated.  The  above  forms  exist  for  most  countrie?  of  Europe,  and  are 
to  be  found  widely  distributed  through  America. 

4.  Highest  Forms  of  AgricuUtwal  Education— Entrance  Conditions.— The 
highest  forms  of  agricultural  education  are  to  be  found  in  universities  and  in 
special  agricultural  high  schools  and  institutes.  In  order  to  give  some  idea  of  the 
very  advanced  character  of  the  instruction  provided,  particularly  in  Europe,  time- 
tables and  even  detailed  programmes  have  been  given.  Attention  is  drawn  to  the 
high  conditions  of  entrance — for  example,  the  passing  in  Germany  of  the 
Abiturium,  i.e.,  the  leaving  examination  of  the  secondary  school,  a  very  much  more 
difficult  and  thorough  examination  than  tlie  matriculation  of  an  English  or  colonial 
university— or  the  passing  of  such  an  examination  as  that  required  to  enter  the 
Institut  JSational  Agronomique,  of  Erance,  which  includes  arithmetic,  algebra, 
geometry,  trigonometry,  descriptive  geometry,  mechanics,  cosmography,  physics, 
including  heat,  acoustics,  optics,  electricity  and  magnetism,  chemistry,  zoology, 
botany,  geology,  physical  and  economic  geography,  and  a  foreign  language.  [See 
Chap.  XLIV,  sec.  2,  pp.  580-585.]  A  reference  to  Chap.  XLIV  will  disclose  the 
fact  that  the  student  entering  the  institution  referred  to  has  had  a  preliminary 
education  on  a  sufficiently  broad  scientific  basis  to  ensure  his  thoroughly  profiting 
by  the  course  of  study  undertaken  therein.  One  cannot  insist  too  strongly  on  the 
very  marked  difference  in  the  state  of  preparation  for  advanced  courses  in  England 
and  in  the  English  colonies,  and  the  state  of  preparation  in  Europe,  and  it  is  well 
to  bear  in  mind  also  that  this  high  degree  of  preliminary  education  required  on  the 
continent  is  supposed  to  be  reached  at  the  age  of  20  years. 

The  breadth  and  thoroughness  of  the  science  teaching  is  the  secret  of  the 
excellence  of  European  teaching  in  technical  subjects.  The  scientific  spirit  is 
manifested  in  the  avocations  of  the  people  in  a  way  that  has  not  yet  characterised 
our  community.  The  results  of  scientific  research  are  applied  industrially,  and  they 
raise  the  plane  of  special  education.  It  is  necessary  to  recognise  these  facts  in  order 
to  clearly  understand  the  exact  nature  of  the  highest  type  of  course  in  Europe,  and 
its  practical  effect. 

The  thorough  courses  in  agriculture  which  are  available  for  European  youths, 
are  set  forth  in  various  chapters,  enumerated  below.  Chapters  XLIV  and  XLV 
[pp.  580-615]  give  the  details  of  the  magnificent  courses  of  the  Institut  National 
Agronomique  of  France,  in  the  fundamental  sciences  underlying  agriculture,  and  in 
agronomy.  The  courses  are  given  by  very  able  instructors,  some  being  brilliant 
contributors  to  original  research,  and  all  having  made  and  published  original 
investigations.     This  matter  will  be  more  fully  referred  to  later. 

Although  the  entrance  conditions  for  higher  agriculture  are  on  a  much 
more  advanced  plane  in  continental  Europe  than  in  the  United  Kingdom,  in 
America  they  are  much  the  same  as  for  other  University  courses  there.  The 
"  glory  of  foreign  Universities,"  which,  according  to  Professor  Pearson,  the  scientific 
men  of  the  United  Kingdom  are  everywhere  recognising,  is  due  to  this  fact  of 
higher  preparation.  In  Europe  the  attainments  on  entering  the  University  shew 
greater  maturity  of  mind,  and  more  thorough  preliminary  training,  and  the  high 
character  of  the  European  courses  in  agriculture  as  compared  with  others  is  no 
exception.  The  results  achieved  are  due  to  the  same  fact,  viz.,  that  the  student  on 
entering  a  High  School  of  Agriculture  in  continental  Europe,  has  already  been 
familiarised  with  the  fundamental  elements  of  mathematics  and  the  natural  sciences. 
He  is  working  on  a  much  higher  plane  than  the  matriculant  of  our  own  State 
University!     There  is  no  short  road  for  the  attainment  of  equal  results  \ 

5. 

'  Touching  the  grade  of  work  of  European  High  Schools  and  Universities,  it  is  very  desirable  that  the  defects  of  our 
own  system  should  not  be  sheltered  under  an  afiPectation  that  the  methods  of  foreign  Universities  are  inconsistent  with  our 
national  charactBristice.  The  main  thing  is  to  raise  the  pls.ne  of  pur  educational  work ,,  ?\se  f;o  upe  the  wqrda  of  Mr.  Swan, 
already  quoted,  we  must  submit  tp  ng,tionaI  decay. 
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5.   Courses  in   Righer  Agriculture .—"^^xq    higher    forms    of    agricultural 
education  are  referred  to  in  the  f-^llondng  chapters  of  the  report,  viz.  : — 

Eefbeences  to  Hioheb  AoEiccLTUKii,  Education. 
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3-39 
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2-25 

622-645 

2-5 

616-8 

6-10 

64S-6.')0 

14,15 

652-3 

16 

653-4 

18,  19 

654-5 

24 
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Courses  in  Agricultural  Science,  Technical  High  School,  Munich. 
Course  for  Agricultural  Engineers,      ,,  ,,  „  ,, 

Course  in  Agriculture,  .,  „  ,,  ,, 

Agricultural  and  Forestry  Division,  Ziirich  PoJytechnicum. 
Course  in  Agriculture,  Sheffield  Scientific  School,  Tale  University. 

<•  ,,        ^  ,1  ,•  „  ,,  •, 

Agriculture  Course  in  Yorkshire  College,  Leeds,  Alctoria  University. 
Instruction  in  Agriculture,  Durham  College  of  Science,  Newcastle-upon- 
Tyne. 
Courses  in  Agriculture,  University  of  Edinburgh. 
„  „  „  Glasgow. 

,,  ,,  Eoyal  University  of  Ireland. 

Agricultural  Courses,  University  College  of  "Wales,  Aberystwyth. 
„  ,,  ,,  „  Xorth  Wales,  Bangor. 

„  ,,  „  ,,  South  Wales,  Cardiff. 

Reference  to  Agricultural  Institutes  in  Universities  of  Berlin,  Breslau, 
Giessen,  Gottingen,  Halle,  Jena,  Kiel,  Konigsberg,  Leipzig, Technical 
High  School  of  Munich. 
Courses  of  Agricultural  High  School  of  Hohenheim,  near  Stuttgart. 

„  „  ,,  ..  Berlin. 

Course  in  Agricultural  Engineering,  Berlin  Agricultural  High  School. 
Equipment  and  Original  Eesearch,        „  „  „ 

Poppelsdorf  Agricultural  High  School. 
Agricultural  Institutes  of  German  Universities. 
Agricultural  and  Brewing  School,  Weihenstephan.    (A  secondarv  school 

really.) 
I'.igh  School  for  Agriculture  and  Forestry,  Waaeningen. 
Course  of  Studies,  Institut  Agricole  of  Gembloux,  Belgium. 
Agricultural  Instruction  iu  Vienna. 

,,  ,,  Cracow,  Prague,  etc. 

Courses  in  the  Agricultural  High  School  of  Copenhagen. 
Courses  in  the  Superior  Agricultural  Schools  of  Italy. 
Agricultural  Institutes  of  Sweden. 

Course  in  School  of  Agriculture,  Polvtechnicum,  Ziirich. 
Course  in  Agricultural  Engineering, 

Entrance  requirements  of  Institut  National  Agronomiquc  of  France 
Courses  in  full,  fundamental  sciences 

„         ,,  agronomy 

Courses  in  Berkeley  College  of  Agriculture,  University  of  California. 
Courses  in  College  of  Agriculture,  Cornell  University. 
The  Bussey  School  of  Agriculture,  Harvard  University 
Courses  of  Agriculture,  Purdue  University. 

>>  „  AVieconsin       ,, 

Eeference  to  Agricultural  Courses  in  Arkansas,  Georgia,  Illinois, 
Louisiana,  Maine,  Mmnesota,  Missouri,  Nebraska,  Nevada,  Ohio, 
Tennessee,  Vermont,  West  Virginia,  and  Wyoming  Universities. 


the  ver^.rlvnLp!l  i  ^^"«^%ProSf  ^^mes  enumerated  in  tlie  above  list  Mill  disclose 
The  ciLalrisff.  }^T  tr^^'"}  Agricultural  education  of  the  highest  tvpe. 
^JiiU^^t"L  '"''!■  ^f.^h^r^kintheUniversitesof  Europe,  is^he  Jge 
and  the'  drif? 7f  A  J.  ^".^^^^^^.^^^^  ^^^^^  is  undertaken  by  the  prof essir.s  and  students, 
rf/ni^^^^^^^  ''  •^-  ^^'"^  f^'  ^^""^«^^«^-     '^^'^^^  ««i '^tiilc  researches,  of  th^ 

to^Ts  00  mnv  bT  f  1  '^'''^^i '  ,  "^"  percentage  of  sugar  yield  of  beet  from  572 

The  sdenS.t^n  ""  '%^  ^-^^  i  lustration,  are  the  secret  of  ag.icultu.al  success, 
form  nrai?' r3'^^/^'°'-'  ''i''*^°^^  "^  "^""^^  ^^^  method  Sf  culture,  is  trans- 

S  sSifo Tl  If  '""t'^'^'  ""'"^  °"^"^^  ^^^^^^^  ^'^i^S  ^q^^l'  ^  P«P^^lation  ignorant 
01  scientific  at^nculture  ha.s  no  chance  of  competing  a|ainst  one  tliat  has 


6. 
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6.  Range  of  Righer  Instruction  in  Agriculture.— M.ove  than  a  brief  indication 
of  the  comprehensiveness  of  higher  instruction  in  Agriculture  in  Europe,  would  be 
impracticable.  Any  interested  reader  must  refer  to  the  chapters  and  sections  above 
enumerated. 

In  the  Institut  National  Jgronomique  of  France,  the  instruction  is  divided 
into  three  sections,  viz. : — 

(1)  The  Study  of  the  fundamental  Sciences  of  Agronomy. 

(2)  The  Study  of  the  subject  matter  of  Agronomy  itself. 

(3)  The  Study  of  Practical  Agriculture. 

The  study  of  the  fundamental  sciences  embraces  the  following  : — 

Natural  Science :— The  biology  of  plants  cultivated  in  Erance  and  French 
Colonies ;  general  physiology  ;  zoology  applied  to  agriculture ;  geology 
applied  to  agriculture  ;  vegetable  pathology. 

Physical  and  Chemical  Science  : — Physics  and  meteorology;  applied  chemistry, 
viz.,  investigation,  analysis,  etc.  I  agricultural  chemistry  ;  applied  organic 
chemistry. 

Mathematical  Science  : — Mathematics  ;  mechanics  and  agricultural  hydraulics; 
mathematics  and  topography ;  graphic  and  topographical  drawing. 

Social  Science  : — Rural  legislation  and  administrative  rights  ;  rural  economy  ; 
agricultural  accountancy  ;  political  economy. 

The  study  of  Agronomy  embraces  : — Agriculture;  zootechnics  ;  agricultural 
machinery  and  rural  construction  ;  agricultural  technology ;  economics  of  forestry  ; 
viticulture;  colonial  cultures;  comparative  agriculture ;  arboriculture  ;  pisciculture; 
hippology. 

It  is  quite  impossible  to  give  any  satisfactory  idea  of  these  courses  by  brief 
mention ;  reference  must  be  made  to  the  body  of  the  Report  [Chap.  XLIV-  sees. 
7-39,  pp.  587-621;  Chap.  XLV,  sees.  4-24,  pp.  622,  645].  The  unbiassed  reader  will 
recognise  on  turning  to  these  that,  so  far,  we  have  nothing  comparable  to  the  course  in 
the  f  rench  national  institute.  Even  if  a  chair  in  agriculture  were  founded  at  the 
University  and  were  liberally  equipped,  the  University  with  this  addition,  but  other- 
wise as  it  stands  at  present,  could  undoubtedly  not  furnish  such  thorough  instruction. 

For  the  further  illustration  of  the  character  higher  agricultural  teaching,  the 
courses  in  Konigsberg  and  Munich  in  Germany,  and  in  Cornell  in  America  may  be 
mentioned. 

The  Konigsberg  course  is  as  follows : — 

Agriculture. — Agricultural  management ;  valuation  of  estates  ;  general  crops  ; 
special  crops ;  meadow  cultivation ;  market  produce ;  scientific  basis  of 
plant  cultivation ;  moor  cultivation ;  diseases  of  field  and  garden  crops ; 
general  breeding;  special  breeding;  milk  prodviction;  butter-making; 
cheese-making ;  physiology  of  domestic  animals ;  external  diseases  of 
domestic  animals  ;  contagious  diseases  of  domestic  animals  ;  horse-breeding, 
agricultural  chemistry  (i) ;  feeding,  and  fodder  for  domestic  animals  ;  agri- 
cultural chemistry  ;  (ii)  nutrition  of  plants  ;  noxious  insects  ;  agricultural 
bacteriology  ;  micro-organisms  in  fermentation  industries. 

A gricultural  engineering,  agricultural  machinery  and  tools. — Surveying,  level- 
ling, and  plan  drawing ;  agricultural  machinery  and  tools ;  irrigation  and 
drainage. 

Natural  Science. — Chemistry  ;  physics  ;  mineralogy  ;  geology  ;  and  palaeon- 
tology ;  zoology  ;  botany  ;  astronomy ;  selected  branches  of  bacteriology. 

State 

'  From  the  point  of  view  of  local  ideas  oar  University  is  well  equipped  ;  from  that  of  European  ideas,  it  is  not  so. 
Its  scientific  and  technical  schools  need  further  development.  If  its  recent  rate  of  progress  be  maintained  it  may  be 
expected  to  meet  the  needs  of  thorough  scientific  and  technological  instruction  in  the  near  future,  so  far  as  equipment  is 
concerned,  but  not  otherwise. 
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State  /S'CTe?i6'^.— Theoretical  and  general  national  economy  ;  financial  science ; 
introduction  to  State  science;  practical  national  economy;  political 
economy  ;  commercial  politics  ;  history  of  national  economy  ;  public  credit ; 
social  politics  ;  socialistic  theory  and  socialistic  movement  in  Germany. 

Demonstration  and  practical  ?fJor7i;.— Experimental  laboratory  work  with  refer- 
ence to  breeding  and  milk  production;  chemical  laboratory;  practical 
bacteriology,  agricultural-physiological  laboratory  ;  agricultural  book-keep- 
ing and  calculations;  demonstrations  in  the  animal  clinic  ;  demonstrations 
in"the  botanic  garden ;  agricultural  excursions  ;  seminary  for  State  science ; 
exercises  in  political  and  financial  economy. 

General  Educational  ^w^y'ec/s.— Selected  law;  philosophy;  psychology; 
EBsthetics  and  ethics;  mathematics;  geography;  history;  archseology; 
history  of  art ;  literature  ;  modern  languages. 

In  Munich  the  agricultural  courses,  proper,  cover  the  following  range,  viz.  :— 

Comparative  anatomy  of  domestic  animals;  embryology  and  history  of  the 
development  of  the  domestic  animals  ;  general  meteorology  and  climatology 
with  special  regard  to  agriculture  and  forestry  ;  science  of  agriculture  and 
chemistry  of  soils;  agricultural  chemistry,  viz.  (i),  the  nourishment  of 
plants ;  (ii)  feeding  of  animals  of  service  agriculturally  ;  (iii)  practicum  in 
agricultural  chemistry ;  general  agriculture  and  botany,  with  demonstrations 
in  the  agricultural  laboratory  ;  the  rearing  of  plants  ;  cultivation  of  special 
plants;  ameliorations,  with  demonstrations  ;  meadow-cultivation,  with 
demonstrations  ;  moor-cultivation ;  agricultural  implements  and  machines ; 
general  theory  of  animal-breeding  and  hygiene;  special  theory  of  animal - 
breeding,  with  demonstrations  ;  breeds,  judging,  breeding,  maintenance, 
and  feeding ;  ox,  sheep,  horse,  pig  ;  poultry-breeding ;  pisciculture ;  agri- 
cultural pursuits,  viz.  (i),  husbandry;  (ii)  the  organisation  of  husbandly; 
agricultural  calculations ;  theory  of  agricultural  taxation ;  agricultural 
technology,  viz.  (i),  fermentation  industry;  manufacture  of  sugar  and 
starch ;  (ii)  dairying  with  demonstrations  on  the  State  farms  at  Weihen- 
stephan  ;  agricultural  architecture  ;  diseases  of  agricultural  plants  ;  theory 
of  diseases  peculiar  to  animals ;  practice  in  zootomy  and  horse-shoeing ; 
agricultural  experimental  stations ;  exercises  in  the  valuation  of  soils ; 
demonstrations  on  the  experimental  fields  and  on  the  State  farms  at 
Weihenstephan  for  this  purpose  ;  scientific  studies  in  the  agricultural 
laboratory  and  on  the  experimental  field  in  summer. 

The  instruction  in  agriculture  at  Cornell  University,  Ithaca,  embraces  : — 

(1.)  General  Agriculture,  which  includes  the  study  of  wheat  culture;  the 
inspection  of  roads,  bridges  and  farm  buildings  ;  hippology  ;  including 
breeding,  judging  and  scoring  horses  and  sheep ;  special  'investigations 
and  seminary  work  for  advanced  students;  history  and  economics  of 
agriculture ;  German  agricultural  reading  ;  farm  buildings  ;  special  studies 
for  students  of  veterinary  science;  and  winter  courses  in  general  agri- 
culture. ° 

(2.)  Animal  Industry  and  Dairy  Husbandry,  dealing  with  the  principles  of 
breeding,  history  and  development,  improvement  and  creation  of  dairy  and 
beef  breeds  of  ca  tie,  etc. ;  also  the  making  of  butter  and  cheese  ;  and  the 
treatment  of  milk.  Dairy-buildmg  is  taught;  poultry-breeding  feeding 
and  management ;  construction  of  buildings,  incubators,  etc.  There  are 
winter  courses  m  the  subjects  also. 

(3.)  IIorticulture~-EYo\Miion   of   cultivated   plants;  greenhouse    construction 
and  management;  the  literature  of  horticulture  ^.dlaXcape"^^^^^^^^ 
pomology  ;  nursery  and  orchard  practice  ;  principles  of  veitable  o-a^^^^^^^^ 

S'^TCiralli'Tf-'t"'"^'^"^'^^  T^""---'  haXiJ^tlncftv^'tta- 
tions.     iheie  is  also  a  winter  course  m  fruit-o-rowino- 

(4.) 
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(4.)  Winter  Course  in  Agriculture,  in  which  consideration  is  given  to  agri- 
culture, animal  industry,  dairy  husbandry,  horticulture,  and  to  agricultural 
chemistry,  economic  entomology,  applied  botany,  poultry-keeping,  and 
diseases  of  farm  animals. 

(5.)  The  Agricultural  Experiment  Station,  for  conducting  experiments  in 
animal  and  plant  growth  and  reproduction,  and  in  applied,  comparative 
and  scientific  research  and  investigation,  is  a  department  of  the  College. 

The  organisation  of  the  agricultural  courses  in  American  Universities^  has 
not  yet  reached  the  plane  of  the  instruction  in  the  continent  of  Europe. 

7.  Normal  Qualification  of  a  TIniversily  Professor  of  Agriculture. — Agricul- 
tural education  is  of  such  vital  importance  to  our  State,  that  the  creation  of  a  chair 
in  agriculture  in  the  University  is  a  question  which  must  engage  public  attention 
in  the  near  future.  The  agricultural  industry  is  decaying  'in  England,  and  the 
plane  of  instruction  there  is  not  equal  to  that  of  Europe :  hence  when  the  appoint- 
ment of  a  professor  to  a  chair  of  agriculture  comes  up  for  consideration,  the  only 
qualification  which  should  be  recognised  as  satisfactory  is  that  the  candidate,  besides 
possessing  general  qualifications,  has  passed  through  the  complete  course  of  one  of  the 
most  distinguished  European  schools  of  agriculture. 

It  is  desirable  that  the  Government  should  despatch  a  brilliant  student, 
possessing  the  requisite  general  and  linguistic  qualifications,  to  study  agriculture  in 
Europe,  so  that  he  may  favourably  influence  the  future  agricultural  education  of 
the  State. 

Touching  the  normal  qualifications  of  a  professor  for  a  chair  in  agriculture, 
who,  in  virtue  of  his  position,  should  have  practical  knowledge  of  the  highest  planes 
of  agricultural  education,  it  may  be  mentioned  that  throughout  the  higher  educa- 
tional institutions  of  America  and  of  Europe,  it  is  recognised  that  in  order  to  advance 
knowledge,  it  is  requisite  that  all  higher  appointments  should  fall  to  men  who  have 
themselves  made  important  contributions  of  new  material  to  the  world's  repository 
of  knowledge.  To  be  qualified  for  such  appointments  applicants  must  unequi- 
vocally have  proved  their  capacity  for  investigation,  for  research,  for  the  discovery  of 
scientific  truth  ;  mere  erudition,  the  capacity  to  commit  to  memory  the  achievements 
of  others,  and  so-called  "  practical  "  knowledge — which  is  really  the  same  thing — are 
recognised  as  insufficient.  The  distinguished  advances  that  have  been  made  in 
agriculture  have  not  been  made  by  so-called  "practical"  farmers,  but  by  scientific 
experimentalists.  It  is  the  work  of  such  men  as  Justus  von  Liebig  and  Professor 
Berthelot,  for  example,  that  the  world  owes  so  much  for  the  conspicuous  advance- 
ment in  agriculture,  and  to  whom  it  is  so  deeply  indebted  for  increased  agricultural 
wealth.  Reference  is  made  hereinafter  to  some  of  the  great  contributors  to  modern 
agriculture,  at  present  it  is  sufficient  to  observe  that  good  agricultural  education, 
and  the  production  of  wealth  through  agriculture,  will  depend  very  largely  upon  the 
personality,  experience,  and  genius  for  research  of  the  person  appointed  to  the  chair 
of  agriculture.  If  this  appointment  be  rightly  made,  the  influence  of  the  personality 
of  the  professor  will  do  much  to  place  and  keep  agricultural  education,  as  a  whole, 
on  right  lines,  by  creating  a  highly  efficient  staft'  of  instructors  available  for  agri- 
cultural teaching,  and  by  giving  currency  to  sound  traditions  respecting  higher  and 
lower  forms  of  as'ricultuial  education. 

8.  The  Secret  of  lieoenf,  AgrlcuUurcil  Progress. — The  history  of  agriculture 
confirms  in  a  remarkable  way  the  proposition  tliat  the  most  abstract  forms  of  scien- 
tific research  are  of  great  practical  value  and  importance. 

The  researches  of  Eeru;  Eeaumur  [1683-1767]  in  Erance,  of  J.  G.  Wallerius 
[1709-1785]  and  his  successor  Torbern  Eergmann  [1735-1781]  at  Upsala,  in 
Sweden,  of  our  own  countryman  Henry  Home,  [Lord  Ivames,  1696-1782]  disclosed 
the  fact  that  chemistry  and  the  systematic  study  of  plant-life  had  great  signifi- 
cance for  agriculture.  Antoine  Lavoisier  [1743-1794]  was  probably  the  first  to 
devote  systematic  attention  to  agricultural  chemistry,  viz.,  in  1789.  The  chemical 
theories   of   Joseph  Priestley   [1733-1804]   helped  forward  the  recognition  of  its 

[1730-1799], 

'  One  is  impressed  with  the  greater  practicality  and  directness  gf  the  courses  of  an  American  University. 
3—4 
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practical  importance.  The  experiments  on  plants  made  in  1779  by  Jan  Ingenhausz 
[1730-1799],  the  researches  in  Switzerland  of  Jean  Senebier  ["174-2-1809]  on  vege- 
table physiology,  those  of  Nicolas  de  Saussurc  [1709-1790],  of  his  son  Horace 
[1740-1799],  and  of  his  grandson  Nicolas  Theodore  de  Saussure  [1767-184*5]  m  the 
chemistry  of 'plant-life,  published  in  1804  all  shewed  to  what  an  extent  agriculture 
could  be  made  dependent  upon  chemical  and  physiological  science.  ^  .    „      , 

Chairs  in  ao-ricultural  economy  were  founded  m  Upsalaand  Lund,m  Sweden, 
in  1740,  1750,  and  1759,  Karl  von  Linne  [Linnaus,  1707-1778]  wrote  much  on 
ao-riculture  and  on  the  native  plants  which  might  be  employed  m  the  manufacture 
o!  bread  and  food  in  the  absence  of  the  cereals;  Anders  J.  Retzms  [1742-1821]  drew 
up  a  Flora  (Economica;  J.  J.  Berzelius  [1779-1848]  gave  lectures  on  "Animal 
Chemistry  "  in  1806-7-8 ;  Wall erius,  before  referred  to,  wrote  on  the  "Chemical 
Foundations  of  Agriculture,"  and  on  the  "  Theory  of  Soils." 

These  facts  disclose  the  great  scientific  and  practical  interest  in  agriculture 
characteristic  of  continental  Europe,  and  reveal  the  calibre  of  the  men  to  whom 
agriculture  is  really  indebted. 

One  of  the  first  schools  for  the  scientific  study  of  agriculture  was  Thaer  s, 
established  at  his  farm  at  Celle,  about  26  miles  north  of  Hanover,  in  the  year  1802, 
and  removed  to  Moglin  in  180  i.  The  great  reputation  which  Thaer's  school  quickly 
acquired  caused  others  soon  to  be  opened.  That  at  Hohenheim,  seven  miles  froip. 
Stuttgart,  was  created  in  1818  ;  it  is  an  Agricultural  High  School  to-day.  Schools 
at  Idstein  and  Schliessheim  were  also  opened  in  the  last-mentioned  year.  Mathieu 
de  Dombasle  founded  the  school  at  Eoville,  near  Nancy,  in  1822 ;  that  at  Jena  was 
opened  in  1826.  In  1829  the  school  of  Grignon,  in  Erance,  was  founded,  and  also 
one  at  Tharandt,  in  Germany,  and  in  the  year  following  Rieffel  established  the 
school  of  Grand- Jouan,  also  in  Erance.  In  Sweden,  Edvard  Nonnen  [1804-1862], 
a  pupil  of  Thaer's,  estabUshed  the  first  agricultural  college  at  Degeberg  in  lb33,but 
the  Academy  of  Agriculture  {Landsbruksakademi)  was  founded  twenty-two  years 
before  this,  viz.,  in  1811. 

As  is  well  known  it  is  the  work  of  Justus  von  Liebig  [1803-1873]  which 
placed  the  theory  of  plant  and  animal  production  on  a  thoroughly  scientific  basis ; 
his  work,  and  that  of  Boussingault,  Lawes,  Gilbert,  Weckerlin,  Wolff,  and  others 
Avere  of  course  epoch-making. 

If  the  academic  history  of  continental  Europe  be  compared  with  that  of  the 
United  Kingdom  in  any  broad  and  comprehensive  way,  it  will  be  seen  that  however 
brilliant  may  have  been  the  contributions  of  British  genius,  there  is  a  degree  of 
appreciation  of  pure  and  applied  science  in  Europe  which  is  lacking  in  us.  And 
this  is  conspicuously  seen  in  the  failure  to  find  a  place  for  agricultural  and  some 
other  forms  of  applied  science  in  the  British  University  until  quite  recently.  In 
Europe,  on  the  other  hand,  literary  contempt  on  the  part  of  universities  did  not  play 
so  effective  a  part  in  preventing  science  occupying  an  honourable  place  in  the  general 
esteem.  The  secret  of  the  success  of  agriculture  in  Europe  is,  however,  not 
dependent  merely  upon  the  fact  that  continental  universities  and  continental  technical 
high  schools  have  found  a  place  for  systematic  instruction  in  regard  to  that  subject, 
but  ra,ther  upon  the  fact  that  the  popular  instinct  in  Europe  responds  favourably  to 
scientific  achievement  of  every  kind. 

The  work  of  Berthelot  has  revealed  how  much  the  agriculture  of  the  future 
may  depend,  not  only  upon  chemistry,  but  upon  physics,  bacteriology,  and  other 
branches  of  science,  at  first  apparently  but  remotely  connected  Avith  "it.  The  dis- 
covery of  the  function  of  the  nitrogen- fixing  organisms,  and  of  inicro-or"-anisms 
generally,  of  the  influence  of  electric  and  other  radiations  upon  growino-  plants,  of 
the  importance  of  seed  selection,  and  the  possibility  of  modifyino-  plant-life  by 
selection  and  hybridisation,  etc.,  has  at  least  shewn  that  the  hope  of  successful 
competition  with  the  agriculture  of  other  lands  depends  very  largely  upon  our 
ourX'i^f   fl'"'''^  u    ^P^«™/gricultural    success,    viz.,   alertne'ss  ^in  Ivailing 

Zlotfll  tn  n  T  '",  f  "^^'^'^^  '"^'^*^fi«  ^'^^^^^■^^^-  ^^«'*  ^l<^>'i»^^^  depends 
^aS  S.!it  ]  ^""-^Tr  'y'^'Pf^^^iJ^  the  advance  of  science,  lohich  comes  wUh 
that  Zre^  hones1or1'^f%r'^'^  ^  ''''^'^'  ^^^  ^^  ^°^  ^^^^^^  to  a  community 
owt  ^liottCPgres:.'''"'"''  ^'^^"^^  "^^^  ^^^^^^^^^^  ^^^hout  contributing  its 

that  thJL'iSclSfe'c  t:Ll^ir'''''f  '^="'7""f  ^'^r^^°^  ^^"-^ 

iBu  in  ijurope  upon  prepared  ground,  so  to  speak. 
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9-  W^f^i  of  the  Absence  of  Higher  Agricultural  Mucation.—li  agricul- 
tural education  in  this  State  is  to  be  excellent,  the  influence  of  its  highest  form 
must  tmcture  the  whole.     That,  as  has  been  shewn,  is  the  way  of  assured  success. 

The  failure  to  establish,  so  far,  a  chair  in  agriculture  in  the  University  of 
Sydney  is  no  doubt  in  part  due  to  the  absence  of  recognition,  in  the  English 
monastic  type  of  University,  of  the  fundamental  importance,  and  real  scientific 
value  of  agricultural  education,  and  to  the  fact  that  the  main  outlines  of  the 
organisation  of  our  University  and  its  general  traditions,  are  governed  largely  by 
the  traditions  of  the  universities  of  the  United  Kingdom,  where  agriculture  did  not 
find  any  appreciation  till  quite  recently.  Einancial  limitations  are  also  a  sufficient 
reason  for  the  non-establishment  of  such  a  chair,  though  for  a  considerable  time  it 
has  been  under  consideration. 

When  the  chair  is  established,  however,  it  is  important  that  the  responsible 
authorities  should  see  that  it  is  representative  of  the  highest  forms  of  agricultural 
education,  and  that  it  commands  experience  of  the  proper  kind.  The  effect  of  the 
absence  in  our  university  of  a  good  system  of  agricultural  education  has  very  far- 
reaching  effects,  which  it  behoves  us 'to  take  into  careful  consideration. 

Rsmembering  that  the  problem  before  us  is  to  infect  a  part  of  the  com- 
munity with  a  recognition  of  the  fact  that  agriculture,  properly  undertaken,  gives 
very_  different  results  to  what  may  be  expected  from  a  haphazard,  methodless, 
unscientific  agriculture,  we  see  that  at  least  a  staff"  of  well-trained  secondary  teachers 
of  the  subject  is  essential  for  the  spreading  of  a  true  view,  and  of  the  requisite 
information. 

In  this  State  we  are  in  a  more  than  ordinarily  difficult  position,  owing  to  the 
practical  absence,  up  to  the  present  time,  of  nature-study  and  science-teaching  in 
our  elementary  schools.^  Por  this  a  corrective  must  be  found.  The  spirit  of  the 
continental  and  the  modern  British  University  must  tincture  our  whole  life,  before 
every  class  of  teacher  is  properly  qualified. 

Looking  through  the  contributions  to  agricultural  knowledge  referred  to  in 
its  early  development,  to  the  work  of  Liebig  and  his  contemporaries,  and  to  recent 
achievements  in  the  province  of  agriculture,  it  is  obvious  that  agricultural  success  is 
dependent  upon  that  ^c»pMZa;'  and  loide-spread  ajipreciation  and  respect  for  science 
and  scientific  achievement  which  will  cause  the  ordinary  agriculturist  to  instinctively 
apply  the  scientific  method  in  agriculture,  and  to  instinctively  turn  to  scientific 
knowledge  for  assistance.  This  spirit  does  not  exist  in  a  general  way  in  our  com- 
munity because,  in  our  scheme  of  public  instruction,  the  elementary  school  has  been 
practically  scienceless,  at  least  in  comparison  with  the  elementary  schools  of 
-  Europe. 

The  University  has  large  opportunities  of  favourably  influencing  both  directly 
and  indirectly  every  class  of  teacher,  and  in  each  branch  of  science  it  can  help 
towards  the  general  result  by  responding  more  fully  to  the  modern  needs  of  mankind. 
The  teaching  of  pure  and  applied  science,  and  of  the  modern  languages  which  are 
the  repository  of  so  much  that  is  of  practical  value  as  Avell  as  of  so  much  that  is 
liberalising  and  cultural,^  need  greatly  strengthening,  as  will  be  evident  from  the 
next  section  of  this  division. 

The  absence  at  the  present  time  of  the  highest  grade  of  agricultural  teaching 
limits  to  some  extent  the  opportunity  of  making  the  efficiency  of  our  secondary 
s6hools  of  agriculture  what  ideally  it  ought  to  be ;  it  may  also  be  mentioned  en 
passant  that  the  absence  of  a  thorough  scheme  of  preparatory  education  for  the 
students  who  enter  these  secondary  schools  also  limits  them  though  in  another  way. 

10. 

'  The  reform  now  taking  place  aims  at  correcting  this.  It  has  to  be  remembered  tliat  efficient  teaching  in  natural 
history  an'd  natural  philoacphy  cannot  be  brought  about  by  a  stroke  of  the  pen.  Before  teachers  as  a  whole  are  efficient, 
there  is  a  long  liill  to  climb,  and  until  a  thorough  scheme  of  professionally  training  teachers  is  established,  we  shall  have 
to  be  content  with  very  limited  ideas  of  efficiency,  and  in  the  meantime  make  special  efforts  to  correct  the  crudities  to 
which  the  pupil-teacher  system  has  exposed  our  education. 

'  At  present  the  University  of  Sydney  not  only  makes  Latin  compulsory  in  matriculation  for  courses  in  every 
subject,  it  also  assigns  to  it  a  ])reponderating  value  in  deciding  whether  a  candidate  has  passed  or  otherwise.  Nearly  all 
the  Universities  of  the  vi'orld,  including  those  of  Great  Britain,  ha\>e  quite  abandoned  this  attitude.  If  the  University  of 
Sydney  is  to  fulfil  its  normal  mission  to  the  people  of  the  State,  it  will  be  necessary  to  fall  into  line  with  progress  achieved 
in  other  parts  of  the  world,  in  respect  of  the  abandonment  of  Latin  as  compulsory  for  all  courses,  and  also  to  allow  greater 
weight  to  modern  languages  and  to  science.  It  will  be  also  necessary  to  allow  freer  options  as  to  courses  of  study,  as  in 
Europe  and  America. 
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10.  The  Sigh  EffiGiency  of  European  Agricultural  Schools.  —  The  ^reat 
efficiency  of  European  agricultural  schools  of  the  first  order  is  due  to  the  high 
qualification  and  great  breadth  of  attainment  represented  in  the  numerous  teaching 
staff;  to  the  fine  equipment  in  the  way  of  laboratory  and  other  material;  to  the 
thorough  organisation  of  the  curriculum ;  and  to  the  spirit  of  the  Continental 
University  as  regards  student  freedom  and  as  regards  research.^ 

A  glance  at  the  list  shewing  the  staff  of  the  Zurich  Polytechnicum  [Chap. 
XXXIII.,  sec.  12,  pp.  348-354]  will  reveal  the  great  teaching  power  of  the  insti- 
tution.    Many  of  the  staff  are  contributors  of  eminence  to  original  research. 

Similarly  a  reference  to  the  staff  of,  say,  the  National  Agronomical  Institute 
of  France  [Chap.  XLIV.,  sees.  4-5,  pp.  586-7]  will  disclose  the  same  teaching 
efficiency.  Up  to  1901  the  professor  of  the  biology  of  plants  had  published  about 
290  original  contributions  to  science,  the  professor  of  physics  and  meteorology  over 
150,  and  similarly  with  regard  to  many  others.  This  is  the  class  of  teacher  who  is 
selected  in  Europe. 

It  is  imperative  on  the  continent  that  public  teachers  of  the  higher  class  shall 
be  systematic  investigators  and  genuine  contributors  to  knowledge,  and  that  explains 
ih.Qiv  poioer. 

At  the  Technical  High  School  of  Munich,  the  teaching  staff  of  the  Agri- 
cultural Division  consists  of  two  professors  of  agriculture ;  one  professor  of  agri- 
cultural chemistry,  one  "extraordinary"  professor  of  agriculture;  one  honorary 
professor  for  special  botany ;  one  professor  of  agricultural  chemistry  specially  relating 
to  the  theory  of  nutrition  applied  to  animals  and  to  dairying  ;  in  all  five.  Besides 
this  there  are  five  assistants,  and  of  course  a  very  large  staff  for  the  other  subjects 
taken  by  the  students  of  agriculture  and  agricultural  engineering.  \_See  Chap. 
XXXII.,  sec.  2,  pp.  318-9]. 

The  Agricultural  High  School  of  Berlin,  in  1902,  had  the  following  staff 
[Chap.  XL.,  sec.  7,  p.  522]  viz.  :— 

7  professors  of  agriculture,  forestry,  liorticulture,  natural  science ;  2  of  physics 
and  meteorology  ;  5  of  chemistry  and  technology  ;  1  of  mineralogy,  geology, 
geognosy;  5  of  botany,  vegetable  pliysiology ;  4  of  zoology,  animal  physiology; 
3  of  veterinary  science,  1  of  law  and  state  science;  2  of  agricultural 
engineering ;  3  of  mathematics  and  geodesy ;  7  of  a  miscellaneous  character ; 
totalling  40,  which  with  25  assistants  makes  a  grand  total  of  65, 

This  heavy  staffing  is  part  of  the  secret  of  the  vigour  of  the  Continental 
University  and  of  the  Continental  Technical  High  School,  and  enables  one  to 
recognise  why  Dr.  Peter's  affirms  that  English  expenditure  on  technical  education 
is  "ridiculously  small  "  compared  with  that  of  Germany. 

A  single  illustration  of  the  laboratory  and  material  equipment  of  the  same 
school  will  suffice  to  make  apparent  the  practical  character  of  the  continental  behef 
that  good  education  is  economically  sound,  and  that  it  is  worth  paying  for  by  the 
State.  The  equipment  of  the  Berlin  Agricultural  High  School  is  as  follows  fChap. 
XL.,  sec.  10,  p.  525],  viz.  :—  ^       ^ 

A  cabinet  for  physics;  a  chemical  laboratory;  the  mineralogy  and  geology 
department  of  the  museum;  the  agronomical  establishment,  and  the 
agronomy  department  of  the  museum;  the  botanical  institute;  a  plant 
collection;  a  zoological  institute  and  the  zoological  department  of  the 
museum  ;  the  physiological  institute ;  the  zootechnical  institute  and  depart- 
ment of  the  museum  ;  a  collection  of  machinery ;  a  seminarium  for  State 
science;  a  semmarium  for  agriculture  (plant  culture)  ;  a  seminarium  for 
zootechmcs  (animal  breeding)  ;  an  institute  for  agrieultural  experiment 
bac  eriolosy,etc  ;  a  seminarium  for  agricultural  engineering;  a  seminarium 
for  buUdmg  technique;  a  geodetical  cabinet;  a  seminarium  for  mathe- 
matics ;  an  institute  for  the  fermentation  industries  ;  an  institute  for  the 
beet  sugar  industry ;  the  experimental  station  of  the  German  Mour-mills 
Association  ;  an  experimental  granary  ;  a  library  ;  a  museum. 

It  is  impossible  to  fail  to  perceive  the  great  liberality  of  such  equipment. 
11. 

1  Under  the  Continental  University  aysteni,  reputation  depends  iiinr  ~  ^  '  ' 

rf.mnmbers.  Original  contributions  of  merit  are  the  only  "  open  sesame  "  f  "P°"  "^^'".at  a  student  does,  than  upon  what  he 
is  instinct  with  appreeiation  of  the  power  of  investigation  and  of  the-  ^o,,;,  ^"^^"^"i";  positions,  and  the  University  life 
human  knoudedge.  *■         '  "^'^  ge"i"s  of  research,  to  which  are  due  the  extension  of 
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11.  Conclusion  regarding  Higher  Agricultural  Education. — If  agricultural 
instruction  in  this  State  is  to  compare  in  efficiency  with  that  in  Europe,  it  can  do  so 
only  by  the  same  liberality  of  equipment  in  personnel  and  material.  Will  this  pay  ? 
The  decay  of  agriculture  in  Great  Britain,  the  hopeful  signs  of  its  improvement  in 
Ireland  since  the  introduction  of  agricultural  instruction,  the  splendid  progress  in 
Europe,  the  success  of  the  continental  attack  on  the  problem  of  sugar  production^ — 
AAdth  its  disastrous  effect  upon  the  production  of  cane-sugar — all  go  to  shew  that  the 
best  agricultural  education  "  pays."  The  value  of  such  researches  as  Mr.  Earrer's, 
in  this  State,  for  the  production  of  a  rust-resisting  wheat,  is  difficult  to  estimate 
exactly,  but  it  is  easy  to  see  that  such  researches  may  make  all  the  difference  between 
hopeless  failure  and  complete  success.  Have  we  reason  to  believe  that  the  necessary 
expenditure  on  higher  agricultural  education  will  be  more  than  repaid  by  increased 
production  ?  If  we  have,  then  it  ought  certainly  to  be  instituted  as  the  only  thing 
warranted  by  a  sound  State  economy.  The  continental  belief  is,  as  I  have  said,  that 
higher  education  pays,  and  thus  the  money  for  its  development  is  provided. 

At  present  we  have  not  practically  recognised  that  good  education  is  the  only 
sound  economy,  for  the  popular  impression  appears  to  be  that  the  financial  support 
and  subsidy  of  our  highest  institution  is  ample.  But  compared  with  Europe,  and 
making  every  allowance  for  great  differences  of  population,  we  have  not  yet  put 
forth  the  same  effort  to  make  our  people  first-rate  agriculturists,  and  one  of  the 
important  steps  will  be  to  provide  the  highest  type  of  agricultural  instruction,  viz., 
that  to  be  found  organised  in  continental  Europe. 

We  have,  as  has  each  country,  our  own  agricultural  problems  to  solve,  the 
conditions  being  in  many  instances  special  to  the  country.  Success  will  be  assured 
not  by  merely  following  the  lead  of  other  lands,  but  by  making  our  population 
capable,  in  an  agricultural  sense,  by  supplying  the  opportunity  for  good  agricultural 
education.  This  will  give  that  initiative  and  resource  which  has  gone  so  far  to 
command  success  elsewhere,  and  which  has  proved  that  the  application  of  the 
scientific  method  pays  in  agriculture. 


VIII. 
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VIII. 


SECOND AEY    AGEICULTURAL    EDUCATION. 

[G.  H.  KNIBBS.J 


1.  Introductory. 

2.  Secondary  Agricultural  Courses. 

3.  Agricultural  Education  at  Tuskegee,  Alabama. 

4.  German  Secondary  Scliools  \vith  Agricultural 

Instruction. 


5.  Belgian  Higher  Grade  of  Secondary  Agricultural  Educa- 

tion. 

6.  Limitations   of    Secondary   Agricultural  Education   in 

New  South  Wales. 

7.  Path  of  Advance  in  Secondary  Agricultural  Education. 


1.  Introductory. — Secondary  agricultural  scliools  Avill  always,  and  in  every 
country  which  needs  agricultural  education,  be  of  conspicuous  importance,  for  the 
greater  number  of  agriculturists  on  a  large  scale  must  get  their  training  in  them. 
Eor  such  schools  to  fulfil  their  functions  properly,  the  necessary  preliminary 
education  should  be  assured  through  the  elementary  schools,  etc.,  and  the  student 
ought  to  enter  with  at  least  elementary  knowledge  of  the  physical  sciences, 
mathematirs,  botany,  and  zoology.  Schools  of  the  type  of  the  Hawkeshury 
Agricultural  College  are  most  important,  and  will  achieve  in  the  future  far  greater 
results  than  at  present,  since,  when  a  proper  preliminary  education  has  been  received 
by  all  students,  the  organisation  of  the  instruction  can  be  greatly  advanced,  and  the 
whole  plane  of  work  will  be  raised  and  made  more  thorough. 

The  secondary  grade  of  agricultural  education  takes  many  forms,  and  is 
variously  organised  in  different  countries.  It  leans  towards  general  agriculture  on 
the  one  side,  or  to  dairying  on  the  otlier,  and  great  specialism  of  treatment  of 
particular  elements  may  be  noticed.  The  reference  hereunder  to  various  forms 
treated  in  the  body  of  the  report  will  disclose  this. 

2.  Secondary  Agricultural  Cowrs^'s.— To  understand  the  extent  and  variety  of 
secondary  agricultural  instruction  provided  for  young  people  in  various  countries, 
reference  should  be  made  to  the  following  passages  of  the  report  hereinafter. 

Eepeeences  to  Skcondary  AanicuLTUE-VL  Education". 


Chapter. 


XX 
XXXIX 

"xL 


XLI 


■Sections. 


36-45 

29 

30 

15 
17-19 

2-5 

12-U 

18 

19 


Pages. 
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XLII 

6-7 

26-28 
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30-31 

XLIII 

7-10 

XLVI 

3 

XLIX 

232-235 
478-479 
479-480 
529-530 
53C-531 

538-540 

546-5 18 

550-551 

551 

552-554 

560 
569-570 

570 
575-578 

647 
687-710 


Courses  in  Agriculture  in  the  Tuskegee  Institute,  Alabama. 
Diploma  Course  in  University  College  of  Wales,  Aberystwyth. 

>i        ,     ,.  ,.  „  „         Bangor. 

Courses  in  Agricultural  and  Brewing  Schools  of  Bavaria. 
Courses,  Staft'  and  Equipment  of  Secondary  Agricultural  Schools  in 

Grermanv 
Courses  at  the  College  of  Wageningen,  etc. 
The  Institut  Agricole  of  Gemblous. 

Highest  Grade  of  Secondary  Agricultural  Education,  Belgium. 
Various  Secondary  Agricultural  Schools  in  Belgium. 
Agricutfufat  Sections  of  Befgian  Secondary  Schools. 
Secondary  Agricultural  Education  in  Austria,  Bohemia,  etc. 
Agricultural  Education  in  various  parts  of  Italy. 
Secondary  Agricultural  Education  in  Sweden. 
Couiscs  and  Equipment  of  the  Tnstitut  Agricole,  Lausanne. 
Limited  or  Special  Courses,  California  University,  Berkeley. 
Secondary  Agricultural  Education  in  Xow  South  Wales. 


_  The  above  list  will  give  a  sufficient  idea  of  fhis  variety  and  extent  as  it  is 
exhibited  in  Europe,  and  will  give  also  some  notion  of  its  organisation  in  America. 

3.  Agricultural  Educatl'm  at  Tuskegee,  ^^a6«m«.— The  Tuskegee  Institute 

at  Alabama,  a  school  for  the  training  of  negroes,  and  one  of  the  most  remarkable 

educational  efforts  m  the  world,  has  a  "  Department  of  Agriculture,"  with  courses  for 

young  men  and  young  women.     These  are  of  two  years  duration,  and  are  as  follow  :- 

Young  Men --En^hsk,  live  stock,  market  gardening,  horticulture,  economic 

entomology,  practical  agriculture,  botany,  dairying,  bacteriology,  vegetable 

physiology    agricultural  chemistry,  heredity,   seeds  and   grasses,  applied 

botany,  botany  and  bacteriology,  drainage,  bacteriology  of  milk,  vegetable 

pathology,  animal  nutrition,  etc.     [Chap.  XX,  sec.  38,  pp.  233-1] 

Yomg 
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Young  Women. — Dairying,  poultry-raising,  horticulture,  floriculture,  landscape 
gardening,  market  gardening,  live  stock,  botany,  entomology,  applied 
physics,  chemistry,  agricultural  chemistry,  etc.  fOhap.  XX,  sec.  87,  pp. 
232-3.] 

Besides  having  Avell-fitted  laboratories  for  chemical,  laboratory  practice,  and 
for  other  investigation,  the  Tuskegee  Institute  is  also  well  equipped  for  the  other 
features  of  agricultural  instruction,  possessing  as  it  does  two  fine  farms,  viz.,  of  800 
and  700  acres  respectively,  and  all  necessary  implements,  machinery,  and  apparatus 
for  scientific  farming  and  general  agriculture.  It  has  excellent  facilities  for  instruc- 
tion in  elementary  agricultural  engineering. 

4.  German  Secondary  Schools  with  ^LgricuUural  Instruction. — A  very  fine 
type  of  secondary  agricultural  school  has  been  organised  in  Germany  for  the  educa- 
tion of  estate  owners  and  managers,  farmers,  etc.  The  masters  in  agricultural 
science  of  such  schools  must  have  passed  the  Abiturienten-examen  of  a  Gymnasium, 
E,ealgymnasium,or  Oborrealschule;  have  completed  a  three-year  course  in  agriculture 
at  the  agricultural  institute  of  a  university,  or  an  equivalent  agricultural  high' 
school ;  have  been  practically  engaged  in  agriculture  for  not  less  than  two  years ; 
and  have  passed  satisfactorily  through  a  probationary  period  of  one  year  as  master 
of  agricultural  science  at  an  agricultural  school.  The  examination  passed  must  be 
satisfactory  in  each  of  the  three  divisions,  viz.,  (i)  Agricultural  management ; 
(ii)  plant-culture ;  (iii)  animal  breeding,  and  covers  the  whole  field  of  agricultural 
science,  physics,  chemistry,  botany,  plant  physiology,  zoology,  animal  physiology, 
mineralogy  and  geology,  elements  of  national  economy,  and  agricultural  law.  ^  The 
otber  masters  must  have  qualified,  as  explained  in  the  report  on  Secondarv  Education. 
[Chaps.  XXI,  XXII,  pp.  265-279.] 

Each  school  is  equipped  with  the  following,  viz. : — A  physical  laboratory,  a 
chemical  laboratory  specially  fitted  for  the  applications  of  chemistry  to  agriculture, 
the  necessary  experimental  buildings,  a  botanical  garden  of  some  magnitude,  an 
orchard,  several  acres  of  experimental  plots. 

These  secondary  schools  have  a  six-year  course,  following  on  three  years  in  a 
preparatory  school;  hence  they  are  entered  at  about  10  or  11  years  of  age  and  left 
at  about  16  or  17,  the  course  qualifying  for  the  "  Elvjcihrige  Examen,"  by  the 
passing  of  which  the  military  service  is  reduced  from  three  years'  to  one  year. 

The  school  has  two  divisions  each  of  three  years'  duration.  In  tbe  former  the 
education  is  general ;  in  the  latter  it  is  both  general  and  special.  The  programme  is 
as  follows  : — 

PpOGRAMME    OF    A    GeRMAX    SECONDARY    ScHOOL    OF    AGRICULTURAL    INSTRUCTION. 


Classes  and  Hours  per  AVeek. 

Subjects. 

Longer  Diviaion — General 
Education  only. 

Higher  Division — General  and 
also  Agricultural  Education. 

Religion  ... 

German  (mother  tongue)            

Latin  language  ... 

French  language  and  literature             

History   ... 

Geography           ...          

Arithmetic  and  mathematics  generally 

Elementary  natural  science 

Physics    ... 

Chemistry 

Agricultural  production  and  products... 

,,            management  and  political  economy 

Book-keeping  and  accountancy             

Surveying  and  plan-drawing 

Drawing,  freehand,  etc.             

Gymnastics 

Singing 

Shorthand           

I. 

4 

8 

....  . 

•> 

5 

2 

2 
2 
2 

II. 
3 

6 

'"e" 
1 

2 

5 

2 



.;) 

2 
2 

III. 

3 

5 

'"e" 

2 
2 
6 



2 
2 

1 

IV 

2 

5 

.6 
2 
2 
C 

4 
.) 

2 

2 
2 

22 
22 

V. 

■-> 

4 
"'5" 

2 
') 

•"1 
^) 

3 
3 

1 

•> 
2 

22 

2" 

VI. 

1 
4 

*  4 

2 

1 

4 
2 

1 
5 

4 
3 
1 

>■) 

21 
21 

1  It  may  be  mentioned  that  the  practice,  not  wholly  unknown  in  New  South  Wales,  of  proposing  to  improve  the 
conditions  of  education  by  holding  e.xaminations,  instead  of  by  creating  special  schools,  and  eijuipping  them  with  excellent 
teaohejrs,  is  held  in  derision  by  continental  educationists,  and,  it  is  submitted,  justly  so. 

*  Optional.  _,  . 

Remembering 
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Remembering  the  excellence  of  the  teaching  equipments,  and  also  the 
calibre  of  the  teachers,  the  great  practical  value  of  these  schools  becomes  obvious. 
The  instructors  throughout  are  very  highly  qualified,  both  theoretically  and 
practically.  In  all  cases  they  have  had  the  necessary  scientific  training,  and  they 
have  at  their  disposal  the  necessary  equipment  for  teaching.  Tor  fuller  information, 
reference  should  be  made  to  the  body  of  the  report.  [Chap.  XL,  sees.  17-19, 
pp.  530,  531.] 

Attention  is  drawn  to  the  fact  that  the  economics  of  the  subject  is  well 
handled,  and  students  learn  how  to  apply  it  to  inquiry  as  to  the  prospects  of  special 
forms  of  agriculture. 

5.  Belgian  Higher -grade  of  Secondary  Agricultural  Education.  —  In 
Belgium  there  are  three  grades  of  secondary  agricultural  education — one  of  three 
years'  duration,  the  other  two  each  of  two  years'  duration.  The  declared  object  of 
each  of  these  three  is  to  give  "  sound  professional  instruction  to  the  sons  of  farmers 
and  small  proprietors,  Avith  a  view  to  creating  in  them  a  love  for  the  calling  of  their 
parents,  so  as  to  contribute  to  the  development  of  the  national  prosperity."  The 
instruction  has,  therefore,  an  immediate  practical  end  ;  consequently  the  professor 
aims  at  giving  his  pupils  such  ideas  as  are  susceptible  of  the  most  direct  application. 
He  accentuates  the  practical  application  of  the  scientific  principles  which  he 
teaches. 

The  programme  hereunder  will  give  a  fairly  definite  idea  of  the  status  of  the 
teaching  : — 

Belgian  Secondary  Agricultural  Education,  Highest  Grade. 

\st  Year. —  General  natural  science — Chemical  properties  of  bodies. — Nomenclature; 
study  of  simple  bodies  and  of  inorganic  combinations  which  have  agricul- 
tural interest;  laboratory  exercises,  the  setting  up  of  apparatus,  etc.; 
preparations. 

Physics,  mechanics,  and  meteorology. — General  properties  of  material  bodies; 
motion,  forces,  levers,  etc. ;  Aveight  and  density  ;  hydrostatics,  pneumatics ; 
applications,  and  manipulations  of  instruments,  and  general  laboratory 
practice. 

Agricultural  zoology. — Classification,  and  succinct  description  of  the  higher 
and  lower  animals,  useful  or  noxious  from  the  point  of  view  of  agriculture; 
practical  exercises  in  descriptive  zoology ;  entomologic  excursions. 

Botany  and  microscopy. — Organography  ;  anatomy  ;  physiology  ;  practical 
exercises. 

Natural    science    applied    to     the    cultivation     of    plant     life  —  Agrology ; 

Agronomy.— Origin   of    arable   lands,    properties    of    soils,    amelioration, 

improvement,  drainage,  irrigation ;    practical  exercises  ;    excursions. 
Natural  science  applied  to  the  rearing  of  animals. — Anatomy  and  physiology 

of  tlie  domestic  animals  ;  skeleton,  muscles,  nerves  ;  respiratory  apparatus, 

apparatus  for  the  circulatioD,  for  nutrition,  etc. 

"ind  Year.— Organic  chemistry .—Kn^ly^is  by  the  dry  method;  qualitative  analysis 
by  the  Avet  method ;  laboratory  practice. 

Bhysics  and  mefeoroZo*;?/.— Mechanical  theory  of  heat;  electricity  agricultural 
meteorology  ;  manipulation  of  instruments,  meteorological  observations. 

Special  botany.— ^tn^y  of  vegetable  families,  important  from  the  point  of  view 
of  agriculture  ;  diseases  of  plants  ;  exercises;  herborisations. 

3Iineralogy  and  geology. -^tud.j  of  mineral  substances  having  relation  to 
agnculture;  beds  of  mtrates,  potash  salts,  phosphates;  geological  map 
of  Belgium  and  its  uses.  ^  *=      "s^^"       r 

^^ro^iom^/.-Agricultural  instruments,  and  Avork  ;  sowin- •  tendino-  crons  • 
harvesting ;  conservation  of  the  harvest ;  ensilage ;  rural  cSuStioT 

^,..^^W  ^^^^^  plant;   r61c  of  the 

fertUising  the  .soil;  ezperimeits  ;  LlSions' '    ^   "^^  restoration,  and  of 

Physiology 
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Physiology  of  domestic  animals.— Ovi^in  of  animal  heat,  and  of  mechanical 
work  ;  movements,  places,  direction. 

^oo^ecJ«»c«  —Description  of  the  principal  races  of  domestic  animals  ;  crossing, 
mbreedmg,  appearance,  quality,  age,  description ;  hygiene,  housing,  feeding, 
watering,  and  dnnking,  etc. ;  condiments ;  farriery,  work,  harness,  etc. : 
exercises  and  excursions. 

Rural  _  economy,  Factors  in  production.— Land,  capital,  work  ;  agricultural 
crises,  causes  of  same ;  agricultural  speculation,  combination  and  co-opera- 
tion; cultivation  on  a  large  and  small  scale;  exchanges,  contracts,.etc. ; 
problems  of  rural  economy ;  excursions. 

Commerce  and  legislation.— Contracts  of  sale  and  lease :  commercial  trans- 
actions  ;  law  m  regard  to  the  adulteration  of  chemical  fertilisers ;  rural 
law  (code  rural). 

Brd  Year.—Chemistry.—QlnalitatiYe  analysis  of  the  principal  agricultural  substances; 
laboratory  work. 

Agronomic  excursions. 

Agricultural  chemistry  and  physiology  in  continuation  of  the  course  of  the 
second  year.— Selection  ;  the  special  physiology  of  the  different  agricultural 
plants  ;_  laws  of  the  rotation  of  crops  and  experimental  researches  on 
vegetation ;  excursions. 

Special  cultivations.— 'Pavticulav  care  for  each  cultivated  plant  ;  period  of 
sowing,  etc. ;  varieties;  diseases  and  remedies;  arboricultural  principles 
m  relation  to  fruit-tree  growing  and  forestry;  orchards;  exercises  and 
excursions ;  kitchen- gardening. 

Rational  feeding  of  domestic  animals.— General  principles,  special  feeding  of 
each  species ;  practical  exercises  upon  the  composition  of  the  feed. 

Dairy.— Special  feeding  of  milch  cows  ;  rational  treatment  of  the  milk  ;  manu- 
facture of  butter  and  cheese. 

Agriculture  and  pisciculture. 

Agricultural  accountancy. — Book-keeping  in  single  and  double  entry  as  applied 
to  agriculture ;  exercises. 

Agricultural  industries. — Milling,  distillery,  brewery,  sugar-reiinery,  starch- 
manufactory,  fecula,  etc. ;  chemical  fertilizers ;  excursions  to  these. 

The  programmes  of  the  second  and  lowest  grades  are  of  a  very  similar  type, 
but  are,  of  course,  much  simpler,  in  view  of  the  fact  that,  in  order  to  cover  the  course 
in  two  years,  the  work  has  to  be  restricted. 

These  programmes  will  give  a  sufficient  suggestion  of  the  course,  the 
thoroughness  of  which  is  assured  by  (1)  excellence  of  equipments,  (2)  sound 
professional  education  and  training  of  the  teaching  staff". 

6.  Limitations  of  Secondary  Agricultural  JMucation  in  New  South  Wales. 

The  general  traditions  regarding  primary  education  which  officially  obtained  till 
quite_  recently  in  this  State,  are  largely  responsible  for  the  fact  that  students 
entering  upon  the  courses  of  the  Agricultural  Colleges,  arc  by  no  means  uniform  in 
respect  of  possessing  sufficient  preliminary  qualification.  The  age  of  entrance  is  16, 
and  the  only  essential  qualification  is  that  students  must  possess  "a  fair  competency 
in  reading,  writing,  and  arithmetic."  It  may  also  be  noted  that  arithmetic  is  one  of 
the  subjects  of  instruction  during  the  stay  in  the  the  college.^ 

Owing  to  the  admirable  organisation  of  education  on  the  continent  of  Europe, 
the  state  of  preparation  on  entry  into  secondary  agricultural  colleges  is  more 
uniform  and  much  higher.  The  improvement  of  the  primary  system  here  will  give 
such  schools  as  the  Hawkesbury  College  a  far  better  opportunity  of  shewing  what 
they  can  do  for  agricultural  education.  At  present  the  work  is  embarrassed  with 
difficulties  which  should  not  exist.  The  quality  of  the  instruction  can  easily 
advance  very  considerably  as  soon  as  all  pupils  who  enter  do  so  with  a  good  general 
education,  in  which  the  mathematics  and  science  reach  a  higher  grade. 

Elementary 

'  That  youths  16  years  of  age  need  instruction  in  arithmetic  is  a  sidelight  upon  the  character  of  our  late  system  of 
primary  education. 
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Elementary  physics,  chemistry,  botany,  zoology,  simple  algebra,  plane  and 
solid  geometry,  and  very  elementary  trigonometry,  ought  to  be  mastered  before  the 
student  presents  himself  at  a  secondary  school  of  agriculture,  and  certainly  would  be 
mastered  by  youths  of  16  years  of  age  in  all  countries  where  the  organisation  of 
education  is  at  all  satisfactory. 

A  second  limitation  is  the  absence  of  a  high  degree  of  specialism  in  the 
instruction.  The  disadvantage  of  teaching  too  many  subjects  is,  first,  that  the 
teacher's  reading  of  each  has  to  be  limited  instead  of  complete;  secondly,  the 
teaching  of  each  is  not  so  thorough  ;  thirdly,  that  no  time  remains  for  the  teacher 
to  undertake  original  research  and  scientific  work,  properly  so-called. 

The  superiority  of  the  continental  schools  depends  upon  the  importance 
attached  by  them  to  thoroughness  in  theoretical  work,  and  to  original  research,  as 
well  as  to  thorough  practical  training. 

Nevertheless,  schools  of  the 'type  of  the  Hawkesbury  College,  with  its  fine 
experimental  farm,  is  doing  work  of  incalculable  importance  for  the  State,  and  such 
schools  should  be  multiplied  if  we  are  to  meet  the  normal  demand  for  agricultural 
education.     The  organisation  of  the  Hawkesbury  College  is  excellent. 

7.  Path  of  Advance  in  Secondary  Agricultural  Education. — The  erection 
and  equipment  of  a  number  of  schools  of  the  type  of  the  Hawkesbury  Agricultural 
College  is  of  great  importance  for  the  future  of  agriculture  to  the  State.  To  quote 
the  official  view  of  the  Belgian  authorities,  it  is  to  such  schools  that  we  must  look 
for  the  development  of  an  increased  liking  for  agricultural  pursuits,  for  sound 
professional  instruction  in  agriculture,  and  for  a  considerable  advance  in  national 
prosperity. 

The  experimental  farms  associated  with  the  colleges  are  excellent,  and 
demonstrate  what  good  agriculture  can  do.  Agricultural  accountancy  and 
economics,  taught  so  as  to  disclose  how  far  any  experiment  promises  to  be  a 
financial  as  well  as  a  scientific  success,  will  help  students  to  decide  as  their  chances 
with  particular  crops. 

It  has  been  alleged  by  some  critics  that  the  scheme  of  instruction  at  the 
agricultural  colleges,  fails  to  guide  a  student  who  has  afterwards  to  work  under  the 
limitations  of  a  farmer  without  large  capital ;  that  the  course  of  instruction  is 
excellent  if  the  farmer  can  duplicate  all  the  appliances  of  the  college  itself;  but  that 
if  he  has  to  work  without  them,  he  is  found  to  be  lacking  in  initiative,  and  lacking 
in  reliance  upon  his  power  of  attacking  the  problems  of  agriculture  as  they  actually 
present  themselves.  There  is  undoubtedly  some  truth  in  the  criticism,  but  with  a 
proper  system  of  primary  education,  and  the  better  entrance  qualifications  which 
will  result,  all  this  will  change.  Good  education  insists  on  the  education  of  faculty 
rather  than  of  memory  ;  it  trains  the  pupil  to  think  rather  than  to  burden  his  mind 
with  myriads  of  facts ;  and  when  the  primary  school  has  been  reformed,  much  now 
defective  in  technical  and  other  advanced  forms  of  education  will  have  disappeared. 

The  most  important  conditions  of  progress  are  (1)  insistence  on  higher 
entrance  qualification ;  (2)  greater  specialism,  and  consequently  greater  efficiency 
in  the  teaching  stafi";  and  (a)  an  anticipation  of,  and  the  adjustment  of  working 
conditions,  so  as  to  admit  of  the  members  of  the  teaching  staff  undertaking  special 
lines  of  scientific  research.  This  would  not  only  greatly  and  directly  increase  their 
efficiency,  but  would  also  beget  that  attitude  toward  scientific  proo-ress,  without 
which  it  is  useless  to  hope  for  steady  and  permanent  advance.  ° 

_      We  can  hardly  go  too  far  in  meeting  the  wants  of  all  would-be  students  of 
agriculture,  for  they  will  do  much  to  build  up  the  prosperity  of  the  State 
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OTHER   SECOND AEY   AND   HIGHER   ELEMENTARY  EORMS   OE 
AGRICULTURAL  EDUCATION. 

[G.  H.  KNIBBS] 


1.  Introductory. 

2.  Short  Agricultural  Courses,  and  Special  Courses  in 

Various  Branches  of  Agricultural  Knowledge. 

3.  The  Courses  of  Belgium. 

4.  Belgian  Short  Courses  in  Dairying. 

5.  Farming  Schools  of  Austria. 


6.  Special  Schools  in  France. 

7.  Some  Features  of  German  Agricultural  Education. 

8.  Travelling  Lecturers  in  Agriculture. 

9.  Public  Spirit  in  Italian  Agricultural  Education. 

10.  Special  Schools  in  Other  Countries. 

11.  Importance  of  Various  Courses. 


1.  Introductory. — In  addition  to  complete  the  scheme  of  instruction  in 
higher  and  secondary  agricultural  schools,  it  is  necessary,  in  a  thorough  system  of 
agricultural  education,  to  develope  special  courses  of  several  kinds,  so  as  to  meet  the 
whole  of  the  wants  of  an  agricultural  community.  Such  special  courses  may  he 
comparable  in  range  to  the  longer  ones,  but  differ  in  that  they  are  of  a  more 
elementary  character ;  or,  on  tlie  other  hand,  they  may  bo  equally  advanced,  but 
more  restricted  in  range. 

_  In  a  country  in  which  agricultural  education  has  existed  only  for  a  short 
time,  it  is  particularly  desirable,  as  the  experience  of  such  countries  as  Belgium, 
Denmark,  Erance,  Germany,  Holland,  Switzerland,  etc.,  fully  shews,  to  organise 
both  short  courses  and  special  courses,  for  the  express  purpose  of  reinforcing  the 
skill  and  knowledge  of  those  already  engaged  in  various  agricultural  pursuits. 

Not  only  are  special  and  short  courses  necessary,  but  so  also  are  lectures  on 
the  recent  advance  of  practical  agriculture  or  of  agricultural  science.  These  should 
be  demonstrated  scientifically,  or  illustrated  by  lantern  slides,  etc.,  wherever  practic- 
able ;  and  may  be  made  of  great  value  to  practical  agriculturists.  Much  the  same 
end  may  be  reached  by  the  spread  of  agricultural  information  by  special  publica- 
tions. The  Department  of  Mines  and  Agriculture^  and  the  Press*  have  done  much 
valuable  work  in  this  direction,  especially  recently. 

Illustrations  of  the  range  of  such  secondary  forms  of  agricultural  education 
will  now  be  referred  to. 


2.  Short  Agricultural  Courses,  and  Special  Courses  i)i  various  branches 
of  Agricultural  Kn,owledge. — The  variety  in  the  subject-matter  and  the  organisa- 
tion of  short  courses  in  agriculture,  and  special  courses  in  branches  of  agriculture,  is 
considerable.  The  range  of  the  study  by  the  Commissioner  is  partly  indicated 
in  the  table  hereunder,  which  will  also,  as  before,  serve  for  detailed  references.  It 
may  be  mentioned  that  the  subject,  however,  was  studied  outside  the  indicated  range, 
but  it  was  quite  impossible  in  a  document  of  moderate  size  to  give  anything  like  a 
complete  account  of  the  systems  of  agricultural  education  of  the  world. 

Special  Courses  in  Secondary  and  Elementary  Agricultdral  Education. 


Chapters. 


Sections. 


Pages. 


Refers  to. 


VI 
XX 


XL 


35 

53 

39 

234 

40 

J) 

41 

?3 

42 

J) 

43,44 

234-235 

4 

521 

6 

521 

16 

530 

22 

532 

23 

533 

24 

533 

1 

Evening  School  for  Gardener.?,  Berlin. 

Two-year  Course  in  Dairying,  Tuskegee  Institute,  Alabama. 

,,  „  Market  Gardening,  Tuskegee  Institute,  Alabama. 

,,  „  Practical  Agriculture,  Tuskegee  Institute,  Alabama. 

,,  ,,  Stock-raising,  Tuskegee  Institute,  Alabama. 

,,  ,,  Horticultui'e    and  Apiculture,    Tuskegee    Institute, 

Alabama. 
Farming,  Gardening,  Schools  at  Hohenheim,  in  Germany,  and  Testing  of 

Agricultural  Machinery. 
The  Farming  and  Breeding  Establishments  of  Hohenheim,  Germany. 
Special  Agricultural  Courses  in  various  parts  of  Germany. 
Farming  Schools  in  Germany.'' 
Agricultural  Winter  Schools  in  Germany.''^ 
Special  Agricultural  Schools  in  Germany." 


'  The  Agricultural  Gazette  published  bj  the  Department  of  Mines  and  Agriculture,  has  been  of  great  and  iucreasing 
value.  Such  a  journal  if  producea,  ns  it  has  been,  by  the  co-operation  of  the  highest  scientific  experts,  workiDg  con  amort, 
and  under  competent  scientific  editorship,  will  be  a  factor  of  unqualified  importance  in  the  agricultural  future  of  the  ytate. 
It  is  held  in  high  esteem  already. 

'  Though  entered  under  the  heading  of  elementary  agricultural  education,  the  rjrade  of  work  is  much  the  same  as  in 
the  agricultural  colleges  of  this  State, 
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Chapters. 

Sections. 

Pages. 

Refers  to. 

XL 

25 

533 

Travelling  Lecturers  on  Agricultural  Subjects  in  Germany. 

XLI 

4 

539 

The  Horticultural  School,  Wageningen,  Holland. 

)) 

9,10 

544-545 

Instructors  in  Agriculture  and  Horticulture,  and  winter  courses  in  these 

subjects,  Holland. 

)) 

20 

551-552 

Schools  of  Agricultural  Management  in  Belgium. 

•) 

21 

552-554 

Agricultural  Sections  of  Secondary  Schools,  Belgium. 

J) 

22 

554 

Courses  in  Agronomy  for  Adults,  Belgium. 

)) 

24,  25 

555-556 

Courses   in  Farriery,    in  Orchard  Work,  and  in  Kitchen  Gardening,  in 

Belgium. 

,^ 

26,27 

556-558 

Dairying  Schools  in  Belgium. 

XLII 

6  and  9 

560-561 

Fruit-growing,  Viticulture,  and  Horticulture  in  Austria. 

11 

561 

Farming  Schools  of  Austria. 

12 

562 

Agricultural  Winter  Schools  of  Austria. 

J) 

14,  15 

562-563 

Dairying  and  Other  Special  Schools  in  Austria. 

J) 

22 

567 

Curriculum  in  Horticulture,  Copenhagen. 

3) 

30,  .32 

570 

Agricultural  and  Farmers'  Schools,  Sweden. 

»» 

34,  35 

571 

Swedish  Dairying  and  Farriery  Schools,  t 

XLIII 

7,8 

575-677 

Courses  in  the  Institut  Agricole,  Lausanne. 

J) 

11,12 

578-579 

Schools  for  Cheesemaking,  Moudon,  and  various  forms  of 
education  in  Switzerland. 

agricultural 

XLVI 

20 

654 

Short  Agricultural  Course,  Wisconsin. 

J) 

21,22 

654-655 

Dairy  Course,  and  Advanced  Dairy  Course,  Wisconsin. 

Without  reference  to  tlie  chapters  in  the  body  of  the  report,  the  above  list 
may  not  at  once  make  apparent  the  similiarity  or  diversity  of  the  organisation  of 
secondary  and  elementary  agricultural  education  in  the  various  countries  referred  to. 
It  may  therefore  be  stated  that  each  country  is  endeavouring  to  meet  the  needs  of 
every  class  of  agriculturist,  the  educational  influence  proceeding  from  the  Univer- 
si  ties  downwards. 

3.  The  Courses  of  Belgium. — The  provision  made  for  a  variety  of  courses 
under  the  Belgian  scheme  of  agricultural  education  is  worthy  of  considerable  atten- 
tion. Belgium  had  in  1901  about  6,000  hand  separators,  and  about  400  large 
co-operative  dairies,  treating  milk  supplied  by  about  25,000  farmers.  In  1890  the 
country  imported  no  less  than  6,000,000  kilograms  of  butter,  roughly  13,200,0001b. 
In  nine  years  the  improvement  in  agriculture,  dairying,  etc.,  had  reduced  this'import 
to  one  million  kilograms.  About  a  half -million  analyses  connected  with  apiculture 
have  been  made  since  1872  in  the  State  analytical  laboratories.  This  will  o-ive  some 
idea  of  the  agricultural  activity  of  the  countrv.  "^ 

The  tone  and  intelligence  of  the  whole  scheme  of  the  agricultural  education 
in  Belgium  depends  very  largely  on  the  influence  of  the  Institut  Agricole  of 
Gembloux.  ^See  Chapter  XLI,  Section  12,  pp.  546-7,  for  an  account  and  a  view 
of  the  mstitution.]  Besides  the  forms  of  instruction  already  mentioned  there 
are  courses  in  agronomy  for  adults,  which  are  credited  with  havin^  done  much 
to  raise  the  character  of  Belgian  agriculture,  by  making  the  farmers  more  alert 
as  to  the  service  which  science  can  render  them. 

,  i?lt=7i?'"^^  ''°'''-'f  ^f  «^^^^ifd  each  year  upon  general  propositions 
formulated  by  the  agrononiists  of  the  State.  Each  course  occupies  fifteen  lessons, 
the  groups  of  which  are  as  follows  : —  ^  ^w    , 


Group.  Subject  of  Instruction. 

1 .  General  conceptions  of  agriculture. 

2.  Rational  feeding  of  cattle. 

3.  Zootechnics  and  hygiene. 

4.  Rational  treatment  of  milk,  butter,  and  cheese. 

5.  Agricultural  book-keeping  and  accountancy. 


Group.  Subject  of  Instruction. 

6.  Poultry  raising. 

7.  Rural  law. 

8.  Elementary  conceptions  of  rural 

9.  Mutuality  and  co-operation. 
10.  Agricultural  hydrauHcs. 


economy. 


j^or  details  of  these,  reference  should  be  rmr^P  ^r.  +i.^  ^    ^      j^  ^-  i 

[CJiap.  XLI,  sec.  22,  p.  554.]  ^  ^^"^^  ^^  ^^'^  ^""^J  of  t^ie  report. 
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Courses  in  fruit-tree  culture  and  in  kitchen-gardening  are  also  given, 
the  courses  covering  fifteen  lessons.  These  are  arranged  for  the  orchardist  as 
follows,  viz. : — 

(1)  General  considerations ;  (2)  notions  of  vegetable  anatomy,  organography, 
and  physiology;  (3)  natural  and  artificial  multiplication  of  "fruit 'trees ; 
(4)  planting;  (5)  winter  pruning;  (6)  viticulture  and  vine-pruning; 
(7)  cultivation  and  treatment  of  the  pear,  apple,  etc.  ;  (8)  the.  pear  ui 
espalier-forms ;  (9)  the  peach ;  (10)  apricot,  plum,  cherry,  and  gooseberry  ; 
(11)  fruit  trees  in  the  open;  (12)  generalities  regarding  the  orchard; 
(13)  summer  pruning;  (14)  further  generalities  regarding  orchard  manage- 
ment ;  (15)  packing,  despatch,  exportation. 

There  are  courses  in  dairying,  the  scheme  of  management  of  which  is  of 
special  interest. 

4.  Belgian  Short  Courses  in  Dairying. — The  short-course  dairying  schools 
are  in  session  for  three  or  four  months.  The  whole  of  the  necessary  material  is 
furnished  by  the  Government,  and  the  schools  are  established  either  in  a  farmhouse, 
or  in  any  habitation  with  a  sufiicient  number  of  rooms  for  the  proper  installation. 
and  the  necessary  cellars.  Por  the  butter-factory,  the  apparatus  consists  of  two  or 
three  separators,  hand-machines,  pasteurisers,  refrigerators,  improved  churns,  butter- 
mixers,  control  apparatus  ("  creamometer,"  "  lactodensimeter,"  "  lactobutyrometer," 
Victoria,  Babcock,  and  Gerber  controllers,  "lactofermentators,"  etc.)  for  the  cheese- 
making  ;  tables,  drainers,  double-bottomed  vats,  presses,  cheese-shapes  or  moulds, 
etc. ;  and  finally  all  the  necessary  accessories  for  the  making  of  butter  and  cheese. 

Not  less  than  ten  nor  more  than  sixteen  pupils  are  accepted,  and  the  course 
is  absolutely  gratuitous,  but  the  pupils  must,  if  necessary,  make  their  own  arrange- 
ments as  to  board.^  Two  hours  are  devoted  to  theory,  and  three  to  practical  work. 
The  conditions  of  admission  are  that  the  young  women  shall  be  at  least  fifteen  years 
of  age,  the  young  men  shall  be  sixteen,  and  the  possession  of  a  sound  elementary 
education. 

The  teaching  staff  consists  of  the  following  oflQcers,  viz.  : — 

( 1 )  A  director,  charged  with  the  courses  of  agronomy  and  zootechnics,  respon- 

sible for  the  entire  material  organisation  of  the  school,  the  selection  of  the 
locality,  the  purchase  of  milk,  sale  of  produce,  etc.  These  duties  are 
undertaken  only  by  State  agronomists. 

(2)  The  "dairy  mistresses,"  who  reside  at  the  school.  They  are  charged  with 
the  course  in  dairying,  cheese-making,  and  book-keeping,  and  direct  the 
practical  work  of  the  pupils. 

The  practical  course  is  arranged  as  follows  : — Each  day  150  to  200  litres  of 
milk  are  treated,  part  being  converted  into  butter,  part  into  cheese  of  the  kinds 
locally  the  most  suitable.  All  pupils  take  part  in  each  kind  of  work  in  turn,  being 
divided  into  four  groups,  whose  several  duties,  changed  weekly,  are  as  here- 
under, viz.  : — 

(i)  Control  of  the  milk  and  cream  separation ;  (ii)  churning  and  preparation 
of  the  butter ;  (iii)  cheese-making,  and  its  treatment  in  the  drying-room 
and  in  the  cellar  ;  (iv)  cleaning  the  instruments,  etc.,  and  the  place. 

The  required  milk  is  furnished  by  the  people  in  the  locality,  or  by  the  pupils' 
parents.  The  work  is  co-operative,  each  supplier  taking  the  products  and  sub- 
products  due  to  him.  The  system  has,  as  one  of  its  chief  aims,  the  demonstration  of 
the  advantages  of  co-operative  dairying.  Twice  a  week  the  surrounding  farmers 
are  invited  to  witness  the  operation  of  the  establishment,  and  to  take  account  of  the 
advantages  of  the  new  systems. 

Two  hours  daily  are  given  to  the  theoretical  course.  It  is  made  as  intuitive  and 
attractive  as  possible,  by  means  of  the  material  which  the  teaching  staff  is  able  to 
exhibit;    for   example,    collections   of    fertilising   materials,    of    seeds,   diagrams, 

microscopes, 

'  It  is  by  no  means  essential  that  pupils  should  be  boarded  at  the  school,  though  such  a  scheme  has  advantages. 
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microscopes,  lierbarium  material,  etc.  The  pupils  themselves  make  little  collections 
of  fertilisers,  of  oil-cake,  of  arable  soils,  and,  as  far  as  the  season  permits,  of  the 
gramineous,  leguminous,  and  injurious  plants  to  be  found  in  the  fields. 

The  theoretical  studies  are  very  varied,  and  relate  to  the  principal  ideas 
conceijiing  good  farming ;  for  example,  the  choice  and  feeding  of  animals,  the 
improvement  of  the  fields,  the  use  of  fertilisers,  the  making  milk,  butter, 
cheese,  etc. 

The  programme  of  instruction  comprises  Dairying,  as  hereunder,  viz. : — 

(1)  Description  and  composition  of  the  milk  ;  change ;  adulteration ;  description 

of  instruments  for  determining  the  value  of  milk  and  for  the  detection  of 
fraud ;  the  creamoraeter,  lactodensimeter,  lactobutyrometer,  centrifugal 
controller,  acidimeter,  filtration,  aeration,  pasteurisation,  sterilisation, 
cooling,  weighing  and  measuring. 

(2)  Installation  of  a  dairy,  locality,  water,  etc. 

(3)  Sale  and  transport  of  milk. 

(4)  Manufacture  of  butter,  quality  of  milk  to  employ,  separation  of  the  cream, 

different  systems  and  their  explanation,  cream,  churning,  washing,  preser- 
vation, packing,  sending  away,  utilisation  of  by-products — skim-milk, 
thick  milk,  whey. 

(5)  Cheese-making — milk  to  be  used,  rennet,  coagulation,  theories  of  manu- 
facture of  different  kinds  of  cheese,  of  foreigti  cheeses. 

(6)  Advantages  of  co-opex'ation  in  dairying. 

The  other  subjects  treated  are — Zootechnics,  pastoral  agriculture,  book- 
keeping ;  and  the  students  have  access  to  a  library,  which  contains  a  fairly  large 
number  of  treatises  on  dairying,  butter  and  cheese  making,  the  hygiene  and  feeding 
of  cattle,  forage  cultivation,  domestic  economy,  arboriculture,  etc. 

For  a  more  complete  account,  reference  may  be  made  to  the  body  of  the 
report.  [Chap.  XLI,  sec.  27,  pp.  556,  557.]  Its  practicality  and  value  are  obvious, 
and  each  province  of  Belgium  possesses  its  dairying  school. 

During  four  months  of  the  year  every  Belgian  soldier,  so  desiring,  may 
attend  a  course  of  instruction  in  agriculture  [sec.  23,' p.  555]. 

The  thoroughness  of  the  course  in  farriery  is  worthy  of  note.  \_See  sec.  24 
p.  555.] 

5.  Farming  Schools  of  Austria.— The  farm  schools  of  Austria  (^Ackerban- 

scJmlen,  Wiesenbauschiden,  etc.)  have  courses  ranging  from  1^  to  3  years usually  of 

2  years,— and  embrace  continuation  work,  carrying  on  the  work  of  the  ordinary 
elementary  school  to  a  higher  plane,  manual  instruction  in  carpentry,  joinery,  etc., 
wheelwright's  work,  basket-weaving  and  similar  matters.  The  courses  last  through- 
out the  year. 

There  are  also  Winter-schools  where  young  farmers  or  farm-labourers  study 
during  the  wmter  months.  These  have  one  or  two  year  courses  with  sometimes  a 
one-year  course,  with  a  second  optional  year. 

The  Austrian  Dairying  Schools  {MolkereiscJmlen,  Meiereischulen)  are  dif- 
lerently  organised,  and  tlieir  aim  is  to  improve  the  art  of  dairying- 
It  may  be  mentioned  that  in  the  Country  Housekeeping  ^Schools  (Saushal- 
tungschulen)  the  instruction  embraces  the  mode  of  housino-  cattle  etc  the 
management  of  dairies,  kitchen-gai-dening,  fruit-culture  in  small  orchards,'  the 
utilisation  ot  truit,  etc.,  together  with  housekeeping  proper. 

Horticulture,  ot  Agrioulteal  fndus|.ie.  k  Bou^of bd,f::  J^'T'm^Su^ 

cultivation  of  cereals,  the   giwtl    ot  iudu  t  W  L?,?       f '  f  T^i. "'  '?  '?" 
viticulture  and  cenology,  the  cultivation  S  Cd L  and  Jw", T  ^'^^f  P'"* 
It  may  ba  statld  that  the  influence  of  tl  e  N»«„    ,  «^*™'=''0°.  «te.  .        . 
steadily  raisiSg  the  ckar^cta-  of  Frenera|ricult"ra?fducato':™°™°  '°'*""'°  " 

7. 
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1.  Some  Features  of  German  Agricultural  Mucation.—lrx  Germany  there  is  a 
type  ot  scliool  known  as  a  farming  school  for  youths  who  have  already  learnt  something 
ot  tarming.  The  number  allowed  in  any  one  school  is  limited  to  twelve.  These  schools 
are  managed  by  an  educated  practical  farmer,  who  as  "  Director  "  rents  a  farm  of 
about  300  or  400  acres,  and  cultivates  it  at  his  own  risk  as  State  tenant,  though  as 
long  as  he  is  Director  he  is  a  State  official. 

The  Director's  duties  are  to  give  instruction  in  agriculture,  and  in  subordinate 
and  allied  subjects;  to  superintend  other  branches  of  instruction,  and  to  maintain 
disciphne  ;  to  work  the  estate,  as  regards  products  and  methods,  in  such  a  way  as 
shall  agree  Math  a  plan  of  instruction  fixed  by  the  authorities.  He  is  assisted  by  an 
instructor ;  a  farming  inspector,  and  a  veterinary  surgeon.  The  course  lasts  for 
three  years  ;  the  pupils  must  be  at  least  17  years  of  age,  vigorous,  and  healthy,  and 
must  have  qualified  in  the  lower  schools.  They  must,  further,  understand  ordinary 
farm  work,  a'he  pupils  give  their  labour  in  the  practical  work  of  the  farm,  and 
study  and  work  under  the  following  conditions,  viz.  :— They  do  not  pay  fees ;  they 
are  provided  with  board  and  lodging  gratis ;  they  are  required  to  work  ten  hours  in 
summer,  eight  in  winter,  but  at  harvesting  two  more  hours  are  required;  their 
work  must  be  executed  diligently  and  carefully  ;  they  must  be  punctual ;  they  have 
no  regular  holidays,  though  short  periods  of  absence  are  granted  on  appKcation. 
Food  is  supplied  by  the  Director  in  return  for  the  work  performed  by  the  pupil. 

The  instruction  covers  the  following  range,  viz.  : — 

Theoretical  and  Practical. — (a)  Climatology ;  soils ;  plant,  fruit  and  grape 
cultivation ;  grass  and  hay  growing ;  breeding  domestic  animals ;  instruc- 
tion in  agricultural  trades ;  stocking  and  working  farms  ;  keeping  books  and 
accounts,  (b)  German  composition ;  arithmetic ;  geometry ;  elementary 
natural  science  ;  general  subjects. 

Practical. — Handling  agricultiu-al  machinery ;  beetroot  cultivation ;  irrigation 
and  drainage ;  regulation  of  brooks  and  streams ;  manuring,  sowing, 
harvesting,  hop-growing;  threshing,  cleaning,  measuring,  packing  of  grain, 
fruit,  etc. ;  repair  of  machinery,  tools,  etc. 

It  will  be  seen  that  this  class  of  instruction,  designed  for  small  farmers,  is 
eminently  practical,  and  the  Director,  having  to  make  his  farm  pay — for  it  is  at  his 
own  risk, — -is  under  every  inducement  to  adopt  good  practical  methods.  At  the  same 
time,  he  is  under  some  temptation  to  sacrifice  the  interests  of  his  students  to  his 
personal  interests.  Thus  the  method  does  not  reach  the  highest  grade  of  educational 
efficiency. 

During  the  period  of  heavy  work,  as  at  harvesting,  theoretical  instruction  is 
postponed ;  this  is,  however,  no  disadvantage.  Of  course,  the  obvious  defect  is  that 
the  financial  aspect  has  always  to  be  present  to  the  Director,  and  he  may  be  tempted 
occasionally  to  sacrifice  the  educational  aspect  thereto.  On  the  other  hand,  there  is 
no  temptation  to  undertake  merely  theoretical  experiments,  important,  of  course,  in 
higher  schools  undertaking  research,  but  beyond  the  educational  qualifications  of 
those  of  lower  grade  agricultural  schools.^ 

Some  of  the  schools  are  restricted  to  speeial  forms  of  agriculture ;  for  example, 
such  an  institution  as  the  grape-culture  and  vine  school  at  Weinsberg.  The  object 
is,  for  example,  to  afford  instruction  in  viticulture,  wine-making,  plant  and  tree- 
growing,  etc.  These  schools  are  directly  under  the  supervision  of  the  E,oyal  Bureau 
of  Trade  and  Commerce,  which  nominates  the  pupils,  limited  to  twelve  at  each 
school.  The  schools  axe  free ;  so  also  is  the  boarding  and  lodging  therein.  The 
course  is  two  years.  The  pupils  give  their  labour  on  the  attached  estate  (about 
85  acres),  receiving  a  small  honorarium  on  leaving.  The  expenses  are  borne  wholly 
by  the  State.  The  instruction  covers  about  the  following  range,  viz.  : — German, 
arithmetic,  geometry,  drawing,  elementary  chemistry,  physics,  mechanics,  climatology, 
soils,  manures,  the  use  of  implements,  tools,  etc.;  viticulture ;  wine-making  and 
storage;  fruit,  vegetable,  hop,  and  tobacco  growing  ;  the  breeding  of  domestic 
animals ;  and  farm  management. 

8. 

'  These  schools  are  regarded  as  elementary  schools.  It  should  be  mentioned  that  instruction  of  the  grade  given  in 
the  Hawkesbury  Agricultural  College  would  be  regarded  as  higher  elementary  in  Germany  and  France — hardly  as  secondary, 
because  of  the  brief  length  of  the  course,  and  insufficient  entrance  qualification. 
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8.  Travelling  Lecturers  m  Agriculture. — Througliout  Germany  travelling 
lecturers  disseminate  important  agricultural  information  by  a  system  of  local 
lecturing,  having  for  its  object  the  stimulation  of  the  peasants  and  small  farmers,  so 
that  they  may  do  their  work  rationally  and  be  led  to  make  experiments.  The 
lecturers  are  often  officials  in  the  pay  of  the  Chamber  of  Agriculture,  or  of  the 
larger  agricultural  societies ;  sometimes  they  are  masters  of  the  lower  agricultural 
schools.  The  Royal  Bureau  for  Trade  and  Commerce  promotes  and  assists  activity 
of  this  kind. 

The  lectures  range  over  a  variety  of  subjects — such,  for  example,  as  fruit 
culture ;  viticulture  ;  tobacco  growing  ;  the  breeding  of  domestic  animals,  of  poultry, 
of  fish ;  field  products,  meadow  and  garden  products  ;  artificial  manuring,  drainage, 
etc.,  etc. 

When  it  is  borneinmind  that  the  lecturers  are  suitably  educated  and  thoroughly 
practical  men,  with  genuine  agricultural  experience,  it  is  obvious  that  the  results  of 
such  lecturing  must  be  very  valuable.  It  should  be  borne  in  mind  that  there  is  a 
great  difference  between  the  teaching  of  men  whose  earlier  education  has  been 
thorough,  and  who  then  specialise,  and  that  of  uneducated  or  of  poorly-educated 
men,  who  are  merely  a  little  above  the  average  in  practical  agriculture  or  general 
information.  It  is  the  well-educated  man  who  can  give  the  most  valuable  help, 
and  everything  depends  upon  the  recognition  of  the  power  to  be  of  real  service  to 
the  practical  farmer,  etc. 

9.  Public  Spirit  in  Italian  Agricultural  Education. — So  earnestly  did  Dr. 
Guido  Baccelli,  the  Italian  Minister  for  Education,  urge  the  importance  of  a  more 
widely-extended  scheme  of  agricultural  education,  that  land-owners  gave  gratuitously 
over  6,000  little  experimental  plots,  the  value  of  which  is  at  least  £50,000. 

Not  only  did  landed  propi'ietors  respond  to  the  public  appeal  of  the  Minister, 
but  school  authorities,  teachers,  farmers  also  liberally  helped.  Teachers  attended  in 
thousands  to  hear  lectures,  and  a  very  large  number — about  2,000  in  one  year — of 
lectures  were  given  by  University  professors,  professors  in  the  technical  "  institutes," 
the  directors  of  practical  or  special  schools  of  agriculture,  prominent  agriculturists, 
agricultural  engineers,  and  similar  persons. 

This  elementary  instruction  touched  upon  the  modern  knowledge  of  the  part 
played  by  bacteria,  leguminous  crops,  rotation,  tlie  economic  importance  of  manuring, 
of  fertilisers,  of  tilth  and  of  farm  implements  and  machinery,  the  significance  of 
seed-selection,  the  necessity  of  a  study  of  climatological  and  meteorological  conditions, 
the  nature  of  plant  diseases,  and  the  treatment  and  eradication  of  the  same. 

In  order  that  teachers  should  be  able  to  deal  with  such  matters  in  the  primary 
schools,  not  only  were  the  special  lectures  referred  to  given,  special  instruction  was 
also  afforded  in  the  normal  school.  This  instruction  covered  a  very  wide  rano-e,  and, 
among  other  matters,  touched  on  the  following,  viz.  :— The  difference  between  arable 
and  uncultivated  lands  ;  the  nature  of  subsoils  ;  the  consequences  of  drainage  and 
of  irrigation;  the  significance  of  tilth,  of  the  use  of  machinery  for  that  purpose; 
the  conservation  and  use  of  stable  manures,  and  the  use  of  chemical  fertilisers  •  the 
cultivation  of  cereals,  of  textile,  dye,  oil-bearing,  and  aromatic  plants ;  meadow- 
cultivation;  orchards;  the  diseases  of  trees  ;  insect  pests;  the  dryino-  and  conserva- 
tion of  fruits ;  viticulture,  including  site  and  soil  selection ;  various  kinds  of  vine 
and  their  propagation ;  vine  diseases,  etc.,  Mdne-making,  vitiation  of  wine  and  its 
remedying ;  cultivation  of  the  mulberry  and  propagation  of  the  silkworm  •  olive 
cultivation  and  the  extraction  of  the  oil ;  apiaries  ;  the  dairv  and  poultry  yard  •  the 
rearing  of  cattle  and  pigs,  etc. ;  hygiene ;  elementary  tox*icology  •  and  also  'such 
subjects  as  book-keeping,  accountancy,  etc.  The.  value  of  this  instruction  in  Italy  is 
believed  to  be  very  great,  and  justly  so. 

10.  Special  Schools  in  other  Countries. -One  of  the  most  interesting  labora- 
tories for  agronomical  experiments  visited  by  the  Commissioners  was  that  of 
Copenhagen,  estab  ished  for  the  purpose  of  securing  a  permanently  satisfactory 
character  for  Danish  butter  and  dairy  products.  A  map  shewing  all  the  dairies  in 
Denmark  and  the  central  control  stations  is  kept  in  Cop^enha^nr  sfthat  the  crtrol 
can  be  thoroughly  organised  the  object  being  to  maintain  "unformity  of  quality. 
When  any  defect  is  observed,  the  farmer  supplying  the  product  is  duly  advised  as  to 
Its  correction;  and  the  gradmg  and  treatment  at  the  central  station  is  s^h  that 

Danish 
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Danish  butter  now  has  a  well-established  reputation  for  excellence  in  foreign 
markets.  We  would  do  well  to  have  a  similar  station,  controlled  by  the  same  class, 
viz.,  by  accomplished  scientific  experts,  whose  original  contributions  to  science  are 
of  great  value,  and  who  are  not  merely  superior  dairymen.  The  success  acbieved 
with  Danish  butter  is  due  to  the  original  scientific  researches  of  the  scientific 
experts  at  the  Copenhagen  laboratory.^ 

The  farming  or  agronomical  schools  of  Sweden  are  adjuncts  of  higher  primary 
schools,  with  a  definite  orientation  of  the  teaching  towards  agriculture,  and  the 
winter  schools  of  farming  have  courses  lasting  from  five  to  six  months,  the  pupils 
being  required  to  have  had  a  good  primary  education,  and  to  have  been  engaged 
twelve  months  in  an  agricultural  calling. 

The  dairying  schools  of  Sweden  are  variously  organised.  At  Alnarp,  for 
example,  there  is  a  dairying  institute  with  a  higher  school  which  demands  as  a 
preliminary  qualification  two  years'  attendance  at  an  agricultural  school,  and  one 
year's  experience  in  a  dairy ;  and  a  lower  school,  for  which  one  year's  dairy  experience 
is  also  demanded,  and  a  primary  school  education.  The  age  must  be  at  least  1 9. 
Only  twelve  pupils  are  received  in  this  type  of  school,  the  fees  being  respectively 
£33  and  £22  per  annum  Eor  further  information,  reference  may  be  made  to  the 
body  of  the  report.     [Chap.  XLII,  sec  34>,  p.  671.]^ 

In  Switzerland  the  practical  school  for  cheese-making  {ecole  pratique  de 
fromagerie)  of  Moudon  was  one  of  the  finest  seen  by  the  Commissioners,  the  new 
building  being  very  perfect.  The  whole  place  represented  the  best  features  of 
electric  installation  for  power  and  light,  and  the  means  for  scientific  control  and 
examination  of  the  work  was  all  that  could  be  desired.  There  are  a  number  of 
dairying  and  farming  schools,  schools  for  viticulture,  gardening,  etc.,  for  which 
reference  may  be  made  to  the  body  of  the  report.     [Chap.  XLIII,  sec.  12,  p.  579.] 

11.  Importance  of  Various  Courses. — Every  person  who  can  devote  the  time 
thereto  would  receive  a  distinct  and  sufficient  advantage  by  passing  through  a 
complete  agricultural  course  if  he  desired  to  engage  in  agriculture.  Nevertheless,  in 
view  of  some  degree  of  specialism  in  actual  practice — dairying  for  example, — and  of 
limitation  of  time  or  means,  it  is  advisable  that  a  large  number  should  be  induced  to 
learn  merely  scientific  dairying,  viticulture,  oenology,  sheep  and  stock-breeding,  and 
so  on.  This  shews  the  necessity  and  value  of  short  special  courses  and  of  lectures. 
The  men  appointed  need,  however,  to  be  excellently  trained  so  as  to  command  respect, 
and  eminently  practical  so  as  to  demonstrate  beyond  question  the  economic  value  of 
the  course. 

Every  country  in  Europe  has  satisfied  itself  that  a  liberal  system  of  agricul- 
tural education  is  necessary  from  the  standpoints  of  economics. 

The  lecture  courses  referred  to  in  section  8  of  this  Division  are  esteemed  of 
great  value,  and  keep  agriculturists  in  touch  with  the  world's  progress,  not  merely 
that  which  is  local.  The  lecturers  are  competent  to  demonstrate  when  necessary, 
and  this  enhances  the  value  of  their  Avork. 

'  The  work  of  Professor  V.  Storch,  N.  I.  Fjord,  and  others  is  known  to  all  competently- informed  experts. 

^  The  part  Sweden  has  played  in  the  improvement  in  the  modern  dairy  is  well  known.  R.  Torni5rhj6lm,  at 
Gedsholm  in  Skane  in  1840,  developed  what  is  known  as  the  Holstein  system  of  separatmg  the  cream.  The  P.  U. 
Gussander  [1793-1871]  system  was  also  tried.  Then  in  1864,  J.  G.  Swartz's  [1819-1865]  ice-method  was  invented  and 
beoairae  popular  in  Austria,  Denmark,  Finland,  Germany,  Norway,  etc.  This  was  supplanted  by  the  modern  separating 
system,  1878.  Dr.  Gustaf  de  Laval's  Separators,  C.  A.  Johansson's  Extractor  1887,  A.  Wahlin's  Accumulator,  and 
E.  G.  N.  Salenius'  Radiator  are  probably  too  well  known  to  need  more  than  mention. 
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ELEMENTARY   AGRIOULTUEAL  EDUCATION. 

[G.  H.  KNIBBS.] 


1.  Introductory. 

2.  References  to  agricultural  education  in  the  Interim 

Report  on  Primary  Education. 

3.  The  training  in  agriculture  of  the  French  primary 

teacher. 

4.  Principle   governing    elementary    agricultural    in- 

struction. 


5.  References    to    elementary   agricultural    education    in 

present  report. 

6.  The  significance  of  elementary  agricultural  teaching  in 

New  South  Wales. 

7.  The  importance  for  agriculture  of  elementary  science  in 

the  primary  school. 

8.  Concluding  remarks  on  elementary  agricultural  education. 


1.  Introductory  .—In  Europe,  such  a  type  of  education  as  is  provided,  for 
example,  at  the  Hawkeshury  Agricultural  College,  would  rank  lower  than  secondary, 
and  somewhat  higher  than  elementary.  When,  in  the  future,  the  students  enter 
that  college  properly  qualified,  it  will  naturally  develope  into  a  secondary  agricultural 
school,  in  the  stricter  sense  of  the  word.  This  is  not  in  any  way  the  fault  of  the 
administration,  but  is  due  to  the  fact  that  our  whole  school  system  is  not  yet 
satisfactorily  organised.  Many  lads  entering  the  college  are  weak  even  in 
arithmetic  (!),  and,  speaking  generally,  they  have  either  very  hazy  or  no  notions  of 
the  sciences,  i.e.,  of  physics,  chemistry,  geology,  botany,  and  zoology,  etc._ 

The  term  Elementary  Agriculture  is  also  occasionally  applied  to  instruction 
which,  though  not  strictly  systematic  instruction  in  the  subject,  is  more  or  less 
definitely  orientated  in  regard  to  agriculture.  Such  instruction  is  to  be  found  in 
the  primary,  or, even  in  secondary,  schools.  Work  like  that  being  done  by  Mr.  John 
Halstead,  of  Eglinton,  near  Bathurst,  is  also  known  by  the  same  term. 

It  may  be  mentioned  that  there  is  a  widespread  and  growing  belief  in 
educational  circles  that  the  direct  observation  of  nature,  as  an  essential  of 
education,  has  an  importance  whicli  in  the  joast  has  been  wholly  overlooked. 
Practicality  depends  upon  real,  as  distinguished  from  mere  literary  knowledge,  and 
the  world  is  coming  to  recognise  Ihat  it  is  to  tlie  men  who  observe,  think,  and 
translate  their  thought  into  act,  rather  than  to  those  aaIio  are  erudite  concerning 
the  achievements  of  others,  that  the  progress  of  mankind  is  to  be  ascribed.  Hence 
direct  nature  study,  manual  exercises,  laboratory  practice,  and  all  similar  forms  of 
direct  study  practical  effort  are  highly  appreciated  in  modern  educational  method. 

2.  Beferences  to  Agricultural  Edncdilon  in  the  Interim  Hcport  on  Frimary 
Education. — Important  references  are  madc^  to  elementary  agricultural  education 
in  the  Commissioners'  Primary  Report.  Those  by  the  Commissioner  here  writing 
are  as  follow  : — 

Repeeences  to  Agricultural  Education  in  the  Interim  Report  on  Prijiary  Education. 
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Nature  Study,  Schools  of  Geneva. 

Natural   History,    Zook.^y,    Botany,    INIineralony,    Geology,    Animal   and 

Vegetable  PJiy.sidldgy,  Canton  of  Vaud. 
The  teaching  of  matters  relating  to  the  field,   farming,   etc.,    in  German 

Schools. 
Natural  History  in  German  Elementary  Schools. 
Teaching  of  Fruitgrowing  in  German  Elementary  Schools 
Theory  of  Agriculture  in  Belgian  Communal  ScliooLs 
Rural  Economy  in  Hungarian  Primary  Schools 
Agricultural  teaching  in  the  Fi'ench  Primary  Schools 
Agricultural  Education  in  Russia. 
Theoretical   and    Practical    Agriculture    and    Horticulture    for   French 

teachers  m  i raining  Schools. 
Natural  Science  and  Hygiene  for  French  teachers 

Th^pT^J^^Tl^T^''^^'-'  '"'''^  ^^^''"^l  ^^''^"""^y  for  French  teachers. 
Theoretical  Instruction  m  Agriculture  given  in  nearly  all   normal  schools 

tor  primary  teachers,  Switzerland 
Necessity  for  Gardens  as  adjuncts  to  schools 


It  is  desirable  that  thesepassages  should  be  referred  to,  for  they  will  disclose 
how  very  different ^s  the  p^ehmmary  qualification  for  learning  agriculture  in  Europe 

3. 


from  that  in  New  South  Wales. 
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3.  The  Training  in  Agriculture  of  the  French  Primary  Teacher. — In  general 
matters,  it  is  desirable  that  we  should  not  continue  the  self-deception  which  led  us 
to  regard  pur  primary  education  as  the  best  in  the  world.  In  the  matter  under 
review,  it  is  specially  important.  Let  us  refer  for  a  moment  to  the  education  of  the 
French  primary  teacher,  in  so  far  as  it  qualifies  for  an  intelligent  understanding  pf 
agriculture,  and  compare  it  with  the  so-called  training  of  our  own  primary  teachers. 

The  Prench  teacher  has  three  years  of  Physics,  viz.  : — Gravity,  hydrostatics, 
acoustics,  heat,  meteorology,  electricity,  magnetism,  optics,  and  mechanics.  Jle 
has  three  years  of  Chemistry,  inorganic' and  organic.  He  has  one  year  of  Botany, 
including  organography,  vegetable  physiology,  theory  of  fecundation,  classification ; 
one  year  of  Zoology,  including  human  anatomy  and  physiology,  the  classification  of 
animals;  one  year  of  Geology,  including  general  and  stratigraphical  geology, 
palaeontology.     This  by  way  of  general  preparation. 

During  the  second  and  third  years  of  his  training  he  has  special  courses  in 
Agriculture,  Zootechnics,  and  Rural  Economy,  as  follows  : — 

(i)   Soil,  its  modification,  chemically  and  physically,  manuring,  amelioration, 

irrigation,  drainage,  working, 
(ii)   Growth  of  special  crops,  cereals,  leguminous  plants,  forage  and  industrial 

crops,  rotation, 
(ill)  Feeding  and  care  of  animals,  breeds  of  horses,  cattle,  sheep,  pigs,  etc. 
(iv)  Rural  economy,  landed  property,  method  and  capital  of  exploitation,  book- 
keeping and  accountancy. 
(v)  Horticulture,  site,    soil,    planting,    culture,   various   trees   and   the   vine, 
grafting,  the  kitchen  garden,  etc. 

He  also  learns  plane  and  solid  geonietry,  trigonometry ,  surveying,  plan- 
clraioing,  and  field-surveying ,  the  courses  extending  over  three  years.  He  alsp  has 
manual  training  in  wood  and  iron.  [See  Interim  Report,  Chap.  XXXV,  Sees.  9, 
10,  11,  13,  17,  pp.  334-337].  And  such  instruction  is  given  by  highly  competent 
instructors. 

The  science  taken  is  equally  good  in  other  countries.  For  example,  in 
Zurich,  in  Switzerland,  the  teacher  during  training  is  instructed  in  botany,  zoology, 
chemistry,  inorganic  and  organic,  mineralogy,  geology,  general  physics,  mechanics, 
heat,  acoustics,  optics,  magnetism,  electricity.  This  knowledge  is  not  merely 
bookish,  it  is  experimental.^ 

In  other  countries,  the  instruction  is  equally  thorough,  and  for  the  simple 
reason  that  the  teachers  are  trained  by  men  of  higher  education  thap,  their  own 
order  before  they  undertake  professional  work  as  teachers.  Hence  they  are  well 
qualified  to  give  elementary  instruction  in  the  sciences.  In  this  State,  although 
there  are  exceptions,  teachers  as  a  whole  are  not  so  qualified/  for  they  have  neither 
had  the  advantage  of  a  good  secondary  education  of  European  standard,  nor  of 
professional  training.      This  is  the  fault,  not  of  the  teachers,  but  of  the  State  system. 

4.  Principle  governing  elementary  agricultural  instruction.  It  is  importgint 
that  we  should  guard  against  any  attempt  to  turn  the  primary  school  into  a  technical 
school.  Really  practical  education  involves  thoroughness.  The  problem  with 
which  we  have  to  deal  in  this  state,  viz.,  to  promote  a  disposition  to  "go  on  the 
land,"  to  engage  in  agricultural  pursuits,  has  presented  itself  in  other  places,  as,  for 
example,  in  France  and  in  Germany.  It  is  set  out  in  the  Interim  Report  quite 
clearly  and  definitely  [Int.  Rep.,  Chap.  VI.,  Sec.  43,  p.  78].  A  commission  dealt 
with  the  matter  in  France  and  gave  it  distinct  form.  The  ofiicial  instructions  are 
to  this  effect,  viz. : — ■ 

The  ideas  of  agriculture  in  the  elementary  school  are  addressed  less  to  the 
memory  than  to  the  intelligence,  and  are  intended  to  direct  the  pupils'  attention  to 
the  everyday  facts  of  agricultural  life,  and  to  elucidate  the  fundamental  scientific 
notions  underlying  the  more  important  agricultural  operations.  The  "  why "  is 
important,  not  details,  definitions,  and  agricultural  recipes.  The  rationale  of 
hygiene,  both  as  regards  man  and  domestic  animals,  is  regarded  as  of  value.     The 

use 

^  "  The  acquisition  of  so  much  Isnowledgo  of  system  and  classificatioa  as  can  he  included  in  a  text-hook  of  science  is 
really  becoming  to  he  regarded  as  so  much  '  examination  fodder,'  haTing  no  further  value  than  the  attainment  of  a  diploma." 
This  is  tVie  expressed  view  of  Herr  VPilsdorf,  of  Plauen.     [See  Chap.  XL,  Sec.  27,  p.  536.1 

^  It  is  true  that  many  teachers  are  making  admirable,  enrnest,  and  most  self-sacrificing  efforts  to  stand  on  a  higher 
plane  of  qualification,  and  are  maVing  good  the  defects  of  their  education  and  training  under  the  departmental  system. 
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use  of  a  manual  of  agriculture  is  to  be  deprecated  ;  what  is  wanted  is  direct  observa- 
tion and  reasoning.  A  taste  for,  and  understanding  of,  agricultural  matters  is  that 
which  the  instruction  is  intended  to  create.  The  object  to  be  attained  is  therefore 
to  initiate  a  large  number  of  country  school  children  into  such  elementary  know- 
ledge as  is  indispensable  for  reading  with  profit  a  work  on  modern  agriculture,  or 
for  following  an  agricultural  discussion ;  and  to  instil  a  love  of  country  life ;  to 
make  the  pupils  realise  that  the  calling  of  the  agriculturist  for  intelligent, 
properly  instructed,  and  practical  workers,  is  far  more  independent  and  remunera- 
tive than  many  others. 

The  tone  of  this  is  healthy,  but  it  is  easy  for  those  who  do  not  know  all  the 
facts  to  draw  a  wrong  inference,  viz.,  that  practical  education  for  the  farmer's  son 
is  education  which  abandons  generality  and  specialises  in  agriculture.  This  inference 
would  be  erroneous.  Education  in  the  primary  school  must  retain  generality  if 
the  best  results  are  to  be  achieved,  but  this  generality  in  no  way  prevents  the 
orientation  of  the  nature-study,  natural  history,  and  general  science  teaching,  so  that 
it  will  be  of  direct  practical  value,  and  of  special  application  to  local  industrial 
conditions.  To  ensure  this  orientation,  and  at  the  same  time  maintain  general 
eflBciencv,  well  educated  and  trained  teachers  are  wanted. 

5.  References  to  Elementary  Agricultural  Education  in  present  Report. — 
The  following  passages  refer  to  the  various  grades  of  elementary  agricultural 
instruction  mentioned  by  the  Commissioner  here  writing. 

References  to  Elementaev  Agricultural  Instruction. 


Chapters. 

Sections. 

Pages. 

Befers  to. 

XX 

5 

224 

Nature-study  and  agricultural  instruction  at  Tuskegee,  Alabama. 

n 

)» 

225 

Nature-study  and  gardening  at  Tuskegee. 

XL 

20 

531 

Elementary  agriculture  of  educative  rather  than  utilitarian  character  and 
aims  in  Germany. 

JJ 

21 

532 

Various  types  of  so-called  elementary  agricultural  schools  giving  general  or 
special  instruction  in  Germany. 

J) 

22  to  25 

532,  533 

Several  classes  of  agricultural  schools  regarded  as  elementary  in  Germany. 

'1 

26 

534,  536 

Natural  history  and  instruction  in  agriculture  at  Geistingen,  in  Germany. 

T> 

27,28 

536 

Advantages  of  elementary  agricultural  instruction,  and  the  training  of 
primary  teachers. 

XLI 

9 

545 

Instruction  for  teachers  of  elementary  agriculture. 

XLII 

11 

561 

Farm  schools  of  Austria,  known  as  elementary. 

" 

32 

570 

Continuation  course  in  agriculture,  Swedish  schools. 

An  account  is  given  by  one  of  the  Commissioners  [Mr.  Turner]  of  agriculture 
in  the  primary  schools  of  the  State,  to  which  reference  should  be  made''    fChap 
XLVIII,  pp.  663-679,  pp.  681-683,  pp.  683-684,  pp.  684-685.] 

6.  The  Significance  of  Elementary  Agricultural  Teaching  in  New  South 
Wales.— The  very  fine  results  attained  by  Mr.  John  Halstead  at  the  Eglinton  School 
are  significant  m  several  respects.  He  has  had,  in  many  ways,  a  unique  experience. 
He  obtained  some  knowledge  of  agriculture  in  England,  but  that  was  supplemented 
by  a  study  of  Belgian  dairy  farming,  Dutch  horticulture,  etc.,  Spanish  fruit-growin^' 
and  curing,  kitchen-gardening,  irrigation,  etc.  ^ 

.  in  ??^\T^xPw'''''.'  "^^y  ^^  ^^^'^  ^^  *^  ^^^  ^i^'^o^  of  adopting  the  system 
followed  by  Mr.  Halstead  as  a  general  and  ideal  one,  he  has  at  least  demonstrated 
several  important  things,  which  are  becoming  more  and  more  clearlv  reco"-nised  in 
educational  circles.     These  are  as  follows : —  ^  o 

(1)  The  immense  value  of  experience  of  the  better  educational  ideals  of  other 
countries.  [This  is  seen  m  the  fact  that  much  of  Mr.  Halsted's  initiative 
and  power  as  a  teacher  and  his  freedom  from  mechanicalism,  are  due  to 
the  influence  of  what  he  had  seen  and  learnt  elsewhere.  His  experience 
has  translated  itself  into  his  work  as  a  teacher  ] 

?hlih'^?,f  fTth!  r '  P^^7°^^«.  training  system  of  Europe  and  America, 
which  up  to  the  time  of  writing,  has  not  been  put  into  force  for  aU 
incoming  teachers  m  the  Public  Instruction  DepartmU.  [The  success  of 
the  agricultural  work  done  by  Mr.  Halsted's  pupils  reallv  rpflpptV  his 
acquired  knowledge  oi  the. ^^.,t,  and  the  enthSt  wh  ^Luch  know- 
ledge  l?oth  ponfers  and  inspires.]  vrm^u  suou  js.uuw 


(2) 
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(3)  Self-activity  is  essential  for  the  thorough  arousing  of  the  pupils'  interest. 
[No  one  can  read  of  the  achievement's  of  Mr.  Halsted  without  seeing  that 
Eroebel's  dictum,  as  to  the  necessity  of  self-activity,  is  an  established  truth. 
Children  must  express  themselves  in  deeds  as  well  as  in  words;  real 
education  must  train  the  mind  to  exprc  ss  itself  through  the  hands  as  well 
as  through  the  tongue.] 

(4)  The  unqualified  importance  of  correlated  studies.  [The  Nature  study 
involved  in  the  work  of  the  pupils  makes  them  recognise  the  inter- 
dependence  of  the  things  of  Nature,  and  the  connexion  of  the  sciences. 
Thus,  where  their  instructor  is  competent,  they  learn  in  a  profoundly 
interesting  way  something  of  botany,  geology,  zoology,  chemistry,  physics, 
etc.,  and  their  own  observations  can  be  made  the  starting  point  for  further 
instruction,  and  they  learn  these  things,  not  in  an  isolated  way,  but  as  a 
series  of  interdependent  facts.] 

(5)  The  value  of  an  intelligent  use  of  the  heuristic  method,  and  of  following  a 

method  Avhich  recognises  that  education  must  be  self-evolution.  [Mr. 
Halsted  excites  the  interest  of  his  pupils  in  observing  the  relation  of  things ; 
they  are  alert  to  Nature  as  it  surrounds  them ;  their  powers  of  initiative 
are  called  upon ;  their  interest  in  their  tasks  is  intense.^  These  are  the 
conditions  under  which  pupils  progress.] 

Other  teachers  have  similarly  got  satisfactory  results,  by  the  adoption  of 
similar  methods. 

The  public  significance  of  this  fact  is,  that  it  discloses  in  a  conspicuous 
manner  how  important  is  a  principle  recognised  by  educationists  in  Europe  and 
America,  viz.,  that  the  proper  orientation  of  instruction  in  science  is  of  great 
practical  value;  further,  that  elementary  science  is  a  necessity  in  primary  instruction, 
if  that  instruction  is  to  really  equip  for  life's  work. 

7.  The  Importance  for  Agriculture  of  Elementary  Science  in  the  JPrimary 
Schools. — The  fundamental  importance  of  good  primary  schools,  and  of  the  proper 
professional  training  of  teachers  to  staff  them,  is  perceived  at  once  when  the  after 
issues  are  taken  into  account.  The  prevailing  educational  idea  of  this  State  has  not 
gone  very  much  further  than  the  three  "  U  "  view,  viz.,  that  a  public  system  of 
education  is  called  upon  to  provide  instruction  in  reading,  writing,  and  arithmetic, 
and  but  little  else.  Our  schools,  as  a  Avhole,  are  not  equipped  for  effective  science 
teachings  with  demonstrations,  in  physics,  chemistry,  botany,  zoology,  or  geology, 
nor  are  our  teachers,  as  a  ?o/;o^e,  trained  in  a  recognised  way  to  teacli  these  subjects. 
Hence,  children  on  leaving  the  primary  schools  are,  as  a  rule,  quite  innocent  of  any 
such  knowledge,  even  the  most  elementary,  of  the  sciences. 

To  enter  intelligently  upon  agricultural  pursuits,  or  higher  agricultural 
instruction,  some  knowledge  of  elementary  science  is  hoAvever  an  essential ;  in  Europe 
and  in  America  this  is  obtauied  in  the  primary  school.  Teachers  are  trained  to  teach 
these  subjects,  and  during  their  professional  training,  not  only  receive  instruction 
therein,  but  also  in  the  method  of  teaching  them.  Owing  to  this,  the  pupil  is 
better  prepared  elsewhere  for  agricultural  instruction,  and  for  an  agricultural  life, 
than  he  is  in  this  State,  and  we  cannot  hope  for  the  satisfactory  results  attained  in 
the  agricultural  schools  of  Europe,  until  the  primary  system  of  the  State  has  been 
radically  altered,  which  it  has  not  as  yet,  in  the  direction  pointed  out  in  the 
Gommissioner' s  previous  Reports.  Nothing  but  a  "  previous  training  system,"  and 
equally  well-equipped  schools  will  put  our  system  in  the  fairway  to  success. 

8.  Concluding  Remarks  on  Elementary  Agricultural  Education. — Erom 
what  has  been  stated  it  may  be  seen  that  it  is  essential,  if  we  are  to  have  primary 
education  which  in  any  way  approaches  that  of  the  countries  of  Europe,  and  which 
will  help  agricultural  and  industrial  pursuits,  to  make  provision  for  the  scientific 
education  of  teachers,  in  specially  organised  schools  for  their  thorough  professional 
training,  including  training  in  science,  as  in  other  countries.  Attendance  at  a 
University,  merely,  is  not  training  of  the  kind  required ;  the  explanation  of  this 
was  indicated  in  the  Eeport  on  Primary  Education.  In 


'  The  testimony  of  children  as  to  tlie  effect  of  interest  in  their  I?ssons  is  very  remark^lfle,     They  do  not  tire  of  their 
tasks,  though  they  actually  think  more  earnestly. 
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In  the  training-scliool  for  teachers,  the  general  method  of  orientating  the 
scientific  instruction,  so  that  it  shall  bo  of  local  interest,  value,  and  touch  with  the 
probable  after-life  of  the  pupils,  can  be  taught  and  illustrated.  The  work  of  Mr. 
Halstead  and  others  shews  the  great  practical  value  of  such  orientation,  as  well  as 
the  ethical  and  peedagogic  value  of  such  methods  of  instruction.  The  proper  results 
to  be  expected  from  special  agricultural  teaching  ^vill  not  be  realised  until  we 
radically  improve  our  primary  system  ;  aad  we  shall  remain  behindhand  until  we  do 
so  improve  it. 

It  is  obvious  that  in  countries  where  the  teachers  are  more  highly  educated 
and  trained,  and  where  the  schools  are  adequately  equipped  for  the  teaching  of 
science,  where  the  school  buildings  are  arranged  with  separate  class-rooms,  allowing 
of  more  perfect  concentration  of  attention,  that  the  necessary  foundation  for 
agricultural  as  well  as  for  all  other  forms  of  technical  education,  can  be  better  laid 
than  they  can  in  our  State  at  the  present  time,  and  if  our  educational  system  is  to 
be  the  peer  of  the  better  systems  of  the  world,  then  it  must  be  possible  for  teachers 
generally  to  achieve,  not  only  in  agriculture  but  in  other  directions,  what  the  genius 
of  only  a  few  has  reached,  viz.,  such  results  as  Mr.  Halsted  and  some  few  others 
have  obtained — results  which  are  not  due  to  our  scheme  of  education,  but  which 
stand  out  as  exceptional,  and  as  the  result  of  personal  ability  and  devotion. 

Many  inspectors  and  teachers  have  the  necessary  devotion  to  give  an 
agricultural  and  industrial  orientation  to  scientific  instruction  ;  but  until  we  have  a 
thorough  system  of  professional  training  for  teachers,  our  educational  effort  will  be 
crude  and  often  misdirected,  and  in  unwise  hands  elementary  agricultural  instruction 
may  degenerate  into  an  attempt  to  tui'n  the  primary  school  into  a  technical  one, 
instead  of  representing  an  orientation  of  scientific  teaching. 
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XI. 


COURSES  IN  ZOOTECHNIOS,  PAERIERY,  VETERINARY  SCIENCE  AND 
MISCELLANEOUS  SUBJECTS  CONNECTED  WITH  AGRICULTURE. 

[(}.  H.  KNIBBS.] 


1.  Introductory. 

2.  References   in   the  Report  to   Zootechnioal   and 
Veterinary  Science,  etc. 

Miscellaneous    subjects    treated    in    agricultural 

courses. 
Zootechnics. 

The  value  of  a  thorovigh  course  in  Zootechnics. 
Farriery. 


7.  Veterinary  Science. 

S.  Veterinary  Science  in  the  State  of  New  South 
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1.  Introductory. — There  are  a  number  of  subjects  more  or  less  directly 
connected  with  agriculture,  instruction  in  regard  to  which  is  usually  provided  in 
agricultural  universities,  colleges,  or  schools,  or  which  are  considered  in  some  sense 
agricultural  subjects.     These  will  be  referred  to  here. 

2.  References  in  the  Report  to  Zootechnical  and  Veterinary  Science,  etc. — 
The  proper  care  and  feeding  of  animals  is  everywhere  regarded  as  distinctly 
important  in  connection  with  agricultural  pursuits,  and  it  seemed  desirable  therefore, 
to  afford  clear  evidence  of  the  excellent  instruction  which  it  is  deemed  desirable  to 
afford  agriculturists.  The  following  references  in  the  body  of  the  Report  relate  to 
matters  of  this  kind,  viz. — 


Courses  ix  Veterinary  Science,  Zootechnics,  Farriery,  etc. 


Chapters. 


Sections. 


XXXIX 


XL 


XLI 


XLII 


XLIII 
XLV 


20,  21 

27 

2.S 

29 

30 

2 

s 

21 
.3,6 

8 

10 

15 

17 

18 

21 

24 

27 

7 

18,  19 

.15 

7 

6 

7 

20 


Pages. 


Refers  to 


47.3 

477 

47S 

478 

479 
.519,  520 

523 

532 
539-541 

543 

545 
548,  549 

550 

5.50 

553 

555 
556,  557 

560 
563,  564 

571 

577 
62.5-628 
628-630 
642-644 


Veterinary  Hygienp,  University  of  Edinburgh. 
„  „  Glasgow. 

,,  Science,  ,,  Ireland. 

,,  ,,  ,,        College  of  Wales, 

"  Hygiene  ,,  ,.  North  Wales 

,,  Medicine  and  obstetrics  at  Agricultural  High  School,  Hohenheini. 

,,  Science,  Berlin  Agricultural  High  School. 

Schools  for  courses  in  breeding  animals,  in  shoeing,  etc.,  Prussia. 
Zootechnics  in  the  Agricultural  College,  "Wageningen,  Holland. 
Four-year  course  in  State  Veterinary  College  at  Utrecht. 
Cattle-breeding,  etc.,  in  Winter  ^Vgricultural  Courses,  Holland. 
Zootechnics  at  Agricultural  Institute,  Gembloux,  Belgium. 
State  School  of  Veterinary  Medicine,  Brussels. 
Zootechnics  in  Secondary  Agricultural  Education,   Belgium. 

,,  Agricultural  Sections  of  Secondary  Schools,  Belgium. 

Courses  in  Farriery  in  Belgium. 

Zootechnics  in  connection  with  Belgian  Daii'y  Schools. 
Breeding  of  Animals  in  Austrian  Secondary  Agricultural  Education. 
Curriculum  in  Veterinary  Science,  Copenhagen,  Denmark. 
Veterinary  Institute  and  Farriery  in  Stockholm,  etc.,  Sweden. 
General  Zootechnics  at  the  Agricultural  Institute  of  Lausanne,  Switzerland. 
Course  in  Zootechnics  in  the  National  Agronomical  Institute  of  France. 
Practical  ,,  ,,  „  ,, ' 

Hippology  ,,  „  .  „  „ 


The  above  list  is  not  quite  complete,  but  is  sufficiently  so  to  give  a  fair 
indication  of  how  far  the  report  deals  ivith  the  subject  matter.  The  curricula  of 
various  schools  are  given  with  sufficient  detail  to  reveal  the  excellence  of  the  instruc- 
tion. The  fullest  treatment  will  be  found  in  Chapter  XLV,  which  very  fully  outlines 
the  instruction  given  in  Erance,  and  illustrates  European  traditions  as  to  thoroughness 


of  teaching. 


In  agricultural 


3i  Miscellaneous  Subjects  treated  in  Agricultiiral  Courses 
schools,  and  agricultural  courses,  a  number  of  subjects  are  usually  treated  which  do 
not  fall  directly  under  the  head  of  agriculture.  They  may  be  included  nnder_  the 
head  of  agricultural  technology,  however,  since  they  have  a  more  or  less  direct 
relation  with  agricultural  occupations,  or  husbandry  in  general.  The 
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The  following  list  gives  the  more  important  references  to  such  subjects  : — 

CorESES   IN   MiSOELLAIfEOUS    SUBJECTS   MOEE    OB   lESS    CONKECTED   WITH   AGEICTJtTrilE. 


Chapters. 

Sections. 

Pages. 
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Agriculture  at  Tuskegee,  Alabama. 

XXXIX 

8 
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British  School  of  Malting  and  Brewing,  Birmingham  University. 
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41 

487 

Course  in  Brewing,  Manchester  School  of  Technology. 

52 

493 

Courses  in  Brewing,  Germany. 

XLI 
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542 

Pisciculture  in  the  Agricultural  High  School,  Wageningen,  Holland. 

}j 

15 

549 

Pisciculture  at  the  Agricultural  Institute  of  Gembloux,  Belgium. 

}) 
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551 

„         in  Secondary  Agricultural  Education,  Belgium. 

)) 

18 

551 

Milling,  distilling,  brewing,  sugar-refining,  etc.,  Belgium. 

iy 

26 

556 

Agriculture  in  Belgium. 

XLTI 

7-10 

560,  561 

Academy  for  Brewing  Industry,  Vienna. 

XLV 

8 

630 

Aviculture  (Poultry,  etc.)  in  the  National  Agronomic  Institute  of  Paris. 

J) 

12 

632-634 

Agricultural  Technology,  beet  and  cane  sugar,  starch  and  feculas,  wine 
and  cider  making,  brewing,    distilling,   milling,  oil  manufacture,  pro- 
duction of  perfumery,  turpentine,  charcoal,  manure,  retting  of  textile 
plants,  conserves,  milk  industry,  margarine  production,  cheese-making; 
at  the  National  Agronomic  Institute  of  France. 

J) 

19 

642 

Pisciculture,  etc.   (agriculture),  in  the  National  Agronomic  Institute  of 

France. 

The  above  will  be  referred  to  more  fully  a  little  later, 
first  list. 


We  return  to  the 


and  biolosrical 


4.  Zootechnics. — Zootechnics,  as  understood  in  European  education,  is  that 
which  concerns  the  theory  of  breeding,  feeding,  and  the  general  care  of  such  animals 
as  are  of  importance  to  the  human  race.  The  scheme  of  the  teaching  is  to  point 
out  the  significance  of  animals  to  agriculture,  in  virtue  of  the  interrelations 
between  animal  and  vegetable  products  ;  to  indicate  the  economic 
questions  which  arise  in  connection  therewith  ;  the  theory  of  the  whole  scheme  of 
feeding  ;  of  the  hygiene  of  animals  ;  the  necessity  of  exercise ;  the  laws  of  repro- 
duction and  breeding ;  of  the  production  of  animals  for  special  purposes,  as  for 
food,  for  milk  and  milk  products,  and  so  on. 

The  work  is  divided  into  the  theoretical  part,  consisting  of — (a)  general  and 
{b)  special  zootechnics,  and  the  practical  part  consisting  of  (c)  preparatory  exercises, 
and  then  {d)  special  studies,  viz.,  of  the  organs  generally,  and  then  of  particular 
animals. 

The  theoretical  part  is  concerned  with  a  study  of  the  general  theory  of 
nutrition,  of  feeding,  of  exercise,  environment,  etc.,  of  heredity,  and  of  disease. 

In  the  theory  of  nutrition,  the  chemical  composition  of  the  body  of  animals 
and  of  the  chief  nutritive  principles,  the  exchanges  between  an  organism  and  its 
environment,  the  determination  of  the  gross  and  net  value  of  various  foods,  the 
classification  of  aliments,  their  physical  and  chemical  form,  specific  action,  prepara- 
tion, etc.,  their  substitutes,  and  the  (Composition  of  rations,  are  all  dealt  Avith  verv 
fully.  ^ 

In  connection  Avith  the  subject  of  variation,  the  influence  of  functional 
gymnastic  is  treated,  as  regards  its  action  on  the  digestive  apparatus,  the  apparatus 
of  lactation,  of  locomotion,  and  the  mental  nervous  apparatus.  The  influence  of 
environment  on  domestic  animals,  the  amplitude  of  so-called  spontaneous  variation, 
and  the  zootechnical  interest  of  these  are  also  studied  in  the  same  connection. 

The  treatment  of  heredity  refers  to  its  general  theory  ;  it  touches  transmissi- 
bility  of  acquired  characters,  of  mutilation,  imperfection  or  disease,  of  sex  ;  it  deals 
with  umlateral,  bflateral,  and  ancestral  heredity,  with  the  combined  'effect  of 
artificial  selection  and  consanguinity ;  with  the  physiological  and  morpholoc^ical 
elements  of  species,  the  importance  of  race  with  reproduction,  crossing,  hybridisation, 
the  intervention  direct  or  indirect  of  the  State  in  these  matters 

Disease  is  treated  very  thoroughly,  and  the  significance  of  micro-organisms, 
of  hygiene  of  the  destruction  of  pathogemc  organisms,  of  asepsis,  of  disinfection, 
and  of  isolation,  are  explained.  luberculin  and  mallein  and  their  role  in  coping 
with  tuberculosis  and  _  glanders,  natural  and  acquired  immunity,  phagocytosis  and 
antitoxic  action,  vaccination  and  serotherapy,  the  function  of  sanitary  police, 
various  diseases,  contagion  and  defence  ao-ainst  it  nnrl  ooc.,^,„^«  •     j.      *  j.  i-i     I 

cattle,  are  very  fully  dLussed.  ^  '  ^""^  ^''^'^^^^^  against  mortality  of 
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In  special  zootechnics  the  various  breeds  of  cattle,  of  sheep,  goats,  pigs,  and 
horses,  are  examined ;  their  breeding,  rearing,  production  of  work,  milk,  and  meat, 
of  wool  and  hair  ;  their  hygiene,  grooming,  shoeing,  castration,  etc.,  are  all  treated 
of  fully. 

The  practical  exercises  in  zootechnics  relate  to  the  bones  and  their  form, 
structure,  surfaces,  chemical  composition ;  their  use  after  death,  growth ;  the 
comparative  anatomy  of  the  teeth  of  homo-  and  heterodontal  animals  ;  dental  formulee 
and  age ;  frauds  by  way  of  ageing  and  rejuvenating ;  the  age  of  the  horse,  mule,  ass, 
ox,  sheep,  pig,  etc. ;  to  the  digestive,  respiratory,  circulatory,  genito-urinary,  and 
locomotor  organs ;  to  the  handliug,  examination,  and  conformation  of  animals  ;  to 
the  diagnostic  signs  of  health  or  disease,  the  determination  of  race,  etc. 

I'or  fuller  reference  to  the  subject,  reference  may  be  made  to  varioiis  parts  of 
.he  report  [in  particular  to  Chap.  XLV.,  sees.  6,  7,  pp.  625-630]. 

In  the  different  classes  of  school  the  range  is  much  the  same,  but  the  treatment 
liffers  greatly  in  thoroughness. 

5.  The  Value  of  a  thorough  Course  of  Zootechnics. — Persons  who  have  passed 
through  the  higher  courses  in  zootechnics  in  Europe,  are  prepared  to  deal  rationally 
— not  merely  empirically — with  any  problems  which  occur  in  the  raising  or  breeding 
of  stock  of  any  kind  and  for  any  purpose.  For  example, — the  breeding  of  the  best 
kind  of  cattle  for  meat,  for  draught,  or  for  dairy  products,  can  be  conducted  on 
definite  principles ;  similarly  in  regard  to  the  production  of  sheep  for  mutton,  for 
wool,  for  special  kinds  of  wool,  etc.  A  study  of  the  curriculum  outlined  in  the 
chapter  last  quoted  will  disclose  at  once  the  great  valu6  of  a  thoroughly  scientific 
and  properly  organised  course  in  zootechnics,  for  the  agriculturist,  the  horse,  cattle, 
or  sheep  breeder,  etc. 

6.  Farriery. — The  general  treatment  of  this  subject  is  sufficiently  indicated 
in  several  places  in  the  Report  [see  Chap.  XLI,  sec.  24,  p.  555,  and  XLV,  sec.  20, 
p.  643]  :  Commencing  with  an  historical  aper9u,  the  courses  usually  deal  with 
the  utility  of  shoeing ;  the  anatomy  of  the  hoof,  its  internal  parts,  the  horny  part  of 
the  hoof,  its  wall,  sole,  frog,  etc. ;  the  differences  between  the  two  halves,  and  between 
the  front  and  rear  part  of  the  foot,  its  proportions,  straightness,  physiology,  elasticity 
and  nutrition,  with  ordinary  shoeing,  the  making  of  the  shoe,  instruments  for  shoeing, 
*he  preparation  of  the  hoof,  the  handling  of  horses ;  racing  and  hunting  shoes. 
Ordinary  is  compared  with  physiological  shoeing,  and  descriptions  are  given  of  the 
principal  physiological  shoes.  The  mode  of  shoeing  ibr  ice ;  a  description  of  the 
principal  systems,  the  advantages  and  inconveniences  of  each  of  them,  are  necessary 
in  Europe.  Corrective  shoeing  for  faults  of  proportion,  for  faults  of  shape,  etc.,  or 
for  retroverted  heel,  flat-foot,  and  other  such  defects,  is  carefully  handled.  Ealse 
aplomb  of  the  foot,  crooked-leg,  splay-foot,  toe  too  low,  club-foot,  foot  down  on  the 
internal  quarter,  on  the  external  quarter,  are  dealt  with  by  appropriate  shoeing. 
Pathological,  protective,  surgical,  and  orthopsedical  shoeing,  and  the  shoeing  of  the 
ass,  mule,  and  bullock,  and  an  apercu  of  foreign  systems  of  shoeing,  are  also  dealt 

with. 

Thus  it  will  be  seen  that  the  courses  are  really  thorough. 

7.  Veterinary  Science. — The  courses  in  veterinary  science,  hygiene,  medicine, 
etc.,  vary  between  courses  of  the  most  elementary  kind,  constituting  little  more  than 
a  few  suggestions  on  the  subject,  to  elaborate  professional  courses  of  the  highest 
character.  Eor  example,  the  course  in  veterinary  medicine  and  surgery  in  the 
University  College  of  Wales,  Aberystwyth,  is  extremely  elementary,  while  those  of 
Denmark!  Erance,  Sweden,  etc.,  are  very  advanced. 

The  course  in  Denmark  is  4  years.     In  the  first  year  the  followmg  subjects 

are  taken,  viz. : — 

Mechanical  physics  and  optics,  chemical  physics,   inorganic  and  analytical 

chemistry,  organic  and  analytical  chemistry,  botany,   zoology,   domestic 

'    '  animals,  the    anatomy  and  breeding   of   domestic    mammalia  ;   and    the 

laboratory  practice,  demonstrations,  etc.,  include  chemistry,  botany,  and 

the  care  and  use  of  the  horse. 

In 
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In  the  second  and  third  years  are  taken :  — 

Anatomy,  physiology,  domestic  animals,  the  theory  of  shoeing,  pharmacognosis 
and  pharmacy,  general  pathology,  special  pathological  and  therapeutics, 
general  therapeutics  and  pharmacodynamics,  pathological  anatomy,  and 
surgery.  The  laboratory  practice,  demonstrations,  etc.,  include  pharmacy, 
theory  of  shoeing,  dissection,  normal  histology,  form  and  structute,  and 
clinics. 

In  the  fourth  year  the  course  runs  as  follows,  viz.  : — 

Special  pathology  and  therapeutics,  general  therapeutics  and  pharmacodynamics, 
pathological  anatomy,  experimental  pathological  anatomy,  surgery,  obstetrics, 
veterinary  law.  The  exercises  and  experimental  work  include  clinical  station, 
dissections,  pathological  histology,  bacteriology,  surgical  operations,  and 
obstetrics.  Besides  this  there  are  laboratory  practice,  with  demonstration, 
etc.,  a  travelling  clinic,  veterinary  law,  inspection,  etc.,  of  meat  for  con- 
sumption. 

It  will  be  seen  that  the  professional  thoroughness  is  of  a  very  high  character  indeed. 
[Chap  XLII,  sec.  19,  pp.  563,  564.]  The  four-year  course  at  the  State  Veterinary 
College  of  Utrecht,  in  Holland,  is  of  much  the  same  character.  [Chap.  XLI,  sec.  8, 
pp.  543,  544.] 

8.  Veterinary  Science  in  the  State  of  Neio  South  Wales. — In  connection  with 
the  courses  in  the  Hawkesbury  Agricultural  College,  etc.,  a  little  elementary 
instruction  in  veterinary  science  and  practice  is  given. ^  The  students  are,  of  course, 
not  sufficiently  advanced  to  go  through  a  course  of  the  type  above  referred  to ;  but 
what  is  given  is  appropriate.  [Chap.  XLIX,  pj).  694,  695,  701.]  To  equip  the 
University  so  as  to  extend  its  function  to  include  the  highest  grade  of  instruction  in 
this  science  would  not  involve  a  very  large  expenditure,  and,  if  agricultural  and 
pastoral  pursuits  advance,  will  become  necessary. 

At  present  skilled  veterinaries  do  not  appear  to  be  greatly  in  demand. 

9.  Miscellaneous  Subjects  Connected  witli  Agriculture. — Apiculture  is  a 
subject  in  regard  to  which  systematic  instruction  is  given  in  a  number  of  agricul- 
tural schools.  It  calls  for  no  special  comment,  except  that  bee-keeping  may  be 
made  very  profitable  as  an  adjunct  to  other  agricultural  industry. 

In  regard  to  aviculture,  it  may  be  said  that  the  instruction  is  usually  very 
thorough.  Avicultural  zootechnics,  the  conditions  for  the  production  of  various 
kinds  of  poultry,  their  proper  classification,  their  raising  and  rearing,  are  often 
treated  with  great  minuteness.  Production  for  the  sake  of  eggs,  for  the  table,  for 
feathers ;  the  yarding,  treatment  of  diseases,  and  in  regard  to  parasites,  are  features 
of  the  instruction.^ 

Owing  to  the  fact  that  the  care  of  streams  is  part  of  the  professional  care  of 
the  forester,  pisciculture  is  usually  a  part  of  the  instruction  in  forestry.  It  may, 
however,  be  referred  to  by  itself.  The  course  usually  covers  the  following  ground! 
viz.,  the  importance  of  fish  as  a  food;  the  statistics  of  the  subject,  and  the  present  condi- 
tion of  pisciculture  throughout  the  world ;  the  organism  of  the  fish,  especially  as 
regards  nutrition  and  reproduction  ;  the  more  important  species,  their  habits,  mio-ra- 
tion,  and  classification ;  natural  culture  in  streams,  ponds,  and  lakes  ;  nature  of  "the 
bed,  temperature  of  water  and  its  composition  ;  aquatic  flora  ;  the  creation  of  fish 
ponds,  spawnmg  beds,  ponds  for  various  fish,  reserves  ;  causes  of  the  diminishing  of 
fish;  restoclang;  artificial  pisciculture-its  history,  theory,  artificial  fertilisation,  etc.; 
the  various  methods  of  artificial  fertilisation,  transport  of  the  fertilised  spawn; 
mcubation,  hatching  apparatus,  attention  to  spawn,  supply  of  food- water  to  the 
apparatus;  ponds  for  small  %,  their  feeding  and  attention  required,  diseases; 
diseases  and  enemies  of  fish;  crayfish,  their  diseases,  restocking;  oyster  culture,  its 
history,  diseases  of  the  oyster;  and,  lastly,  legislation  in  regard  to  pisciculture. 
10. 

•  1  For  advanced  instruction  a  much  higher  degree  of  Drenarntm-ir  orl„«„4-- 
Europe  are  scientifically  on  the  plane  of.the  ordinar|  courses  in  medSo  anT     "  '"  n««essary.      The  four-year  courses  in 
2  The  gallina;  and  palmipedes  are  both  exhaustively  discussed  in  the  bette^cla^ss  of  school. 
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10.  Courses  in  Agricultural  Technology. — In  some  institutions  quite 
elaborate  courses  are  given  in  agricultural  teclinology,  and  the  laboratory  equipment 
for  such  courses  were  among  the  finest  features  of  modern  technical  instruction  seen 
by  the  Commissioner. 

Among  the  most  important  of  the  subjects  treated  is  the  production  of  heet- 
sugar,  which  is  now  more  advantageous  than  that  of  cane-sugar. 

The  courses  deal  with  the  handling,  washing,  and  transport  of  the  beets,  the 
extraction  of  the  sugar,  the  use  of  the  residues,  the  chemical  purification,  carbonating, 
electro-dialysis,  and  the  mangano- electric  process,  the  clarification  and  evaporation 
of  the  juice,  the  clarifying,  sulphiting  and  boiling  of  the  syrup,  turbinage,  the  refining 
and  moulding  of  the  sugar,  etc. 

The  manufacture  of  cane  sugar  is  also  taught. 

The  manufacture  of  feculas,  of  Starches  of  various  kinds,  and  of  dextrine  and 
glucose,  the  milling  of  grain,  the  composition  of  flours,  the  manufacture  of  bread, 
are  subjects  of  instruction  in  many  courses  in  agricultural  technology. 

Viticulture  is  taught  in  most  schools  giving  anything  like  complete  courses 
in  agriculture,  and  cenology  (matters  relating  to  the  production  of  wine,  etc.). 

In  the  distillation  of  alcohol,  knowledge  has  advanced  very  rapidly,  and  by 
use  of  the  proper  cultures  in  fermentation  the  production  of  alcohols  other  than 
ethylic  can  be  limited. 

The  manufacture  of  oils,  viz.,  olive,  nut,  colza,  sesame,  linseed,  cotton-seed, 
coco-nut,  etc.  ;  of  perfumes,  from  natural  and  synthetic  products ;  the  distillation 
of  attar,  neroli,  peppermint,  geranium,  rosemary,  thyme,  lavender ;  the  enfleurage 
of  jasmine,  tuberose,  violets ;  the  methods  of  solution  in  carbon-disulphide, 
petroleum-ether  ;  the  modes  of  extraction  by  expressing,  and  with  the  ecuelle,  of  the 
orange,  lemon,  citron,  bergamot,  etc. ;  the  production  of  turpentine,  its  essential  oil, 
and  colophony,  etc.,  and  similar  matters,  are  also  subjects  of  instruction  in  courses 
of  agricultural  technology.  So  also  are  the  manufacture  of  artificial  manures,  by 
the  transformation  of  the  waste-products  of  factories,  the  preparation  of  green  and 
degelatinised  bone,  of  phosphate  of  lime,  the  production  of  sodium  nitrate  and 
ammonium  sulphate,  the  extraction  of  potassium  salts,  the  use  of  dephosphorised 
wastes,  the  extraction  of  phosphates  of  lime,  manufacture  of  superphosphates,  etc. 

The  production  of  textile  raio  materials,  ■&&  the  retting  of  flax  and  hemp,  jute, 
ramie,  etc.,  are  also  taught, 

Assuming  that  agriculture  is  developed  in  this  State  in  any  way  commen- 
surately  with  the  needs  of  the  normal  population  required  for  the  territory,  these 
subjects  will  have  to  be  included  in  schools  for  agricultural  instruction. 

11.  Technical  and  Industrial  use  of  Alcohol. — The  Continental  practice  in 
respect  of  the  use  of  alcohol,  technically  and  industrially,  is  very  much  more 
advantageous  than  our  own  ;  it  is  practically  impossible  to  compete  with  European 
industries  in  which  the  use  of  alcohol  is  necessary,  unless  pure  absolute  alcohol,  and 
pure  alcohols  of  any  required  strength,  are  at  the  disposal  of  manufacturers  and 
technologists.     Denatured  alcohol  is  often  quite  unsuitable  for  technical  use. 

12.  Brewing  Schools. — Brewing  is  no  longer  an  empirical  process,  and  its 
theory  is  now  taught  in  a  number  of  schools  dealing  witli  agriculture.  It  is  a 
feature  in  the  Manchester  School  of  Technology  and  in  the  University  of  Birming- 
ham, which  latter  was  created  especially  to  meet  the  needs  of  sound  instruction  in 
modern  science,  technology,  and  commerce. 

The  composition  of  barley,  malt,  hops ;  the  theory  of  diastase  sacchari- 
fication,  the  immobilisation  of  diastase  by  boiling,  the  use  of  pure  yeasts,  the 
malting  of  barley,  brewing  by  decoction  and  infusion,  cooling,  pasteurisation,  the 
use  of  malt,  etc.,  are  the  subjects  dealt  with.  Besides  instruction  of  this  kind,  the 
use  of  the  necessary  machinery  and  apparatus  is  also  treated  in  the  brewing  courses. 

The  preceding  references  will  give  a  sufiicient  indication  of  the  kinds  of 
instruction  that  may  be  availed  of  by  the  European  student. 
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INSTRUCTION  IN  FORESTEY. 

[G.  H,  KNIBBS.] 


1.  Introductory. 

2.  Eeferences  to  courses  in  forestry. 

3.  Higher  courses  in  forestry. 


4.  The  economics  of  forestry. 

5.  Lower  courses  in  forestry. 

6.  Concluding  observations  on  forestry 


1.  Introductory.— ^0  country  can  afford  to  disregard  the  subject  of  forestry, 
and  so  one  finds  that  even  in  countries  where  there  are  magnificent  and  extensive 
forests,  they  are  by  no  means  neglected,  for  special  schools  are  created  for  the 
proper  professional  instruction  of  the  foresters  to  whose  care  they  are  committed. 

In  New  South  Wales,  the  forests  have  been  exploited  with  practically  no 
reo-ard  to  the  conditions  which  obtain  in  other  lands,  where  forests  are  intelligently 
cared  for;  and  the  repair  of  forests  is  left  mainly  to  Nature.  Natural  reafforestation, 
however,  is  not  sufiBcient,  and  unless  we  secure  a  proper  attention  to  the  matter, 
the  outlook  in  the  future  with  regard  to  our  timbers  is  far  from  reassuring. 

It  may  farther  be  said  that  timber  is  cut  in  this  State  with  little  regard  to 
season ;  the  seasoning  of  timber  is  generally  neglected,  and  one  observes  the  conse- 
quences of  this  in  very  many  buildings,  the  Technical  College  of  Sydney  itself 
affording  a  glaring  example  of  the  bad  practice  referred  to. 

In  order  to  have  an  adequate  future  supply  of  sound  timber  for  our  own 
requirements,  to  say  nothing  of  export,  it  will  be  necessary  to  conserve  and  exploit 
our  forest-lands  as  is  done  in  other  countries,  and  to  place  them  under  proper 
professional  care,  that  is,  under  rangers  or  foresters  who  have  had  a  thorough 
scientific  and  professional  training. 

2.  References  to  Courses  in  Forestry. — The  courses  in  forestry  range  between 
the  grade  of  instruction  necessary  for  those  who  are  charged  with  the  ordinary 
duties  of  a  mere  forest-ranger  to  those  of  a  professional  forester,  whose  education  is 
of  a  highly  scientific  character,  and  whose  calling  is  essentially  a  professional  one. 

In  the  following  schedule  some  indication  is  given  of  the  extent  to  which 
the  subject  is  treated  in  the  Report ;  the  treatment  is  by  no  means  adequate,  but  is 
sufficient  to  shew  that  the  subject  is  a  very  important  one. 

COTJESES    OP    InSTEUCTION    of    VaEIOUS    GrEADES    OF   POBESTRT. 
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Forest  physiography  at  Tale  University. 

Courses  preparatory  to  Forestry,  Tale  University. 

Forestry,  Eoyal  University  of  Ireland. 

Forestry  at  Agricultural  High  School,  Hohenheim. 

Forestry  and  Arboriculture  at  Horticultural8chool,'Wageningen, Holland. 

Forestry  in  the  Agricultural  High  School,  Wageningen,  Holland. 

Forestry  education  in  Austria. 

Schools  for  Elementary  Forestry  in  Tarious  parts  of  Austria. 

Curriculum  in  Forestry,  Copenhagen,  Denmark. 

The  Forestry  Schools  of  Sweden. 

Curriculum  in  the  School  of  Forestry,  Ziirich,  Switzerland. 

Economics  of  Forestry  in  the  National  Agronomic  Institute  of  France. 

Course  in  Forestry,  Cornell  University,  Ithaca,  New  Tork  State. 

Curriculum  in  Forestry,  Cornell  University,  Ithaca,  New  Tork  State. 


A  reference  to  tlie  passages  quoted  above  will  give  a  sufficient  indication  of 
the  treatment  of  the  subject. 
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3.  Higher  Courses  in  Forestry. — Forestry  may  form  a  part  of  the  general 
instruction  in  an  agricultural  course,  or  may  be  constituted  a  course  in  itself.  Por 
example,  in  the  third  year  in  the  Agricultural  High  School  of  Hohenheim  in 
Germany,  no  less  than  three  hours  per  week  are  devoted  to  the  subject  during  the 
whole  of  the  third  year  of  instruction  [Chap.  XL,  sec.  2,  p.  520]  ;  in  the  course  on 
"  Forestry  in  the  Netherlands,"  forestry  is  itself  the  main  subject-matter  [Chap. 
XLI,  sec.  6,  p.  542],  as  in  the  three  and  a  half  years'  course  in  Copenhagen  Chap. 
XLII,  sec.  23,  p.  5(38]. 

The  curriculum  of  forestry  as  taught  in  Copenhagen  may  serve  as  an  illustra- 
tion of  how  the  subject  is  treated.  The  instruction  is  given  in  the  Royal  Veterinary 
and  Agricultural  High  School  {Kongelige  Veterinar-  og  LandbohojsJcole),  which  is 
very  well  equipped.  From  what  was  seen  by  the  Commissioner  during  his  visit,  the 
work  in  the  school  is  evidently  of  the  first  order  of  excellence. 

The  subjects  in  the  curriculum  of  instruction  for  foresters  (undervisning  for 
skovbrugers)  are  for  the  first  course  as  follows,  viz.  : — 

Arithmetic  and  matliematics,  including  the  elements  of  the  differential  and 
integral  calculus,  mechanical  physics  and  optics,  chemical  physics, 
meteorology,  inorganic  and  analytical  chemistry,  organic  and  analytical 
chemistry,  theory  of  soils,  etc.,  botany,  the  botany  of  forests  specially, 
introduction  to  the  study  of  forestry,  and  during  the  course  there  are 
laboratory  practice  and  demonstrations  in  physics,  chemistry,  botany, 
forest  botanv,  and  drawing. 

During  the  second  course  the  subjects  treated  are  : — 

Economics,  knowledge  of  merchandise  and  commerce,  tlie  measurement  and 
extent  of  forests,  forestry  economics,  the  theory  of  their  administration, 
the  history  and  statistics  of  the  subject,  land  surveying  and  levelling, 
vegetable  pathology,  forest  zoology,  general  economy,  farming,  forestry, 
practical  forestry,  and  practical  surveying. 

The  higher  forestry  courses  in  Sweden  may  be  divided  into  three  classes,  viz. : — - 
(1)  fundamental  sciences,  s,uch  as  botany,  diseases  of  trees,  geology  and  geognosy, 
mineralogy,'  zoology,  physics,  chemistry,  meteorology,  climatology,  economics, 
financial  science ;  (2)  technical  subjects,  such  as  forestry  economics,  including 
general  forestry,  forest-management,  afforestation,  geodesy  and  surveying,  mathe- 
matics as  applied  to  forestry,  distribution  of  forests,  agronomy,  forestry  administra- 
tion, etc. ;  and  (3)  general  subjects  such  as  law,  political  economy,  accountancy,  etc., 
as  applied  to  forestry. 

The  very  high  character  of  these  courses  is  obvious.  Those  who  imagine 
that  forestry  is  a  subject  for  elementary  treatment  are  reminded  that  the  four  or 
five  hours  a  week  devoted  to  mathematics  for  one  and  half  years  in  this  course 
includes  instruction  in  the  infinitesimal  calculus.  The  very  comprehensive, 
thoroughly  professional,  and  excellently  organised  character  of  the  instruction 
generally  needs  only  mention. 

4.  The  Economics  of  Foreslry. — The  treatment  of  the  subject  in  the 
National  Agronomical  Institute  of  France  is  excellent,  and  will  assist  the  reader 
in  appreciating  its  scope  and  utility.  The  course  taken  opens  with  definitions, 
the  elements  of  forestry  economics,  preliminary  ideas,  the  general  importance  of 
sylviculture,  and  is  then  developed  as  indicated  hereunder : — 

The  relations  of  the  forests  to  the  soil,  climate,  and  needs  of  man  are  then 
treated  of  in  detail  as  follows  : — 

Vegetable  soil  and  its  geological  basis,  its  formation  and  various  origins. 

The  influence  of  the  soil  on  forestJands,  properties  which  the  soils  of  forests  ought  to  possess,  the 
preponderant  r&le  of  water,  study  of  the  various  components  of  the  soils  and  earths  from  the  standpoint  of 
their  affinity  for  water,  the  nature  of  the  geological  foundation,  its  inclination. 

The  reciprocal  influence  of  forest-lands  on  the  soil,  mechanical,  physical,  and  chemical  actions,  the 
formation  of  humus,  its  various  roles,  conclusions,  comparison  between  agricultural  and  forest  cultivation, 
especially  from  the  point  of  view  of  the  soils,  the  permanence  of  species,  the  exigencies  of  species  from  the 
standpoint  of  the  mineralogical  composition  of  the  soil,  calcareous  and  non-calcareous  soils,  indifferent, 
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selected,  and  characteristic  species,  species  which  select  and  which  avoid  lime,  the  relation  between  the 
mineralogical  composition  of  soil  and  forest  distribution,  and  forest  distribution  from  a  geological 
standpoint. 

The  relation  of  forests  to  climate,  general  climate,  heat  at  the  surface  of  the  earth,  chief  circumstances 
which  influence  its  distribution,  modifications  occasioned  by  the  principal  meteorological  factors. 

The  influence  of  the  general  climate  and  of  meteorological  factors  on  forest-lands,  temperature> 
humidity,  light,  electricity,  wind,  mists,  fogs,  rain,  snow,  hail,  dew,  frosts,  climate  from  a  more  limited 
standpoint,  local  climate,  climates  of  plain,  of  mountain,  of  slope,  and  hill,  the  influence  of  the  local  climate 
on  forest  vegetation,  the  relation  between  the  relief  of  the  ground  and  forest  distribution. 

The  reciprocal  influence  of  forests  on  the  climates  and  on  meteorological  factors,  temperature,  degree 
of  humidity  (absolute  and  relative),  rains  (formation  and  distribution),  winds,  hail,  dew,  general  distribution 
of  water,  springs  and  water-courses,  evaporation,  percolation,  and  flow,  a  study  of  evaporation,  of 
infiltration  and  percolation,  and  of  streams  and  influence  of  forests  on  each  of  these,  accidental  circumstances, 
floods,  their  principal  causes,  and  the  influence  of  forests  on  them,  torrents  in  general  and  their  effects, 
origin  and  influence  of  forests. 

The  relations  between  forests  and  human  needs,  the  influence  of  man  on  forests,  exploitations  for 
the  satisfaction  of  his  needs ;  influence  of  forests  on  man,  the  products  they  supply  to  him,  the  material 
products  of  forests,  classification,  firewood,  timber  for  general  use,  industry,  etc.,  classification  of  woods 
according  to  density,  elementary  chemical  composition,  immediate  composition.  The  structure  of  woods, 
elementary  tissues  or  anatomical  elements  of  the  annual  layer,  relations  for  the  same  species  between  the 
thickness  of  the  annual  yield  and  the  density  of  the  wood,  or  qualities  determined  by  density,  the  form  of 
the  annual  growth,  medullary  canal,  pith,  medullary  spots,  sap-wood  and  heart,  the  transformation  of  the 
sap-wood,  the  defects  and  diseases  of  woods,  aspects  of  trees  at  different  stages  of  growth,  annual 
consumption  of  wood.  The  immaterial  products  of  forests,  and  the  action  of  forests  as  it  relates  to  the 
existence  and  the  health  of  man,  and  as  to  his  security. 

The  course  then  proceeds  to  a  study  of  species  from  the  standpoint  of  the 
three  relations  referred  to,  leafy  and  resinous  species  being  distinguished. 

It  then  refers  to  the  means  of  utilising  and  improving  the  relations  between 
the  forests  and  soil,  climate  and  human  needs,  dealing  among  other  things  with  the 
following,  viz.  : — 

Forests  of  tall  trees  in  the  state  of  nature,  method  of  culture,  method  of  taking  and  planting,  mode 
of  clearing,  regeneration  and  improvement,  mode  of  forced  culture  in  special  circumstances,  mode  of 
thinning,  mode  of  culture,  felling,  dressing,  and  removal  in  tall  forests.  Copse,  two  modes  of  treating, 
simple  copse  and  undergrowth  in  tall  forests,  special  features  of  the  former,  copse-undergrowth,  felling, 
dressing,  and  clearing  copse,  copse  of  various  kinds,  copse  under  tall  forest-trees,  staddling,  reserves, 
intensity  of  thicket,  artificial  restocking,  clearing,  pruning,  lopping,  etc. 

Artificial  reafforestation,  seed-plots,  the  collection  and  conservation  of  seed,  its  qualities,  preparation 
of  the  ground,  weeding,  burning,  etc.,  season,  quantity  of  seed,  seed-plots,  transplantation,  seeds  of  various 
trees.  Plantations,  generalities,  plants  taken  from  the  forest,  nurseries,  and  site  for  same,  the  cultivation 
of  plants  in  a  nursery,  maintenance,  improvement  of  plants,  their  removal,  planting  a  property,  proper 
season,  making  the  holes,  spacing  the  plants,  setting,  maintenance  of  seed-plots  and  plantations,  species  and 
mode  of  selection  for  restocking,  cuttings,  layers,  the  influence  of  humidity  on  the  success  of  artificia) 
reafforestation,  and  on  the  existence  of  forests  generally. 

In  forming  estimates  of  wood,  the  mode  of  finding  the  contents  of  the  trunk,  and  of  the  upper  part 
viz.,  the  great  branches  and  twigs  of  trees  of  large  dimensions  is  explained,  and  as  regards  the  sale  of  wood 
the  course  treats  of  wood  for  general  purposes,  timbers,  railway-sleepers,  telegraphic  posts,  mine  props, 
etc.,  the  measuring,  cubature,  and  sale  of  round  and  square  timber,  of  ship  timber,  of  timbers  for  industries, 
manufactures,  etc.,  of  various  other  timbers,  firewood-blocks,  round  logs,  small  timber,  fagots,  brushwe(>^ 
factors  of  transformation  applicable  to  firewood,  yields  in  wood-work  and  in  firewood  of  trees  that  may  oe 
cultivated  in  the  copse  and  in  the  tall  forestK. 

The  carriage  of  timber  is  discussed  somewhat  fully,  viz.,  by  direct  labour,  by  beasts  of  burden,  by 
streams,  rafts,  etc.,  over  ^-arious  classes  of  roads,  in  railways,  and  canals,  etc.,  the  cost  per  kilometre  being 
determined,  the  cost  of  maintenance  of  roads  per  kilometre,  of  carriage  per  ton,  per  kilometre.  Initial 
carriage,  unloading,  i.e.,  secondary  carriage,  the  concentration  of  products,  carriage  to  market 

The  money  value  of  fallen  timber  is  determined  as  respects  net  value,  as  wood  for  industries,  and  as 
firewood. 

The  question  of  the  conservation  of  timber  deals  with  fallen  timber,  firewood,  and,  as  regards  lumber, 
treats  of  natural  processes,  aeration,  nnmersion,  artificial  processes,  coating,  and  injection. 
_  The  choice  and  application  of  method  of  treatment  of  forests  in  the  best  interests  of  the  proprietors, 

i.e  the  management  of  forests,  is  discussed  m  relation  to  the  object  to  be  attained,  the  problems  to  be 
solved,  successive  operations,  statistics  and  the  possibilities  of  exploitation  with  reference  to  products,  with 
reference  to  regime  ana  mode  of  treatment,  and  with  reference  to  the  position  of  the  proprietor  to  the  State, 
individual,  and  commune.  '^^    '^ 

In  connection  with  the  estimation  of  value  and  quantity  of  timber  in  forests,  the  commercial  value 
of  the  capital,  the  nature  of  the  value  of  forest  property,  its  possible  transformation,  its  value  estimated  on 
the  basis  of  Its  stock  of  timber  and  area,  and  the  principles  on  which  the  rational  estimation  of  a  forest 

high  trees,  and  the  necessary  formul.  for  the  calculatioTs^^JeSrmatn'^rS^^^^^^^^^^^ 
instruction  under  the  head  of  political  economy  as  it  re]atp«  tr.  f„,.„  <-  T-  mcmueu  m  wic 

difficulties  met  with  in  the  science  of  forestry,  the  dan4r    which  tt      /^  questions  are  discussed,  the 

J,  i-  io  uangers  whicJi  threaten  forests,  circumstances  which 
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oppose  the  development  of  forestry,  and  which  modify  it.  Under  this  last  are  included  general 
circumstances  affecting  the  relations  of  forests  of  all  kinds  to  the  requirements  of  the  agricultural  and 
pastoral  industries,  the  competition  with  coal,  iron,  foreign  woods,  and  finally  the  insufficiency  or  imper- 
fection of  the  means  of  transport,  from  the  point  of  view  of  forestry  itself,  and  particular  causes,  inherent 
in  forests  of  each  kind,  and  variable  according  to  the  position  of  the  proprietor.  The  whole  question  is 
dealt  with  from  the  individual,  communal,  and  Htate  standpoint,  and  refers  to  forests  belonging  to 
individuals,  to  communes  and  public  bodies,  and  to  the  State. 

It  may  be  mentioned  tliat  the  special  course  in  forestry  is  very  thorough  in 
all  European  countries.  E,eference  may  be  made  to  the  Report  [Chap.  XLIII,  sec.  3, 
pp.  573,  574]  for  an  outline  of  the  three-year  course  in  Zurich,  Switzerland. 

5.  l/ower  Courses  in  Forestry. — As  an  illustration  of  the  lower  types  of 
courses  in  forestry,  that  of  the  lower  forestry  schools  of  Sweden  may  be  taken. 
These  are  intended  for  the  education  of  forest-rangers. 

The  theoretical  and  technical  work  consists  of  forestry  economics,  botany, 
zoology,  mathematics,  cartography,  writing,  accountancy,  gamekeeping  and  game 
preservation,  the  management  of  forests,  and  regulations  as  to  their  supervision. 

The  practical  work  consists  of  forest  and  field- surveying,  sylviculture,  the 
thinning  and  exploitation  of  forests. 

6.  Concluding  Observations  on  Forestry. — The  importance  of  the  subject  of 
forestry  generally,  and  to  our  State  in  particular,  might  seem  too  obvious  to  need 
mention,  were  it  not  for  the  fact  that  the  exploitation  of  our  forests  is  often 
spoliation,  and  there  is,  from  the  continental  point  of  view,  no  adequate  regard  for 
our  future.  Reckless  devastation  of  their  magnificent  forests  was  characteristic  of 
America,  but  already  the  necessity  of  systematic  attention  to  the  matter  is  impressing 
itself  on  the  authorities  of  the  United  States.  And  no  one  familiar  with  New 
South  "Wales,  and  with  any  regard  for  its  future,  can  view  the  situation  as  it  stands 
with  unconcern. 

It  would  be  well  if  some  provision  were  made  for  systematic  instruction  in 
the  subject,  as  well  as  for  more  thorough  and  efficient  organisation  of  the  forestry 
department,  the  importance  of  which  is  publicly  wholly  underestimated. 

The  wealth  in  timber  of  New  South  Wales  will  be  a  rapidly  diminishing 
quantity  unless  reaiiorestation  is  systematically  undertaken  and  protected  by  suitable 
forestry  management  and  police. 
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CONCLUSIONS  REGARDING  AGRICULTURAL  EDUCATION. 

[G.  H.  KNIBBS.] 


1.  Introductory.  *•  Agricultural  education  aa  u,  factor  in  increasing  the 

2.  The  necessity  for  agricultural  education.  density  of  population. 

3.  Review  of  the  importance  of  agricultural  5.  The  spirit  which  will  help  agricultural  education. 

instruction.  6.  Conclusions. 


1.  Introductory . — In  connection  with  agricultural  education,  the  real 
questions  for  settlement  are  : — (1)  Is  agricultural  production  of  sufficient  moment 
to  warrant  expenditure  on  agricultural  education  ?  (2)  What  education  would 
be  adequate  ?  (3)  Is  our  existing  scheme  for  such  education  satisfactory  ?  (4)  If 
not,  what  is  requisite. 

It  may  be  postulated  that  the  consensus  of  intelligent  opinion  in  every 
country — the  progress  of  which  justifies  a  reliance  thereon — is  that  the  State  must 
concern  itself,  qua  State,  with  the  efficient  education  of  its  citizens. 

It  may  be  mentioned  that  one  country,  whose  recent  progress  is  very  remark- 
able— Japan — has  seen  fit  to  very  thoroughly  organise  agricultural  education  for  her 
relatively  limited  territory.  Besides  the  preparatory  and  main  courses  established 
at  the  Sapporo  Agricultural  School  in  that  country,  there  are  courses  in 
agriculture,  civil  engineering,  and  forestry.  The  main  course  is  four  years,  and 
the  others  three  each.  The  former  is  higlier  instruction,  the  latter  secondary. 
The  establishment  of  the  school  A^as  in  response  to  an  incisive  examination  of 
the  whole  question  of  the  necessity  for  such  instruction. 

2.  The  Necessity  for  Agricultural  Uducalion. — If  it  could  be  shewn  that 
Agricultural  Education  would  benefit  Agriculture — one  of  our  great  primary 
industries — in  such  a  way  that  the  consequent  increase  of  wealth  to  the  peojolo  of 
the  State  would  far  surpass  the  expenditure  involved,  then,  it  is  presumed,  the 
State  would  promote  it,  even  if  taxation  were  necessary  to  find  the  means.  Eor  the 
people  who  would  directly  benefit,  and  those  who^Avould  indirectly  participate 
therein,  would  receive  more  than  they  would  lose,  and  there  is  no  hardship  in  having 
to  contribute  a  small  portion  of  increased  wealth  for  the  maintenance  of  the  condition 
on  which  it  depends. 

Again,  it  is  clear  that  successful  agriculture  will  tend  to  increase  the  popu- 
lation, a  matter  of  pressing  urgency  in  every  sparsely-populated  country,  and 
particularly  in  Australia,  as  will  be  shewn  hereinafter. 

3.  Review  of  the  Importance  of  Agricultural  Instruction.— In  determining 
how  far  it  would  be  wise  to  push  the  effort  to  provide  agricultural  instruction,  it  is 
evident  that  the  measure  of  its  importance  must  be  taken  into  consideration.  'This 
question  may  be  grasped  by  observing  : — 

(1)  That  it  is  indubitable,  that  modern  improved  methods  of  agriculture  greatly 

mcrease  the   yields,  so  that  the  expenditure  iuvolved  therein  is  made 
good  many  times  over ; 

(2)  That  the  scientific  method  enables  the  agriculturist  to  definitely  ascertain 
whetbef  and  wh^t  fertilising  agents  are  required,  and  in  what  amounts ; 

(3) 
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(3)  That  increased  yields  mean  that  the  payable  area  for  any  particular  type  of 

cultivation  may  be  much  enlarged  ; 

(4)  That  various  crops  which  at  present  are  not  profitably  grown  may  become 

profitable  through  better  agriculture  ; 

(5)  That  scientific  method    is  essential  in  endeavouring   to   cope   with   local 
agricultural  problems.^ 

Regarding  (1)  above,  the  total  value  of  the  crops  for  1904  was  £8,359,000,  of 
which  wheat  alone  represented  £3,975,000.  Hence,  if  through  agricultural  instruc- 
tion the  yield  were  increased  only  10  per  cent.,  the  increase  of  wealth  would  be 
£835,900,  or  on  wheat  alone,  £397,500.  It  is  in  the  light  'of  a  fact  like  this  that 
the  value  of  such  research  as  Mr.  Farrer's  on  the  improvements  of  wheats  can  be 
appreciated,  and  that  the  economic  side  of  agricultural  education  can  be  justly 
gauged. 

Belgium  is  an  agricultural  country,  and  it  has  been  incontestably  shewn  there, 
and  in  the  most  striking  manner,  that  the  old  methods  cannot  compete  with  the 
new ;  that  the  expenditure  in  improved  methods  of  agriculture  and  in  fertilisers 
pays,  provided  it  is  scientifically  and  intelligently  directed.  The  experience  of  the 
whole  of  Europe  confirms  this.' 

Eespecting  (2),  we  can  hardly  be  regarded  as  having,  so  far,  considered  the 
question  of  the  use  of  artificial  manures  on  any  large  scale,  or  in  any  systematic 
way.  _  Agricultural  instruction,  worthy  of  the  name,  would  enable  a  farmer  to 
definitely  discuss  the  economic  side  of  tlie  problems  of  cultivating  any  area  for 
particular  crops,  and  to  decide  beforehand  whether  to  employ  certain  methods,  or 
certain  fertilising  agents,  will  pay  or  not. 

With  regard  to  (3),  it  maybe  noted  that  in  190 1  no  less  than  2,543,000  acres 
were  under  crops,  the  average  value  per  acre  being  £3  5s.  9d.  If,  therefore,  the  area 
could  be  increased,  as  a  consequence  of  proving  that  wisely-directed  agriculture  will 
pay,  and  that  what  is  required  is  merely  that  it  shoiild  be  undertaken  only  by 
properly-instructed  farmers,  then  the  State's  wealth  would  be  correspondingly 
augmented.  A  10  per  cent,  increase  of  production,  and  a  similar  increase  of  area 
under  cultivation,  is  surely  not  an  extravagant  estimate  of  the  probable  result  of 
better  knowledge,  and  we  have  seen  that  this  represents  over  £1,500,000  per  annum. 
Hence,  whatever  portion  of  this  stands  to  the  credit  balance,  after  deducting  the  cost 
of  improved  methods,  represents  what  might  with  advantage  be  spent  on  agricultural 
education.  It  is  immediately  obvious  that  to  fail  to  advance  a  type  of  education 
which  is  of  so  much  promise  would  be  worse  than  a  false  economy. 

4.  Agricultural  JEducatlon  as  a  factor  in  increasing  the  density  of  Population. 
■ — There  is  a  still  mote  serious  aspect  of  the  question.  Any  attempt  to  increase  the 
density  of  the  population  of  the  State  and  Commonwealth  must  be  largely  dependent 
upon  the  development  of  our  primary  industries,  among  which  agriculture  occupies 
an  important  place.  The  mere  handful  of  peojDle  occupying  this  territory  at  the 
present  time  cannot  create  the  necessary  material  wealth  for  its  successful  permanent 
occupation  and  defence,  hence  the  existing  condition  is  one  of  jeopardy.  If  the 
creation  of  a  University,  and  of  higher  schools,  for  the  express  purpose  of  reinforcing 
the  intelligence  of  a  nation,  humbled  and  ruined  by  war,  was  the  right  remedy  for 
the  terrible  evils  which  had  befallen  it — as  was  the  case  with  Prussia — a  similar  policy 
may  be  expected  to  result  in  a  similar  development  and  in  similar  results  here.  We 
do  not  yet  realise  here  that  it  is  good — i.e.,  suitable — education  which  we  want  above 
all  things. 

The  following  table  will  shew  to  what  a  slight  extent  our  territory  is  populated 
in  comparison  with  Europe,  the  greater  part  of  which  could  lie  well  within  the 
outline  of  the  continent. 

The  table  will  shew  also  how  densely  populated  are  several  countries  within 
a  very  small  distance  of  Australia.     [See  countries  shewn  in  clarendon  type.] 

Excluding  Russia,  the  area  of  the  whole  of  Europe  is  short  of  1,700,000 
square  miles,  while  Australia  is  no  less  than  2,900,000  square  miles. 

Relative 

^  The  development  of  a  rust-proof  variety  of  wheat  ia  an  ilUistration  of  what  is  meant.     It  may  be  further  lioticcd  that 
the  milling  qualities  must  also  he  taken  into  consideration. 

3 — n 
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Belative  Sizes  of  Australia  and  European  Countries. 

Deksitt  op  PoPULATIOir. 


Country. 


Belgium 

Java     

England  and  "Wales 
Holland  ... 

Japan  

Italy       

Germany 

China  (proper) 

Switzerland 
Prance   ... 
Denmark 

India    

Portugal 
Scotland.., 
Ireland  ... 
Servia  ... 
Koumania 
Austria  ... 
Greece  ... 
Spain 

Bulgaria 

Turkey   ... 
Montenegro 

New  South  Wales 
Australia 


Area  in   1,000 
square  miles. 


Population  in 
thousands. 


No.  of  human 

beings  per 

square  mile. 


11-4 
50 

58'5 
12-6 

147 

111 
208 

3,532 

15-9 

207 

U 

1,766 

31G 
30-4 
32-5 
19 
50  2 

241 
25-3 

193 
38  3 
63-3 

3« 

311 
2,973 


G,985 
29,000  J 

33,763 

5,431 

47,000 

33,000 
56,000 

407,000 

3,325 

3,900 
2,464 

294,000 

5,423 
4,627 
4,398 


613 
580 

577 
431 

319 

297 
269 

265 

209 
188 
176 

166 

157 
152 
135 


2,579 

135 

5,956 

118 

26,150 

108 

2,645 

104 

18,831 

97 

3,744 

97 

6,130 

97 

228 

63 

1.500 

4-8 

3,800 

1-3 

The  above  results  are  well  understnnrl  in  «+ii««        j.      j?  j^i  , ,      r^, 

shew  that  Australia  is  relatively  ZmMuT^  .°      J  P^'*^'  of  the  world.    They 
fact.    This  is  illustrated  in  the  foUowrnTdifg/ams  :^^^        ^  profoundly  significant 
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CJuTtCU 

H 

JaycL 


j^.sjr. 


Gcrmxtny       :Eranjce  ^Holy 


ScfdA,  .Area. 
1,000,000 


AuMrcilict' 


Diagrams  Shewing  Relative  Areas  and  Populations  of  Australia,  New  South  Wales,  and 

Several  Other  Countries. 

In  the  diagrams  the  surfaces  of  the  rectangles,  including  the  dark  squares, 
shew  the  relative  areas ;  the  surfaces  of  the  dark  squares  themselves  shew  the 
relative  populations. 

A  relatively  uninhabited  country,  in  close  proximity  to  densely  populated 
countries,  has  clearly  an  easily  recognised  problem  before  it,  which  need  not  be 
further  referred  to,  except  by  way  of  observing  that  any  tendency  to  stagnation 
in  the  way  of  development  of  industrial  activity,  or  in  the  way  of  increase  of 
population,  intensifies  the  problem.  When  it  is  remembered  that  the  right  to  hold 
a  country  is  practically  limited  by  the  power  to  make  use  of  it,  it  will  be  seen  that 
all  forms  of  education  which  strengthen  our  industrial  power  are  of  the  first  order 
of  importance. 

Among  these,  agricultare  must  take  a  prominent  place :  if  the  State  is  to 
develope,  the  ability  of  its  people  to  exploit  its  natural  resources  must  be  vastly 
increased. 

5.  The  Spirit  lohich  will  help  Agricultural  Education. — A  farmer  who  used 
10s.  worth  of  a  fertilising  agent  where  he  should  have  used  £10  to  secure  success, 
would  be  justly  held  to  have  deserved  to  meet  with  failure,  and,  similarly,  an 
administration  which  hesitated  to  provide  the  necessary  amount  and  kind  of 
education — the  word  is  used  in  its  widest  sense — to  command  success,  could  hardly 
complain  if  education  failed  to  reach  its  normal  results.  Apparent  economy  is 
not  always  real  economy,  and  in  the  judgment  of  the  Commissioner  here  writing, 
we  are  not  spending  enough  on  education.^  The 

'  We  are  spending  less  than  any  similarly  gparsely-populated  country  making  any  pretence  to  educating  its  people, 
less,  for  example,  than  the  Argentine  Republic,  V^S  Sj^e  also  spending  less  even  than  some  of  the  densely-populated  parta 
of  Europe,  per  pupil,  or  per  inhabitant. 
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The  researches,  by  which  beet  sugar  was  enabled  to  displace  cane-sugar, 
were  very  costly,  regarded  in  themselves,  but  they  were  not  uneconomical  in  the 
end — quite  the  reverse.  Such  experiments  as  have  been  carried  out  by  Mr.  Earrer 
of  this  State,  in  the  production  of  a  rust-proof  wheat,  might  also  seem  costly  to  a 
mere  routine  administrator,  who  regarded  economy  of  administration  as  the 
"be-all  and  end-all"  of  his  office  and  estimated  it  by  smallness  of  outlay.  But  it 
would  be  difficult,  in  fact  quite  impossible,  to  ascertain  how  many  hundred  of 
thousands,  or  even  millions  of  pounds,  sterling  such  researches  are  actually  worth. 
Economy  must  be  discriminating,  that  is  it  must  be  subordinated  to  the  question 
of  efficiency. 

The  same  remark  applies  to  Berthelot's  researches  in  agriculture  in  Prance.' 
One  of  the  great  advantages  which  Europe  has  over  our  State  lies  in  the  radical 
difference  of  attitude  to  scientific  knowledge,  scientific  discovery  and  research,  and 
to  higher  scientific  training.  In  Europe  every  teacher,  during  his  professional 
training  for  his  office,  learns  something  about  science  in  the  proper  way,  i.e.,  experi- 
mentally. The  scheme  of  professional  training  makes  him  competent  to  teach. 
Hence  the  popular  attitude  toward  soience,  which  is  the  consequence  of  this,  is 
sympathetic  and  intelligent.  The  riglit  foundation  for  after-education  is  laid  in  the 
primary  school.  And  each  grade  of  teacher  is  powerfully  influenced  by  the  men  of 
better  education  above  him,  and  hence  the  mental  attitude  is  determined,  and  the 
scientific  instinct  is  aAvakened,  by  the  higher  class  of  teachers  infusing  their  views 
into  the  lower.  The  educational  work  of  the  State  will  not  succeed  for  agriculture, 
or  for  anything  else,  until  we  have  a  more  excellent  system  in  the  primary  school, 
and  through  this  we  fundamentally  change  the  popular  knowledge  of,  and  attitude 
toward,  science. 


6.  Conclusions. — If  agricultural  education  is  to  be  a  complete  success,  it  will 
be  necessary  to  provide  for  instruction  of  the  highest,  secondary,  and  elementary 
grades,  and  to  suitably  orientate  the  teacliing  of  science  in  a  large  number  of  the 
primary  schools.  These  several  things  are  necessary,  and  there  is  every  reason  to 
believe  that  the  considerable  expense  involved  would  be  abundantly  repaid  by  an 
increase  of  agricultural  production,  compared  with  which  the  cost  would  fade  into, 
insiGrniflcance. 


^D 


In  the  Avay  of  positive  recommendations  the  following  are  submitted : — 
(1)  Agricultural  education  of  the  first  grade — i.e.,   of  the  University  type- 
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preparation  ouglit  to  be  a  sc^condavy  school  education,  with  instruction  in 
science.     A  forestry  course  is  also  desirable,  of  the  same  srade 

(2)  The  multiplication  of  secondary  agricultural  schools,  Avell  staffed,  with 
areas  of  a  more  moderate  size  than  that  of  the  ifawkosbury  Agricultural 
College,  is  also  essential.  Tiie  members  of  the  staff  of  these  should  have 
passed  through  agricultural  schools  of  the  hiiyher  type,  viz.  (1),  or  should 
be  specialists  in  their  particular  departmcntCof  good  scientific  'education 
and  with  the  necessary  practical  experience  of 'the  application  of  their 
specialty  to  agriculture.  The  main  courses  in  these  schools  should  be  of 
two  years'  duration.  A  forestry  course  of  a  secondary  character  is  also 
desirable.  I  he  preparation  for  the  secondary  agricultural  school,  proper, 
should  also  be  a  secondary  school  education  Avith  science  teachino-. 

(3)  Elementary  agricultural  schools  with  a  1-year  course  for  ordinary  farmers, 

demanding  only  the  preparation  of  a  primary  school  course  with  elementary 
science  teaching.  *' 

(4) 


'  Carl  Snyder,  in  his  "  New  Conceptions  in  Sciencn,"  Lond 
who added  millions  to 


icepmons  m  Bciencn,    London  nri'1   i-nf,.,.o  t„  •;•,■,,  

thewealtliof  iiisbdorcdSnee-Vn  30      °VT'f  "?  these  terms  :-' Pasteur, 
position  in.  the  sHentific  worU;'  he  says  that  Pastour's  work  is  eatimatecl  to  i.n.J  *™Vjr  ?  "  °°     ^^'^r.oa's  u,fer,or 

the  war  with  Germany,  with  tlie  indemnity  thrown  in  (p  33i)      OF  P.-rfl      ^i  ,  '''"'®  '''""^  ™°™  ^'^'^'^  "^^  '=°'*  "^ 

range  of  his  work,  the  fertility  of  liis  resources,  haye  been  amazine''f^™^n   n  '''^I^^"t"  "'^  "'*  ,°*  his  discoveries,  the 
value  of  Berthelot's  work.  ''WJZing    ^,,,.  3  i.t„.5)_  ^nd  ni  othev  places  he  points  out  the  great 
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(4)  Special  schools,  forming  sections  of  secondary  (2)  or  elementary  (3) 
agricultural  schools  for  special  courses,  as  for  dairying,  etc.,  and  also  for 
lower  forestry. 

(5)  Special  attention  should  be  paid  in  these  schools  to  methods  of  farming 
under  the  limitations  which  ordinarily  obtain. 

(6)  Short  courses  for  farmers,  with  practical  working  of  newer  methods,  by 
scientific  and  practical  experts  whose  reputation  and  skill  must  command 
respect. 

(7)  Lecture  courses  for  farmers  on  modern  agriculture  generally,  and  on  new 

developments  of  agricultural  knowledge  or  on  scientific  discoveries  affecting 
agriculture. 

(8)  The  orientation  of  nature-study  and  of  elementary  science  in  country  schools, 

so  as  to  shew  the  relationship  of  science  to  agriculture,  and  to  create  an 
instinct  of  appreciation  of  what  science  can  do  for  agriculture. 

(9)  Special  science-teaching  might  Avell  be  introduced  into  the  primary  schools 
by  science  teachers  working  under  the  Director- General  of  Technical 
Education,  i.e.,  the  officer  in  charge  of  technical  education  in  the  State. 

The   following   general  observations  are   necessary   in   explanation   of   the 
preceding  recommendations. 

(10)  Concerning  (1),  it  will  be  desirable  to  ask  the  University  to  abandon  the 
demand  that  all  matriculates  shall  pass  in  the  Latin  language. 

(11)  Contingent  upon  the  abandonment  of  Latin  as  a  compulsory  subject  for 
matriculation,  provision  could  be  made  within  the  University  for  agricul- 
tural instruction.     This  would  have  many  advantages. 

(12)  If  the  University  maintain  its  present  attitude  to  the  Latin  question — • 
an  attitude  which  has  now  been  abandoned  by  nearly  the  whole  of  the 
Universities  of  the  world — it  is  desirable  that  provision  should  be  made 
outside  the  University  for  the  highest  grade  of  agricultui-al  instruction. 
This  is  imperative  since  it  is  undesirable  that  the  doors  of  the  institution 
ffivinsr  the  hiajhest  form  of  aerricultural  instruction  should  be  closed^  against 
students  who  prefer  to  study  Prench  and  German,  or  Italian,  or  any  of 
these  languages  to  Latin.  The  reason  for  this  is  that  the  modern 
languages,  being  the  repository  of  so  large  an  amount  of  useful  professional 
and  scientific  information,  rank  in  the  first  grade  of  importance  in  science 
generally  and  in  agriculture." 

(13)  If  agriculture  is  to  be  taught  in  the  University,  the  teaching  of  physics, 
chemistry,  geology,  zoology,  botany,  and  biology  ought  to  be  sjoecially 
orientated  with  regard  to  agriculture,  for  the  students  who  take  up 
agriculture. 

(14)  Chemistry  as  at  present  taught  would  not  meet  the  normal  requirements 
of  a  student  of  agriculture,  and  further  provision  would  be  necessary  in  the 
department  of  chemistry. 

(15)  The  teaching  of -Bo^fmy  would  have  to  be  considerably  advanced;  and  it 
would  be  necessary  to  treat  it  as  a  special  subject  and  in  relation  to 
agriculture  for  agricultural  students. 

(16)  The  agricultural  instruction  should  be  organised  either  {a)  by  a  professor 
of  apiculture  who  has  passed  through  and  who  holds  the  full-course 
diploma  of  a  Continental  high  school  of  agriculture — since  the  excellence 
of  these  is  unexcelled — or  {h)  by  some  person  eminent  in  scientific  know- 
ledge and  scientific  trainuig,  and  possessed  of  the  necessary  linguistic 
acquirements,  sent  to  specially  study  European  methods  of  agricultural 
instruction    at    Berlin,    Hohenheim,   Gembloux,   and   Paris,   and   similar 

institutions. 

(17) 


1  Non-matrioulated  students  can  attend  lectures,  but  they  are  not  entitled  to  the  full  privileges  of  the  University,  and 
receive  only  certificates  ;  they  cannot  graduate.     Relatively  few  persons  care  to  attend  a  University  under  the  conditions. 

2  Tlie  reading  of  German  works  on  agriculture  is  part  of  sonje  of  the  American  courses, 
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(17)  Finally  it  may  be  said  that  if  the  University  can  be  persuaded  to  follow 
on  the  line  of  the  recent  world-wide  movement  for  the  abandonment  of 
compulsory  Latin  in  the  case  of  those  who  wish  to  study  science, 
engineering,  agriculture,  chemical  technology,  mining,  metallurgy,  architec- 
ture, modern  literature,  commerce,  etc.,  it  would  then  be  better  that  it 
should  be  the  home  of  all  higher  educational  effort,  and  hence,  under  such 
conditions,  agriculture  might  well  be  taught  therein. 

(18)  Seeing  that  nearly  all  the  Universities  of  the  world,  even  including  most 
of  those  in  the  United  Kingdom,  do  not  insist  on  Latin  for  matriculation 
for  every  subject,  as  does  the  Sydney  University,  and  that  this  insistence 
will  greatly  prejudice  the  extent  to  which  the  institution  will  be  utilised, 
representations  should  be  made  to  its  authorities  on  the  matter,  pointing 
out  the  advantages  which  would  accrue  to  the  people  of  New  South  Wales 
by  its  falling  into  line  with  the  practice  of  nearly  the  whole  of  the 
Universities  of  the  world,  viz.,  the  abandonment  of  an  insistence  on  Latin 
for  all  matriculates/ 

(19)  The  qualifications  which  should  be  insisted  on  in  the  case  of  a  professor  of 
agriculture  are  indicated  in  VII,  §  7,  hereinbefore. 

(20)  It  is  very  important  that  scientific  research  in  agriculture^  should  be 
maintained. 

(21)  The  Agricultural  Gazette  should  be  continued  as  an  informative  pubHca- 
tion,  directly  under  the  scientific  experts  of  the  Department  of  Agriculture. 

'At  present  the  attitude  of  the  University  debars  many  a  student  who,  under  conditions  which  obtain  throughout, 
it  is  believed,  all  the  Universities  of  Europe  and  nearly  all  the  Universities  of  England,  Ireland,  Scotland,  and  America, 
would  be  glad  to  enter  upon  its  courses.  This  question  is  a  very  serious  one,  and  it  the  University  is  to  benefit  the  country 
to  the  fullest  possible  extent,  its  conservatism  must  assuredly  be  abandoned. 

*  Such  for  example  as  that  undertaken  by  Messrs.  Guthrie  and  Farrer,  and  by  Dr.  Cobb,  of  the  Department  of 
Agriculture.  Experiments  made  by  Mr.  H.  Lord,  the  Lecturer  in  Agriculture  at  the  Central  Technical  College,  Sydney, 
shewed  that  the  effect  of  manuring  was  to  increase  a  potato  crop  to  240  per  cent.  The  iiet  increase  of  the  value  of  the 
crop  was  over  100  per  cent. 
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XIV. 
COMMERCIAL  EDUCATION  GENERALLY. 

[G.  H,  KNIBBS. 


J.  Introduction.  6.  Brief  bibliography  of  recent  works  on  commercial 

2.  Recognition  of  need  for  commercial  education  in  education. 

New  South  Wales.  7.  (Jrades  of  commercial  education. 

3.  What  constitutes  commercial  education.  8.  The  equipment  of  commercial  schools. 

4.  References  to  commercial  education  in  previous  9.  The  teaching  staffs  of  commercial  schools. 

reports.  10.  Growing  recognition  of  the  importance  of  com- 

5.  Eeferencesto  commercial  education  in  the  present  mercial  education. 

report. 

^  1.  Introduction. — The  idea  of  a  special  type  of  school  for  training  business 
men  is  by  no  means  new,  for  as  far  back  as  1717,  a  Thomas  "Watts  wrote  a 
pamphlet  of  50  pages  on  "  The  Proper  Method  for  Forming  the  Man  of  Business," 
and  founded  a  school  to  qtialify  for  any  type  of  business  "  after  a  new,  expeditious, 
and  improved  manner  of  instruction,  free  from  the  interruptions  and  loss  of  time  in 
the  common  schools."  In  this,  the  general  importance  of  education,  the  necessity 
for  its  adaptation  to  different  minds,  penmanship,  arithmetic,  accounts,  the  double- 
entry  or  Italian  method  of  book-keeping, mathematics  including  geometry,  surveying 
and  measuring,  commercial  law,  navigation,  geography,  English  style,  modern 
languages,  and  drawing  were  all  treated  from  the  point  of  view  of  the  practical 
value  and  use  in  training  for  a  business  career.^ 

England,  we  thus  see,  was  early  in  the  field  with  a  scheme  for  systematic 
commercial  education,  but  the  effort  was  private,  and  did  not  lead  to  any  general 
attempt  to  establish  commercial  schools  worthy  of  the  name. 

Even  to-day  the  whole  provision  for  commercial  education  is  by  no  means 
of  a  satisfactory  order.  Although  the  Royal  Commission  of  1884  on  Technical 
Education  stated  that  "  in  this  matter  of  education  we  seem  particularly  deficient 
as  compared  with  some  of  our  foreign  competitors ;  and  this  remark  applies  not  only 
to  what  is  usually  called  technical  education,  but  to  ordinary  commercial  education 
which  is  required  in  mercantile  hotoses,  and  especially  in  the  knowledge  of  foreign 
languages,"  and  although  a  considerable  advance  has  been  made,  there  are  not  yet 
in  England  commercial  schools  with  the  perfect  organisation  of  those  in  various 
parts  of  Europe. 

2.  Recognition  of  need  for  Commercial  Education  in  New  South  Wales. — 
Recent  activity  on  the  part  of  the  Chamber  of  Commerce,  and  recent  correspondence 
in  the  Sydney  Press,  shew  that  it  is  beginning  to  be  understood  that  we  have  no 
systematised  scheme  of  commercial  education  in  New  South  Wales.  Although  the 
commercial  colleges,  established  privately,  have  been  created  to  meet  an  important 
demand  for  instruction  in  commercial  subjects,  and  have  endeavoured  to  supply  a 
want,  which  the  State  system  did  not  supply,  they  are  not  commercial  schools  of  the 
European  type.  If  the  curricula  of  the  commercial  schools  of  Europe — referred  to 
hereinafter — be  examined,  the  impartial  reader  will  at  once  recognise  that  they  are 
thoroughly  organised ;  and,  in  the  strict  and  definite  sense,  provide  commercial 
education,  as  is  evident  from  the  curriculum  even  of  the  early  commercial  school  of 
Budapest,  1857-8.     [Chapter  LVIII,  section  2,  page  793.] 

3.  What  constitutes  Commercial  Education. — Recently  it  has  been  thought 
that  if  the  University  of  Sydney  were  to  hold  examinations  to  test  the  knowledge 
of  candidates,  it  would  force  the  various  schools  to  provide  suitable  commercial 
instruction.  This  system  of  determining  the  quality  of  education  in  the  State  is 
quite  characteristic.  As  it  fundamentally  affects  educational  method,  it  should  be 
looked  at  very  closely.  The 

*  They  have  undoubtedly  therefore  done  useful  work  under  the  conditions  which  have  prevailed. 


The  examination  system  of  proving  qualification  labours  from  the  defect 
that  it  is  largely  a  test  of  memory,  and  of  the  capacity  to  "  cram,''  rather  than  of 
faculty  and  good  teaching.  Tor  this  reason  continental  educationists  believe  that 
'in  order  to  establish  any  particular  form  of  education,  it  is  necessary  to  do  three 
things,  viz.,  (1)  to  organise  a  curriculum ;  (2)  to  provide  a  suitably  equipped  school ; 
and  (3)  to  staff  it  with  thoroughly  qualified  teachers  for  the  particular  type  of 
instruction  intended  to  be  given. 

No  one  can  examine  the  two  ideas— viz.,  («)  that  some  authoritative  outside 
body  should  hold  examinations,  or  (6)  that  a  properly  equipped  and  staffed  school 
should  be  founded— and  hesitate  in  his  decision  as  to  which  is  the  efficient  method. 

The  method  {a)  lends  itself  to  what  may  be  called  educational  charlatanism, 
and  is  held  in  well-deserved  contempt  by  eminent  educationists;  the  rtiethod  (6) 
may  be  more  expensive,  but  it  bears  sound  educational  fruit.  The  cause  of  good 
is  not  promoted  by  inducing  schools  to  vary  their  teaching  to  meet  examination 
requirements,  where  "  cramming "  must  be  an  essential  feature ;  that  cause  is 
promoted  by  founding  properly  constituted  schools  whose  function  it  is  to  supply  a 
thorough  education  of  the  particular  type  required. 

It  is  desirable  that  the  question,  here  referred  to,  be  faced  fairly,  because 
self-deception  will  injure  no  one  but  ourselves,  and  it  will  blind  us  toa  fact  with 
which  our  national  destiny  must  be  closely  connected,  viz.,  the  efficiency  of  an 
educational  system. 

We  may  say  definitely,  therefore,  that  the  mere  holding  of  examinations  by 
the  University,  for  example,  of  junior  and  senior  grade,  for  determining  the 
qualifications  of  candidates  who  present  themselves  in  so-called  commercial  subjectSj 
is  not  to  be  confounded  with  the  establishment  of  a  sound  system  of  commercial 
education:  this  will  be  clear  to  any  reader  of  the  report.  The  proposal  to  hold 
examinations,  in  lieu  of  providing  good  teaching,  is  educationally  indefensible :  it 
cannot  be  justly  regarded  as  worthy  to  be  regarded  as  a  serious  attempt  at  improving 
our  educational  system. 


4.  Eeferences  to  Commercial  Education  in  previous  Rejports. — The  following 
references  to  commercial  education  by  the  Commissioner  here  Avriting  will  be  found 
in  the  Interim  Ileport  mainly  on  Primary  Education,  and  in  the  lieport  on  Secondary 
Education  : — 

References  to  Cojimeecial  Education  in  Interim  Report. 


Chapters. 


iSectioris. 


Pages. 


Refers  to — 


V 


VI 
VII 


3 

:',.3 

4 

36 

9 

49 

27 

6G 

8 

82 

Commeifial  arithmetic,  book-keeping,  etc. 

Place  of  Commcice  in  the  Educational  Scheme  of  the  Canton  of  Geneva. 

Commercial  education  in  the  Canton  of  Vaud. 

Place  of  Commercial  Schools  in  the  German  system. 

The  Commercial  Schools  of  Russia. 


Chapters. 


References  in  Secondary  Education  Report  to  Co.mjiercial  Education. 


Sections. 


Pages. 


Refers  to- 


ir 

8 

6 

XI 

19 

13.5 

,, 

19 

136 

XXIV 

12 

290 

XXV 

-T 

299 

XXVI 

5 

310 

6 

311 

XXVII 

3 

316 

28 

331 

XXXI 

4,0 

36.5-6 

References  to  Commercial  Education  and  its  place  in  a  system. 
Commercial  and  industrial  divisions  in  the  Belgian  Atheiifeums. 
Commercial  Science  in  the  Belgian  Athenreums. 
Political  Economy,  Commercial  law,  book-keeping,  etc.,  at  Utrecht. 
Commercial  section  in  the  Italian  Technical  Institute. 
Commercial  division  of  a  Russian  Real  School. 
Curriculum,  Russian  School  of  Commerce  (of  seven  classes) 
Place  of  Commercial  Schools  in  Ziirioh  system 
Mercantile  division  in  Cantonal  School  of  Appenzell,  Est 
Commercial  Schools  and  Museum  of  Japan 


The 


97 

The  preceding  references  give  an  accoimt  of  commercial  education  sufficient 
to  show  what  constitutes  an  organised  scheme,  a  very  different  thing  to  teaching  a 
little  book-keeping,  shorthand,  typewriting,  etc.,  in  an  ordinary  primary,  or  higher 
primary  school.  To  introduce  a  few  commercial  subjects  is  not  the  same  thing  as  to 
organise  a  scheme  of  commercial  education. 

As  a  recent  instance  of  a  vigorous  belief  in  the  value  of  commercial  education 
the  building  of  the  Higher  School  of  Commerce  at  Tokyo  alone  at  a  cost  of  £73,600 
may  be  mentioned. 


5.  References  to  Qommercial  Education  in  the  present  Report. — The  following 
references  to  various  features  of  commercial  education  are  to  be  found  in  the  present 
Eeport : — 

References  to  Commeeciai  Education. 


Chapters. 


Sections. 


Refers  to- 


LI 


Liir 

LIV 


LV 

LVI 
LVIII 

LIX 


LX 


1-5 

723-7 

6-9 

727-731 

9 

731 

10 

731-2 

11 

732-3 

12 

733 

13-16 

733-7 

17 

737-8 

1-37 

741-750 

1-4 

751-2 

5-6 

752-3 

7 

753 

8-9 

754-5 

10-18 

755-7 

1-37 

758-774 

1-34 

77.5^785 

1-35 

793-807 

2 

808 

3,4 

808-9 

5-10 

809-11 

11 

812-4 

12 

814 

13-15 

814-5 

17-18 

815-7 

2-5 

818-20 

6-8 

820-2 

9-18 

823-8 

19 

828-831 

20,4 

831 

The  curriculum,  etc. ,  of  the  Faculty  of  Commerce,  University  of  Birmingham ; 

Bachelors  of  Commerce,  etc. 
Curriculum  and  courses  of  the  Faculty  of  Commerce  University  in  Man- 
chester. 
Commercial  courses  in  the  University  of  Liverpool. 
Scheme  of  Commercial  Examinations  instituted  by  the  London  Chambei* 

of  Commerce. 
The  Junior  Commercial  Certificate,  London. 
The  Senior  „  „  ,, 

Teachers  diplomas,  curriculum,  etc.,  in  Commerce,  London. 
Lectures  on  miscellaneous  matters  connected  with  Commercial  Education. 
The  Higher  Institute  of  Commerce,  Antwerp,  its  curriculum  and  regulations. 
Commercial  courses  and  schools  in  Austria. 
Commercial  Academy  of  Aussig  in  Bohemia,  its  curricula. 
Mercantile  School  of  „  „  ,, 

Commercial  Academy  of  Olmiitz. 
Commercial  Education  in  France  and  Germany. 
Complete  scheme  of  the  Higher  School  of  Commerce  of  Lille,  France, 

including  its  extended  curriculum. 
Complete  scheme  of  the  Higher  School  of  Commerce  of  Marseilles,  France. 
Outline  of  the  whole  scheme  of  Commercial  Education  in  Hungary,  referring 

to  all  classes  of  schools. 
Programme  of  the  Commercial  Institute  of  Helsingfors,  Finland. 
Commercial  Schocls  of  Holland. 
Various  forms  of  Commercial  Education  in  Italy. 
Curricula  of  the  Royal  Higher  School  of  Commerce  of  Venice. 
Commercial  Education  in  Norway. 
Various  forms  of  Commercial  Education  in  Sweden. 
Organisation  of  Commercial  Education  in  Russia,  and  programmes  of  two 

schools. 
Commercial  Education  for  young  women  in  Berne,  Switzerland,  and  curricula. 
Commercial  School  in  the  Municipal  Gymnasium  of  Berne,  and  its  complete 

curriculum. 
Genevese  Commercial  Education,  curricula,  etc. 

Organisation  of  Commercial  Education  at  the  Cantonal  School  of  Lausanne. 
TheCommercial  School  at  the  Technicum  of  Winterthen,  and  its  curriculum. 


There  are  also  other  references  to  commercial  education,  viz.,  by  Mr.  J.  W. 
Turner,  for  example  the  courses  at  Neuchatel,  in  America,  etc.,  which  countries 
have  consequently  not  been  referred  to,  though  their  systems  were  studied  by  the 
Commissioner  here  writing. 

.A  monograph  of  considerable  value  on  Commercial  Education  in  the  United 
States  may  be  found  in  Vol.  II  of  the  Special  Reports  on  Educational  Subjects, 
Part  2,  by  Mr.  P.  J.  Hartog,  of  the  \^ictoria  University,  pp.  229-29S,  with  a  series 

of  valuable  Appendices,  pp.  299-417.^ 

6. 


» London,  1902. 
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6.  Brief  Bibliography  of  Recent  IVorks  on  Comm,ercial  Education. — Since,  so 
far  as  can  be  judged  from  Press  discussions,  the  continental  conceptions,  and  the 
trend  of  modern  commercial  education  appear  to  be  as  yet  somewhat  unfamiliar,  the 
following  short  and  very  imperfect  bibliography  of  recent  works  and  monographs  on 
commercial  education  is  given,  to  assist  the  study  of  the  question : — 


Bibliography  of  the  Literature  of  Commercial  Education. 

Doggett,  W.  E.... 
Kahn,  A. 
Scott,  W.  A      ... 
Wisconsin  University 


Commercial  High  School  Course.     Nat.  Educ.  Assoc.  Proc. 
Commercial  Education  in  Secondary  Schools.  "Lond.  Educ.  Times' 
Technical  Education  of  Business  Men.     "  Railroad  Gazette  "      ... 
Establishment  of  a  School  or  College  of  Commerce  


Crissy,  I.  O. 
Fitch,  Sir  Joshua 
Hooper  and  Graham 
Johnson,  J.  B.  ... 
Ware,  Eabian    ... 
Whitfield,  E.'E. 


Curriculum  of  Ideal  Commercial  School.     "  Western  Penman  ".. . 

School  Work  in  relation  to  Business.     Journ.  Soc.  Arts 

Commercial  Education  at  Home  and  Abroad 

Higher  Commercial  Education  in  America.      "  Western  Penman  " 

Educational  Foundation  of  Trade  and  Industry    ... 

Commercial  Education  in  Theory  and  Practice      


...  1900 

May,  1900 

Oct.,  1900 

...  1900 


April, 
May, 

April, 


1901 
1901 
1901 
1901 
1901 
1901 


Anderson,  J.  M. 
Ashley,  W.J.   ... 

Baker,  James    ... 

De  Garmo,  Charles 
Ellis,  Carlos  B.  ... 
Europe  ... 
Ferris,  W.  N.    ... 
Hartog,  P.  J.    ... 
Haskins,  C.  W. 
Heinig,  A. 

Hooper,  G.  N.  ... 
Irish,  C.  W.       ... 
Laughlin,  J.  L.... 
Lyons,  J.  A. 
Michigan  Alumnus 
Montgomery,  J. 
Sadler,  M.  E.     ... 

Sano  Zensaku    . . . 
Schoch,  Parke  ... 

Stephens,  E.  L.... 
Yoxall,  J.  H.     ... 


.  Training  for  Business.     Nat.  Educ.  Assoc.  Proc _ 

.  Purpose   and   Programme   of    the  Faculty   of   Commerce,    Birmingham 

University  .... 

Technical  and  Commercial  Education  in  East  Prussia,  Poland,  Galatia, 

Silesia,  Bohemia.     Special  Repts.  II  ... 
Conscience  and  Commercial  Education.     "  Practical  Age,"  Moline, 
Commercial  Education  in  Secondary  Schools.      "Education" 
State  of  Commercial  Education  in.      "  Education  " 
True  Commercial  Education.      "  Penman,  Artist,  etc." 
Commercial  Education  in  the  United  States.     Special  Repts.,  II. 
Business  Training.     En.  Com.  Teachers'  Assoc.     New  York 
Commercial    Education    in    Germany    and    England.        "  School 

Review'... 
Education  preparatory  to  Commercial  Pursuits 
Place  of  Commercial  Studies  in  the  High  Schools.   "  School  Review" 
Higher  Commercial  Education.     "  Atlantic  Monthly  "     ... 
Psedagogy  of  Commercial  Branches.     Chicago 
Symposium  on  Higher  Commercial  Education 
Commercial  Education  in  Germany.     York  Assoc.  Rept. 
Recent    Developments    in    Higher  Commercial   Education  in  Germany. 

Special  Repts.,  9 
Commercial  Education  in  Japan.     Spec.  Repts.,  8 
Intent  and  Scope  of  Commercial  Education  in  the  Business  College  and 

the  Secondary  School.     New  York 
An  Address  on  Business  Education.     New  York  ... 
Difficulties  in  Educating  for  Business.     " Mag.  of  Commerce "    ...     Dec, 


111.... 
July, 
April, 
April, 


Feb., 

Sept., 
May, 


1902 

1902 

1902 
1902 
1902 
1902 
1902 
1902 
1902 

1902 
1902 
1902 
1902 
1902 
1902 
1902 

1902 
1902 

1902 
1902 
1902 


Ashley,  W.  J. 
Barber,  E.  M. 


Commerce  and  the  Uni- 
versities. 
Commercial  Education.. 
Education  and  Business 
Ellis,  Carlos  B 


The  Universities  and  Commercial  Education.      "  N.  Amer.  Rev.' 
A   Contribution    to    the    History    of    Commercial   Education. 

Educator"  

"  Mag.  of  Commerce" 


Indianopolis,  Ind.   ... 

Dept.    in   a   Public   High  School. 


Quarterly  Record  of. 

"School  Review" 

Purpose  of  good  Business 
Review  " 

Training  needed  for  Success  in  Business.     "  Bus.  World  " 

Primary  Commercial  Education  in  Germany.     U.S.  Con.  Rept. 

Mem.  Edit.     Essay  on  Accountancy  and  Business  Education 
Kaufmannische  Bildungswesen  aller  Liinder.      "  Revue  iiber,"  Leipzig 

Luman,  J.  A Business  Education  and  the  Proprietary  School. 

Wisconsin  University  . . .  Bulletin  on  School  of  Commerce 
Michigan  Pol.  Sci.  Assoc.  Higher  Commercial  Education 


Gaines,  C.  C.     . 
Harris,  E.  L. 
Haskins,  C.  W. 


'  Bus.  World. 


'     Jan., 

"Bus. 

May, 

May, 

Jan., 
Sept., 
'  School 
Feb., 
Aug., 
June, 


Aug., 
May, 


1903 

1903 
1903 

1903 
1903 

1903 
1903 
1903 
1903 
1903 
1903 
1903 
1903 


Commerce,  Lectures  on...  University  of  Chicago          ...          ...  1904 

Fayant,  F.  M Commercial  Education  in  England.     "Bookkeeper"         ...         ...     Mar'.,  1904 

Harris,  E.  L Commercial  and  Industrial  Education  in  England.      "  u!s.  Cons'. 

Rept."     ■   ■           ■     j^jj  ;^904 

Herrick,  C.  A Meaning  and  Practice  of  Commercial  Education.     Mass '  1904 

Yorkshire  County  Council  of  the  West  Riding  of.     Commercial  Education  in  the 

Technical  and  Evening  Schools            1904 

The  above  bibliography  will  -ive  some  idea  of  the  considerable  literature  in 
English  alone  on  commercial  education. 
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7.  Grades  of  Commercial  Education. — Commercial  education  is  found  in  various 
classes  of  school,  and  is  of  various  grades,  tlie  highest  and  most  specialised  form  being 
given  in  what  may  he  called  a  Commercial  High  School  or  IFniversity,  or  in  an 
ordinary  University  with  a  specially  organised  commercial  department;  and  the 
lowest  and  least  specialised,  that  to  he  found  in  the  elementary  school.  Touching 
the  latter,  it  may  be  said  that  such  elements  of  primary  instruction  as  are  orientated 
with  reference  to  commercial  life  and  pursuits — such  parts  of  arithmetic  as  are 
specially  designed  to  illustrate  calculations  required  in  commerce,  such  features  of 
geography  as  throw  light  upon  ways  of  communication  upon  the  great  trading  routes, 
the  products  of  countries,  the  peculiarities  of  their  commerce,  and  so  on,  constitute, 
in  a  very  real  and  accurate  sense,  commercial  education. 

The  various  types  of  commercial  schools  may  be  set  forth  in  descending  order, 
as  follows  : — 

(1)  Commercial  High  Schools  of  the  first  grade. 

(2)  Commercial  sections,  faculties,  or  courses  in  Universities. 

(3)  Secondary  Commercial  Schools. 

(4)  Commercial  sections  or  departments  in  Secondary  Schools. 

(5)  Evening  Commercial  Schools  of  Secondary  grade. 

(6)  Elementary  Commercial  Schools. 

(7)  Evening  Schools  for  Elementary  Commercial  education. 

(8)  Courses  in  Commercial  subjects  in  various  classes  of  schools. 

Besides  this,  the  instruction  in  any  class  of  school  may  be  orientated  with  special 
reference  to  commerce,  as  to  other  subjects.  The  above  statement,  though  by  no 
means  exhaustive  as  regards  the  scheme  of  commercial  education,  gives  a  sufficient 
illustration  of  its  variety  of  organisation  :  details  will  be  given  in  later  divisions  of 
this  report.  As  may  be  readily  understood,  each  grade  of  instruction  shows  in 
different  countries  some  difference  of  scheme  and  general  arrangement,  and  the 
demands  as  to  necessary  entrance  preparation  are  very  various. 

8.  The  ^Equipment  of  Commercial  Schools. — Genuine  commercial  schools  must 
possess  a  suitable  equipment  for  instruction,  and  in  the  secondary,  and  higher  grades 
of  school  the  necessary  chemical,  physical,  and  technological  apparatus,  besides  the 
m.aterial  to  illustrate  the  arrangement  of  a  business  house,  the  museum  to  familiarise 
the  student  with  various  forms  of  merchandise,  and  the  plant  for  testing  their 
quality. 

The  thoroughness  of  the  equipment  of  most  of  the  commercial  schools  in 
Europe  is  remarkable.  Not  only  is  the  apparatus  to  hand  for  making  the  teaching 
intuitive  and  thoroughly  practical — especially  as  regards  the  actual  features  and 
details  of  a  business  house — but  the  museums  are  well  organised  and  supplied,  the 
apparatus  for  demonstrating  the  physics  and  chemistry  of  the  subject,  all  that  could 
be  desired.  In  many  cases  the  museum  material  specially  illustrates  what  is 
produced  in  important  local  industries,  and  liberal  donations  are  made  by  local 
manufacturers . 

The  information  as  to  the  products,  and  the  industrial  development  of  various 
countries,  is  often  very  complete.  The  obtaining  of  this  information  is  evidently 
perfectly  systematised,  and  the  subject  of  commercial  geography  has  attained  to  a 
thoroughness  to  which  we  are  here  quite  unaccustomed,  but  which  it  would  be  well 
to  emulate. 

So  complete  was  the  information  as  to  the  state  of  development  of  every 
country,  that  in  one  institution  visited  by  the  Commissioners,  it  was  obvious  that  in 
certain  respects,  one  could  there  readily  learn  more  of  the  development  of  our  own 
territory  than  can  be  learnt  from  any  one  institution  in  this  country  itself. 

The  method  and  elaboration  is  often  quite  ideal;  the  museums  are  well 
arranged ;  the  course  is  so  developed  as  to  give  a  comprehensive  view  of  commercial 
life  and  its  possibilities,  and  at  the  same  time  to  confer  alertness. 

Special  industries  in  the  neighbourhood  of  ten  furnish  quite  unique  collections 
illustrating  the  commercial  side  of  the  industry,  and  these  are  of  great  value.     One 
gees,  for  example,  in  a  European  commercial  school,  exhibits  shewing  raw  products,, 
■  '  with 
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with  maps,  diagrams,  or  illustrations  as  to  the  source  of  supply,  the  material  in 
various  stages  of  manufacture,  and  the  finished  product ;  and  then  again,  informa- 
tion as  the  markets  for  such  manufactured  material. 

Again,  every  higher  commercial  school,  Avorthy  of  the  name,  has  its  testing 
laboratories,  illlustrating  the  chemical,  physical,  or  other  tests  used  in  the  more 
ready  determinations  of  quality  and  purity.  And  when  the  testing  involves  reference 
to  an  expert  analytical  chemist,  the  student  at  least  knows  why  such  reference  is 
essential,  and  when  it  is  desirable. 

It  is  easy,  in  the  light  of  such  facts  as  the  above,  to  recognise  in  what  sense 
we  are  devoid  of  schools  for  commercial  instruction  here,  and  it  is  equally  easy  to  see 
how  unwise  it  would  be  to  delude  ourselves,  by  allowing  all  sorts  of  primary  or 
secondary  schools  to  'profess  to  give  commercial  education  and  to  aftect  efficiency  by 
adjusting  themselves  to  meet  the  examination  requirements  of  some  more  or  less 
arbitrary  standard  set  by,  say,  the  University,  or  by  some  similar  body.  What  is 
wanted  are  thoroughly  equipped  schools,  with  good  teachers:  that  is  important; 
cramming  to  pass  outside  examinations  is  only  intensifying  a  vicious  element  already 
existing  in  our  scheme  of  public  education. 

9.  The  Teaching  Staffs  of  Commercial  Schools. — A  high  degree  of  specialism 
prevails  throughout  the  teaching-staff  of  properly  equipped  commercial  schools, 
especially  in  those  of  higher  grade,  each  instructor  being  an  expert  in  his  own 
subject,  and  also  a  teacher  ;  that  is  to  say,  he  has  in  most  cases  studied,  and  under- 
stands something  of  educational  theory.  Languages  arc  of  course  thoroughly 
taught,  and  fluent  expression  in  them  is  regarded  as  of  importance.  The  instructors 
are  acquainted  with  the  modern  methods  of  teaching  languages,  a  method  which 
confers  conversational  facility,  and  the  power  of  acquiring  idiomatic  expression  with 
great  rapidity.  The  form  of  correspondence  is  specially  studied,  and  the  students 
are  habituated  to  the  turns  of  expression,  and  general  phraseology,  of  courteous 
business  correspondence  in  each  language  studied. 

The  teachers  of  the  important  subjects  in  the  higher  schools  of  commerce  are 
thoroughly  qualified  specialists  in  their  various  branches  of  teaching,  and  are,  as  a 
rule,  men  of  university  education  and  training.  To  understand  the  significance  of 
this  statement,  reference  may  be  made  to  the  Commissioners'  Report  on  Secondarv 
Education.  Even  in  the  more  elementary  business  schools,  commercial  instruction 
is  ordinarily  given  by  special  teachers.  Hence  the  work  is  done  thoroughly,  and 
the  teaching  is  sound.  A  teacher  who  knows  nothing  of  practical  business  affairs 
is  not  the  proper  man  to  give  some  conception  of  accountancy  or  book-keeping,  and 
it  is  well  to  remember  that  the  mere  reading  of  a  book  with  set-forms  is  not  to  he 
compared  for  efficiency  with  instruction  given  by  a  teacher  with  direct  knowledge. 
It  is  very  important  that  the  thoroughness  of  the  European  commercial  teacher 
shall  be  insisted  on  in  any  proposed  scheme  for  business  education. 

Owing  tothe  prevalence  in  the  past  of  what  may  be  called  the  purely  literary 
method  of  learning  subjects  other  than  literary,  it  is  not  so  clearlv  recognised  in 
certain  sections  of  our  community,  as  might  be  desired,  that  a  person  who~commits 
to  memory  the  contents  of  a  work  on  a  professional  or  scientific  subiect,  is  not 
thereby  constituted  an  expert  in  that  subject.^  Thus  book-keeping  and  accountancy 
ought  not  to  be  taught  by  persons  who  merely  purchase  a  book  on  the  subject  but 
by  persons  who  have  professional  knowledge  thereof,  and  similarly  in  reo-ard  to 
every  other  subject  of  a  commercial  education.  '^ 

Efficiency  of  the  teaching  staff  is  the  secret  of  the  excellence  of  much  of 
European  teaching,  and  the  settmg  up  of  a  system  of  test  examinations  to  be  passed 
by  students,  is  not  to  be  compared  for  educational  thoroughness  with  the  ensurins 


of  good  teaching. 
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1  Persons  have  actually  passed  examinations  in  chemistry  who  havt^  npvpr  m„,i^  „     i,       •     i  •  ,         . 

only  had  no  manipulative  skill,  but  also  could  not  recosnise  the  sulwNnnp?  ti,  a  chemical  experiment,  who  not 

uncommon  thing  in  this  State  fo^  people  to  undertake  teaclnW  w^'ose  on      r^^^^^^  ""^^^  •''"f"*^^   '^<^^'="'^<^-     ^^   ^*  ",° 

on  the  subject,  and  reproduce  in  a  literary  way  the  subject-matter  of  th,"innk  "1"^  ?,"■'''  *'''''^  ^^^^^  purchase  a  book 
kind.  Thus  many  teachers  have  expressed  themselves  as  ready  to  teaoh  -^-nl  .  ^J*"""*^  iiavuig  practical  experience  of  any 
may  seem  quite  plausible  to  say  that  the  author  of  a  text-book  knows  the  mvHp;-i''°  "f}^''  t^^  sun,  at  any  moment.  It 
duoe  his  matter  to  a  pupil  is  to  teach  the  subiect.  That,  however  i^  Xi^!,  i  /f ''  ?"'^J^<^''  ''^°'1>  therefore,  that  to  repro- 
regarded  in  Europe  as  not  suiEcient.  "wever,  ,.  obviously  the  lowest  plane  of  qualification,  and  is 
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10.  Growing  Becognitlon  of  the  Importance  of  Commercial  Edncation. — 
Commercial  education  lias  been  defined  as  "  that  form  of  education  which  both 
indirectly  and  directly  prepares  the  future  business  man  for  bis  calling."  ^  This  is 
to  be  liberally^  understood,  for  classical,  literary,  scientific,  industrial,  commercial, 
etc.,  are  terms  which,  when  applied  to  education,  are  not  essentially  exclusive,  but 
rather  mark  the  particular  element  which  is  intensified  in  the  various  forms  of 
education.  Hence,  as  a  school  career  runs  on,  it  may  be  increasingly  orientated  in 
the  direction  of  commerce,  as  it  may  also  in  the  direction  of  industry. 

Each  year  industry  and  commerce  are  becoming  more  and  more  highly 
specialised,  and  hence  a  wider  range  of  general  knowledge,  more  definite  touch 
with  the  conditions  prevailing  in  various  parts  of  the  world,  and  better  trained 
intelligence,  are  in  greater  demand  for  a  business  career,  faithfulness,  industry, 
regularity,  routine  knowledge  are  requisites,  but  so  also  is  the  capacity  to  form 
instant  and  accurate  judgments,  and  these  depend  upon  training  and  outlook. 
Routine  and  rule-of-thumb  are  less  in  demand,  for  modern  commercial  conditions, 
at  least  in  the  higher  grades  of  effort,  require  that  the  business  man  shall  be 
intellectual  rather  than  mechanical. 

The  complexity  of  the  relationships  of  international  commerce,  and  the  fact 
that  industrialism  and  commercialism  govern  the  age,  whether  we  will  or  no,  have 
necessitated  a  very  different  kind  of  training  to  that  which  Avould  have  sufficed  a 
few  years  ago,  and  the  changes  of  the  next  two  or  three  decades  will  doubtless  be 
more  rapid  than  those  of  the  past  quarter  of  a  century.  The  endeavour  to  establish 
an  opportunity  for  our  young  people  to  get  a  commercial  education  should  not 
therefore  be  restricted  to  a  little  instruction  in  shorthand,  in  type-writing,  book- 
keeping, accountancy,  elementary  commercial  law,  etc.,  but  should  be  liberally 
organised,  and  made  of  a  character  more  nearly  comparable  to  that  to  be  found  in 
Europe. 

The  opinion  has  been  expressed  by  prominent  commercial  men  that  the 
learning  of  foreign  languages  is  unessential,  that  the  *'  foreigner  "  will  learn  our 
language,  and  that  is  quite  sufiicient."  The  penalty  paid  for  this  attitude  has  now 
been  well  recognised  in  America,  and  it  exists  no  longer.  The  "  foreigner  "  has  been 
stealing  a  march  in  consequence  of  his  better  training  generally,  and  his  greater 
assiduity  in  acquiring  the  command  of  other  languages,  his  more  thorough 
acquaintance  with  business  routine.  E-ecently  our  Commercial  Agent  in  the  Ear 
East  has  pointed  out  that  our  ignorance  of  Oriental  languages  is  a  very  serious 
handicap  when  trading  there,  and  that  the  advantages  fall  to  the  people  of  another 
race,  because  they  learn  to  speak  these  languages.  We  need  to  get  rid  of  any 
insularity  which  handicaps  us  in  competition,  and  the  best  way  of  getting  rid  of  it 
is  to  acquire  some  knowledge  of  other  languages. 

It  is  now  a  third  of  a  century  since  France  recognised  that  her  commercial 
education  was  lamentably  behind-hand,  and  it  is  nearly  two-thirds  of  a  century  ago 
since  Belgium  commenced  to  build  up  a  suitable  scheme  of  commercial  education. 
[Chap.  LVI,  sec.  I,  p.  775.] 

Eranoe  has  recognised  how  largely  her  defeat  was  due  to  defects  in  her 
scheme  of  public  education ;  and  openly  admits  it  in  connection  with  the  founding 
of  the  Higher  School  of  Commerce,  Marseilles  [Chap.  LVI,  sec.  1,  p.  775,  see 
footnotes  also]  ;  and  recently  America  has  been  aroused  to  a  recognition  of  the 
fact  that  German  commercial  education  has  given  German  traders  a  considerable 
advantage  in  international  commerce. 

The  time  is  ripe  for  us  to  carefully  take  into  account  the  necessity  for 
founding  good  commercial  education,  something  of  a  very  much  more  thorough- 
going character  than  that  which  appears  to  be  contemplated  by  the  Chamber 
of  Commerce,  and  by  the  University.     That  a  more  thorough  system  is  desirable 

will 

'  For  example,  by  Dr.  0.  A.  Herriok  in  the  "Meaning  and  Praotice  of  Commercial  Education."  Macniillan, 
Lond.,  1904,  p.  6. 

^Liberal  education  has  to  be  defined  anew,  as  has  been  well  said  >iy  President  Eliot,  of  Har\-ard.  The  education 
designed  to  enable  one  to  teaeh  classics  is  as  purely  technical  as  any  other.  Classicists,  who  are  often  extremely  ignorant 
in  other  matters,  as,  for  example,  the  sciences  generally,  nevertheless  are  apt  to  assume  that  their  education  is  "general," 
or  "  liberal,"  whereas  it  may  be  extremely  narrow.  Modern  educationists  recognise  thi\ iniportance  of  the  liberal  element 
in  commercial  education,  in  which  classics  may  or  may  not  be  present. 

•*  Meaning  and  Practice  of  Comfliercial  Education,  Lonr],,  1904,  pp.  42-3, 
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will  be  apparent  after  a  perusal  of  the  chapters  of  the  present  Eeport,  dealing 
with  the  subject.  That  we  have  no  commercial  education  at  present  worthy 
to  be  compared  with  that  of  Europe  and  America  will  be  manifest  on  reading  the 
detailed  chapters. 

That  New  South  Wales  commerce  is  of  sufficient  magnitude  to  unequivocally 
indicate  the  necessity  for  commercial  education  is  apparent  when  it  is  borne  in  mind 
that  the  total  trade  with  British  countries  was  over  40  millions  sterling  and  with 
foreign  countries  about  131  millions  sterling  in  1903  ;  53^  millions  in  all. 

It  is  when  a  fact  like  this  is  taken  into  consideration  that  the  growing 
significance  of  such  words  as  those  of  Dr.  Herrick's  are  perceived,  where  he  says  :— 
"  Commercial  instruction  can  contribute  to  a  better  regard  for  society's  intricate 
industrial  organisation  ;  in  addition,  such  instruction  will  at  once  equip  for  economic 
leadership,  and  for  efficient  service  in  subordinate  positions.  This  is  more  than  the 
training  of  heads  of  departments, '  general  superintendents,  and  the  like.  The 
success  of  the  commanders  will  depend  largely  on  the  quality  of  the  men  who 
serve  under  them." 

Dr.  Herrick  quotes  with  approbation  Herbert  Spencer's  remark  shewing  the 
importance  of  proper  education  even  for  the  subordinate,  viz.,  "  How  vastly  toould 
the  work  of  production  and  trade  enlarge  were  the  rank  and  file  all  so  efficiently 
trained  as  to  be  faultless  in  the  discharge  of  duty  though  not  competent  for  the  rank 
of  commanders  P  "  ^  And  then  he — Herrick — goes  on  to  say  :  "  The  men  engaged 
in  commerce,  and  society  at  large,  need  a  new  estimate  of  the  importance  of 
commerce.  Business  men  have  opportunities  to  perform  in  business  splendid  social 
service — to  be  real  benefactors.  Men  of  affairs  should  be  led  to  look  to  affairs  directly 
as  means  of  prog:ress,  instead  of  relying  entirely  on  indirect  agencies  that  are 
offsprings  of  business  success ; — thousands  of  operatives  more  intelligently  trained 
for  their  special  callings,  with  higher  standards  of  living,  with  a  new  intellectual 
and  economic  outlook, — surely  this  is  a  substantial  gain,  not  to  be  surpassed  by 
founding  schools  to  educate  men  out  of  their  economic  station,  or  endowing 
institutions  to  care  for  the  economically  unfit." 

If  such  views  do  not  convince,  then  at  least  the  extent  and  perfection  of 
commercial  education  in  other  countries  will  warn  us  that  this  branch  of  education 
has  been  neglected  no  less  than  others.  At  least  let  us  not  hide  from  ourselves  the 
fact  that  we  have  as  yet  practically  no  such  thing  as  commercial  education. 

1  Education. 


XV. 
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XV. 

HIGHER  COMMERCIAL  EDUCATION. 

[O.  H.  KNIBBS.J 

1.  Plijeot  of  Higher  Commercial  Education.  6.  Higher  Commercial  Education  in  France. 

2.  Higher  Commercial    Education    in    the   United  7.   Higher  Institute  of  Commerce,  Antwerp. 

Kingdom.  8.  Higher  Commercial  Education  in  Germany. 

3.  The  departure  from  the  standards  and  traditions  9.  The     Higher    Commercial    Schools    of    Other 

of  the  older  English  Universities.  Countries. 

4.  Higher  Commercial  Education  in  America.  10.  Tlie  Equipments  of  Higher  Schools  of  Commerce. 

5.  Curricula  of  American  Higher  Schools  of  Commerce.  11.  General  Remarks. 

1.  Object  of  Higher  Commercial  Education. — Througli  the  intricacy  of 
modern  civilisation,  commerce  and  commercial  pursuits  have  come  to  assume  a  more 
dignified  place  than  formerly,  and,  as  a  result,  higher  educational  institutions 
endeavour  to  find  a  place  for  such  forms  of  instruction  as  will  be  of  direct  service  to 
those  who  intend  to  embrace  a  commercial  career.  The  view  that  only  certain 
professions  are  liberal  is  largely  responsible  for  the  hostile  attitude  of  Universities 
in  England  towards  the  inclusion  of  instruction  for  those  who  desired  to  enter  the 
career  of  a  civil  engineer,  of  a  chemical  technologist,  the  commercial  career,  and 
others  of  like  nature.  Touching  this  assumption  of  liberality,  however,  it  has  been 
said  :  "  Why  is  not  agriculture  as  liberal  a  profession  as  that  of  an  attorney  ?  A 
liberal  profession  is  just  worth  what  its  actual  votary  is  worth.  An  indifferent 
physician,  an  average  barrister,  a  third-rate  litterateur,  are  singularly  less  interesting 
beings,  and  of  much  less  social  value,  than  not  only  an  intelligent  manufacturer, 
but  even  a  good  farmer,  a  clever  and  honorable  tradesman,  or  a  skilful  workman, 
whether  mechanic,  carpenter,  or  mason. "^  The  same  query  may,  of  course,  be  raised 
as  regards  careers  in  various  branches  of  commerce.  It  is  to  the  attainment  of  this 
clearer  perception  of  the  natural  dignity  and  the  social  and  economic  value  of  a 
commercial  education  and  career,  that  the  world  owes  the  constitution  of  Higher 
Schools  of  Commerce,  schools  in  which  a  commercial  corps  d'elite  may  be  educated 
and  trained,  and  where  the  higher  grade  of  instructors  in  commercial  education  can 
be  prepared  for  their  office. 

2.  Sigher  Commercial  Education  in  the  United  Kingdom. — The  Faculty  of 
Commerce  in  the  University  of  Birmingham  must  be  taken  as  expressing  a  deliberate 
opinion  as  to  what  constitutes  a  commercial  education  from  the  English  point  of 
view,  for  this  University  was  organised  after  a  deliberate  study  of  the  question  of 
a4.apting  University  education  to  the  modern  needs  of  mankind.  It  is  hardly  neces- 
sary to  say  that  the  necessity  for  better  commercial  education  in  the  United  Kingdom 
is  admitted  by  practically  everyone  competent  to  judge. 

An  account  is  given  in  the  report  hereinafter  of  the  course  leading  to  the 
Bachelor  of  Commerce  degree  in  the  University  mentioned.  [Chap.  LI,  sees.  3,  4, 
pp.  723-5.]  The  matriculation  conditions  are  slightly  different  from  the  conditions 
in  other  faculties.  The  calendar  has  advisory  clauses,  recommending,  for  example, 
freehand  drawing,  geometrical  drawing,  and  shorthand,  besides  matriculation 
subjects  [p.  724  herein].  The  Faculty  reserves  the  right  of  postponing  a  student's 
admission,  notwithstanding  matriculation,  on  the  ground  of  immaturity,  and  may 
advise  the  spending  of  a  year  in  the  workshop  or  the  counting-house.  The  English 
custom  of.  passing  an  examination  at  the  end  of  each  of  the  three  years  is  maintained  ; 
this  includes  viva  voce  examination  in  the  foreign  languages  taken.  The  other  parts 
of  the  examinations  are  as  follow : — 

1st  Year. — Commerce;  any  two  of  the  following  languages,  viz.,  French, 
German,  Spanish,  Italian;  accounting;  European  history  since  the  French 
Revolution ;  one  of  the  following,  viz.,  pure  or  applied  mathematics, 
physics,  chemistry,  logic ;  and  two  of  the  following,  viz.,  geography, 
elementary  psychology  and  logic,  British  institutions. 

2nd 


1  See  Edmond  Demolins  :  "  Anglo-Saxon  Superiority  ;  to  what  it  is  due.''    New  York,  1898.     Page,  322. 
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'ind  r^a/-.— Commerce,  languages,  and  accounting  as  before;  puUic  finance ; 
economic  analysis  ;  one  of  the  following,  viz.,  pure  or  applied  mathematics, 
physics,  engineering,  metallurgy;  or  two  of  the  following,  viz.,  geography 
or  geology,  ethics,  history  and  institutions  of  France,  history  and  institutions 
of  GemTany,  history  and  institutions  of  Spain  and  Spanish  America. 

^rd  Ymr.— Commerce,  languages,  and  accounting;  commercial  laws ;  transport; 
then  subjects  (at  least  three)  from  among  the  following,  viz.,  (i)  technique 
of  trade;  (ii)  money,  credit,  banking,  international  exchange;  (iii) 
methods  of  statistics ;  (iv)  factory  hygiene  and  legislation ;  (v)  physics, 
chemistry,  engineering,  metallurgy,  economic  geology,  electrotechnics, 
brewing,  mining.  Not  more  than  two  subjects,  however,  may  be  taken 
from  group  (v). 

The  fees  are  £21  for  all  subjects,  and  £11  for  examinations,  £32  in  all. 
Fees  for  individual  courses  range  from  1^  to  4  guineas. 

Other  courses  are  by  no  means  identical  with  the  above — see  for  example  the 
account  of  the  Faculty  of  Commerce  of  the  University  of  Manchester  in  the  Report. 
[Chap.  LI,  sec.  8,  pp.  728-731.] 

Since  the  Commissioners  visit,  the  old  Victoria  Universiti/,  including  the 
colleges  of  Liverpool,  Manchester,  and  Yorkshire  (Leeds),  has  been  dissolved,  and 
in  its  place  three  independent  Universities  are  being  established.  These  will  all 
possess  faculties  of  commerce. 

The  higher  schools  of  commerce  in  England  have  experienced  some  difficulty 
in  getting  students  for  day  courses,  and  the  Yorkshire  College  recognised  the  value 
of  students  spending  a  part  of  the  day  in  "  the  office,  the  mill,  or  the  works."  This 
is,  of  course,  a  concession. 

3.  The  departure  from  the  standards  and  traditions  of  the  older  English 
Universities. — The  opinion  that  commercial  education  may  properly  become  an 
integral  part  of  the  whole  system  of  public  instruction  of  England  is  very  wide-spread 
and  has  been  influentially  voiced^  The  constitution  of  the  Birmingham  University 
was  the  outcome  of  the  recognition  that  the  attitude  of  Universities  of  the.type  of 
Oxford  and  Cambridge  was  not  helpful  in  many  things  of  great  national  moment, 
and  the  organisation  of  that  University  was  deliberately  planned  so  as  to  meet  the 
conditions  now  existing  in  the  Avorld  of  industry,  commerce,  and  trade. 

Professor  Ashley,  who  is  mainly  responsible  for  the  scheme  of  the  commercial 
school  or  faculty  at  Birmingham,  was  formerly  a  fellow  of  Oxford,  and  later  a 
professor  at  Harvard.  He  called  attention  to  the  desirableness  of  changing  the 
fixed  ideal,  not  only  of  the  English  but  also  of  the  American  Universities^  contrasting 
them  with  German  institutions  of  similar  grade.  It  is  alleged  that  the  Birmingham 
development  is  to  supplement  rather  than  to  oppose  the  work  of  the  older  universities ; 
but  in  announcing  that  the  studies  would  be  grouped  under  the  headings  (1) 
languages  and  history,  (2)  accounting,  (3)  applied  science  and  business  technique, 
and  (4)  commerce,  it  was  openly  affirmed  that  the  last  would  be  the  distinctive 
featurel  The  situation  may  demand  that  the  policy  of  the  tactician  be  paramount, 
and  that  the  real  situation  be  disguised,  but  the  facts  shew  clearly  enough  that  the 
university  which  meets  the  needs  of  the  highest  forms  of  education  for  civilised  life 
as  it  is  found  to-day,  is  not  that  which  neglects  modern  languages,  science  and  its 
applications,  technology  and  commerce,  but  that  which  takes  these  very  thoroughly 
under  its  care  in  such  a  way  as  to  make  the  necessary  education  cultural  and 
consequently  liberal.*  And  it  is  now  widely  recognised  that  the  attitude  which 
metaphorically  closed  the  doors  of  the  university  against  those  who  preferred  to  read 
modern  rather  than  dead  languages,  is  not  liberal,  and  that  Latin  has  no  special 

claim 


■  For  example,  by  Sir  Michael  Hioka-Beaoh. 

2  "  The  Universities  and  Commercial  Education."    Korth  American  Review,  January   1903 
p.  7,  1902.'"'^°'"  """^  programme  o£  the  Faculty  of  Commerce  iu  the  Un.veraity  of  Birmingham,  etc     W.  J.  Ashley, 

*  The  learning  of  the  dead  languages  can  be  better  nromoted  Kv  mn,-»  ofl!„,„„4.        ^u  j       r  ^      ,  ■  i      u    „ 

shewn  in  the  two  earlier  Reports.     To  "attempt  to  maintarXe  study  of  th'^w*  '"f^°''f   °^  ^^f  h.ng,  as  has  been 
students  those  who  will  not  or  cannot  learn  them,  would  be  unwise  and  mlv"  to  admit  as  regular 

attempt.  ""wise,  ana  may  recoil  on  the  head  of  whoever  makes  the 
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claim  entitling  it  to  be  singled  out  as  a  subject  which  must  be  studied  by  all.  The 
modern  movement  in  England  educates  for  a  broader  and  more  practical  life,  for  the 
humanities  as  they  exist  under  modern  conditions. 

If  the  Sydney  University  intends  to  promote  commercial  education,  it  will  be 
necessary  for  the  matriculation  for  commerce  to  abandon  the  insistence  on  Latin  as 
a  matriculation  subject. 

It  has  been  suggested  that  the  real  remedy  in  England  is  to  modify  existing 
universities  and  schools,  rather  than  to  pile  up  the  number  of  specialised  forms  of 
each.^  Cambridge  now  allows  the  taking  of  a  B.A.  in  economics.  On  the  other 
hand  it  may  be  said  that  the  special  schools  of  Europe,  following  on  a  good  secondary 
education,  lead  to  a  degree  of  thoroughness  of  training  to  which  English  educational 
organisation  cannot  at  present  attain. 

4.  Sigher  Commercial  JSducation  in  America. — Commercial  education  in 
America  Avas  privately  organised  about  1824  in  New  York^  and  about  1834  in 
Philadelphia^  A  little  later,  viz.,  in  1853,  the  celebrated  Bryant  and  Stratton 
business  colleges  started,  and  were  organised  in  what  was  called  a  "chain"  with 
uniform  text-books  and  interchangeable  scholarships.  Bryant  and  Stratton  attempted 
to  monopolise  commercial  education,  and  to  crush  all  competitors,  but  were  defeated. 
They,  however,  appear  to  have  laid  the  foundation  of  liberal  ideas  of  a  commercial 
training,  and  this,  no  doubt,  is  the  suflB.cient  reason  for  American  appreciation  of  the 
necessity  for  higher  commercial  education,  as  well  as  for  secondary  and  lower  forms. 

The  following  institutions  in  the  United  States  may  be  mentioned  as 
providing  instruction  of  the  highest  grade  : — 

Higher  Schools  of  Commerce  in  the  United  States. 

(1)  Wharton    School    of  Finance   and    Economy,^   University    of    Pennsylvania, 

Philadelphia.     Opened  in  1881,  with  a  two-years  course,  becoming  a  four- 
years  course  in  1895. 

(2)  School  of  Cmimerce,  University  of  Wisconsin,  Madison.     Suggested  in  1866, 

inaugurated  in  1900,  varied  in  1904. 

(3)  College  of    Commerce,    University   of    California,    Berkeley,    San    Erancisco. 

Opened  in  1898. 

(4)  College  of  Commerce,  University  of  Chicago,  Chicago. 

(5)  Commercial  Division  in  the  University  of  Michigan,  Ann  Arbor. 

(6)  Commercial  Division  in  the  University  of  Illinois. 

(7)  Department  of  Commerce  and  Economics,  University  of  Vermont.     Endowed, 

1900.' 

(8)  Amos    Tuck  School    of   Administration    and    Finance'^,   Dartmouth   College. 

Pounded  in  1900. 

(9)  School  of  Commerce,  Accounts,  and  Finance,  New  York  University.     Pounded 

in  1900. 

Besides  specially  organised  higher  schools  of  commerce,  of  which  the  above 
is  by  no  means  a  complete  list,  there  are  numerous  courses  in  history,  economics, 
modern  languages,  geography,  etc.,  not  very  dissimilar  to  those  in  the  specially 
organised  schools,  and  more  or  less  commercially  correlated.  These  exist,  for 
example,  in  such  Universities  as  Columbia,  Cornell,  Johns  Hopkins,  Harvard,  Yale, 
etc.  With  the  liberal  options  of  the  American  system  of  elective  courses,  the 
scheme   of   some   of   these   institutions   may   differ  but  little   from   the  specially 

organised  ones. 

o. 


'  In  the  Magazine  of  Commerce. 

*  By  F.  Or.  Bennett. 
»  By  R.  M.  Bartlett. 

*  Founded  through  Mr.  Joseph  Wharton's  gift  of  $100,000,  increased  later  to  $250,000,  to  which  $250,000  has  since 
been  added.  Mr,  Wharton  gave  also  a  site  and  building  worth  $240,000,  making  his  total  donation  $740,000— roughly 
£154,000. 

»  By  Mr.  John  H.  Converse. 

*  Founded  through  a  gift  by  Mr.  E,  Tuck  of  $400,000-roughly  £83j000. 
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5.  Curricula  of  American  Higher  Schools  of  Commerce. — The  curricula  in 
the  different  schools  are  by  no  means  alike.  Eor  example,  in  the  University  of 
Wisconsin,  the  subjects  are  the  f  olio  win  p^,  viz  : — 

Ist  F(?ar.— Physical  geography  and  physiography  of  the  United  States;  German, 
French  or  Spanish,  and  English ;  mathematics ;  English  or  modern 
European ;  political  and  economic  history  ;  drill  and  gymnastics. 

'ind  Year. — Commercial  geography ;  foreign  languages  and  English ;  mathe- 
matics, chemistry  or  physics,  elementary  economics ;  accounting  and 
auditing ;  drill  and  gymnastics. 

^rd  Year. — Money,  hanking,  transportation ;  foreign  languages  ;  American 
history ;  business  practice  ;  and  elective  studies. 

4^A  Year. — Commercial  law ;  foreign  languages,  business  practice,  and  elective 
studies. 

The  curriculum  of  the  Amos  Tuck  school  is  quite  differently  arranged  to  the 
above.     It  runs  as  follows,  viz. : — 

Is^  Year. — Survey  of  history  of  economic  theory ;  status  of  labour  in  chief 
industrial  nations ;  natural  history  of  money,  credit,  history  of  monetary 
legislation,  of  banking,  detailed  discussion  of  banking  operations  ;  rail  and 
water  transportation,  theories  of  rates,  consideration,  legislation  and  control ; 
governmental  expenditures  and  revenues,  taxation,  debt,  financial  adminis- 
tration; commercial  geography,  treating  of  the  extractive  and  manufacturing 
industries,  viewed  from  a  technical  standpoint ;  comparisons  between  the 
development  of  all  important  countries  ;  statistical  investigation  of  various 
phases  of  economic  development. 

European  political  history  from  the  Erench  revolution  to  the  treaty 
of  Berlin  (1789-1S78),  and  the  history  of  the  United  States  between 
1783-1877. 

History  and  explanation  of  existing  international  relations,  critical 
comparison  and  study  of  the  constitutions,  and  working  of  the  governments 
of  England,  Erance,  Germany,  and  the  United  States. 

The  classification  of  population  as  affected  by  physical  and  social 
causes,  vital  statistics,  investigation  of  crime,  pauperism,  and  social  reform. 

The  relation  of  maa  to  his  physical  environment  and  the  forms  of 
economic  life. 

Languages,  Erench  and  German,  advanced  composition  and  conversa- 
tion ;  Spanish,  composition  and  conversation  ;  English,  commercial 
corespondence. 

Ind  Year,  which  is  considered  a  post-graduate  year. — Opening,  conducting,  and 
closing  accounts  of  manufacturers,  dealers,  etc.,  in  investment  securities, 
balance-sheet,  cost,  depreciation,  goodwill,  profit  and  loss,  examination  of 
accounts  with  reference  to  credit,  insolvency,  capitalization,  conversion  of 
partnership  to  corporation,  accounting,  auditing ;  cost  determinations ; 
forms  of  investment  securities,  corporation  "financiering";  analysis  of 
reports,  study  of  money  markets,  stock  and  produce  exchanges  in  United 
States  and  foreign  countries. 

Principles,  forms,  and  legal  phases  of  investments;  analysis  of 
typical  institutions  ;  stock  exchange  methods 

Powers  and  duties  of  corporations  and  their  officials,  organisation 
and  control. 

Eeal_  and  personal  property,  contracts,  negotiable  instruments, 
agency,  carriers,  insurance,  trustees. 

Status  of  persons  engaged  in  business  under  foreign  jurisdictions, 
foreign  commercial  codes,  international  commercial  law. 

Bankruptcy  and  law  relating  thereto. 

Statistical  studies  of  business  methods  and  experience,  mathematical 
principles  and  details  read  by  administrators,  financiers,  brokers,  etc., 
including  brokerage,  interest,  insurance  and  bond  tables,  etc. 

American  political  parties  since  1873. 

International  negotiation,  typical  cases,  organization  of  forei^-n 
diplomatic  and  consular  services.  ° 

History,  character,  and  existing  circumstances  of  Canada,  Mexico, 
Australia,  and  jinncipal  countries  of  South  :\,mcrica,  Asia,  and  Africa. 

Advanced 
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Advanced  composition  in  French,  German,  and  Spanish,  with 
special  reference  to  commercial  needs. 

The  extractive  industries  of  the  United  States,  their  history, 
resources,  technique,  and  markets.  Manufacturing  industries,  with 
technical  study  of  typical  industries.  Organization  and  management  of 
large  industrial  plants,  including  questions  of  labour,  cost,  markets, 
competitions. 

Organization  and  methods  of  trades'  unions,  study  of  fundamental 
economic  relations  between  employers  and  wage  earners. 

Analysis  of  existing  commerce  of  United  States,  international  routes, 
tariif-laws,  commercial  treaties. 

Actual  methods  of  trade  with  foreign  countries,  viz..  South  America, 
Africa,  Australasia,  China,  and  Japan,  England,  Continental  Europe, 
following  products  from  sources  to  consumers  ;  the  more  important  aspects 
of  scientific  problems  which  play  a  part  in  industrial  affairs.  Economic 
chemistry,  economic  botany,  economic  mineralogy,  materials  of  construc- 
tion, motors,  etc. 

The  organisation,  operation,  and  law  of  national,  state,  private,  and 
savings  banks. 

The  organisation,  operation,  and  practical  problems  of  railroad 
business ;  railroad  accountancy,  maintenance,  revenue,  disbursements ; 
practical  aspects  of  lake,  river,  and  canal  traffic. 

Study  of  life  insurance  in  all  important  forms. 

The  practical  value  of  such  a  curriculum  is  beyond  question  :  it  is  essentially 
a  technical  course  of  great  comprehensiveness,  and  is  worthy  of  the  title,  "  Higher 
Commercial  Education." 


6.  Higher  Commercial  Education  in  France. — According  to  the  Inspector 
General  of  Technical  Education  in  1889,'  only  about  2,000  out  of  400,000  Erench 
youths  entering  on  a  commercial  career  received  a  commercial  education,  but  since 
then  matters  have  altered.^ 

Higher  commercial  education  in  Paris  is  represented  in  such  a  school  as  the 
"  Ecole  Superieure  de  Commerce"'^  and  in  the  "  JEcole  des  Sautes  Etudes  Commer- 
ciales."     Both  these  schools  have  day  and  resident  students. 

The  finely  organised  curricula  of  the  Erench  Higher  Commercial  Schools*  may 
be  grasped  by  a  reference  to  Chapter  LV,  sees.  1-37,  pp.  758-774,  giving  an  account 
of  the  "  Ecole  superieure  de  Commerce  de  Lille,"  and  to  Chapter  LVI,  sees.  1-34, 
pp.  775-785,  giving  an  account  of  "  Ecole  siq^erieure  de  Commerce  de  Marseille."^ 

The  entrance  conditions  are  severe.  The  fees  are  rather  high,  but  there  are 
bursaries  to  enable  poor  students  to  attend. 

The  entrance  examination  requires  certain  definitely  specified  knowledge 
[see  Chapter  LV,  sec.  10-16,  pp.  760-763],  in  arithmetic,  algebra,  geometry, 
chemistry,  physics,  geography,  and  history. 

The  programme  is  as  follows  : — 


Subjects. 


Commerce,  Accountancy 

English  (Obligatory)      

German  or  Spanish 

Mathematics 

Technology  of  Merchandise,  Teats 

Economic  G-eography     

History  of  Commerce     ... 
Elements  of  Public  and  Civil  Law 
Commercial  and  Marine  Law    ... 
Industrial  and  Workman's  Legislation 


Years — 

Hours  per 

week. 


11. 


6 
4 
3 
2 
1 
2 

1 


Subjects. 


Eiscal  and   Customs  Legislation   and 

Political  Economy  ... 

Transport  and  Plant  ... 
Organic  Chemistry 

Trade  in  Textiles,  Thread,  and  Fabrics 
Caligraphy 

French,    Commercial  Correspondence 

Totals       


Years — 

Hours,  per 

week. 


27 


II. 


27 


1  M.  Jacquemart.  .,,,.,. 

2  Frencb  contempt  for  "  to  car«erc  mercairii^e     IS  disappearing.  ..,!,,,■         •     w  t,       inM 

3  It  was  founded  in  1820,  and  was  installed  m  its  new  quarters  in  the  Avenue  de  la  Eepubhque,  m  November,  1903. 
*  Strange  to  say,  a  British  Consular  "  Report  on  Commercial  Education  in  France,"  aflBrms  that  higher  commercial 

training  is  very  defective. 

f  See  also  Chapter  LIV,  sees.  10,  16,  17,  pp.  755,  757. 

The 
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The  Marseilles  scliool  has  a  preparatory  year,  the  programme  of  which  is  as 
follows : — 


Subject. 

Hours       1 

per         1                                 Subject, 
week.        1 

Hours 

per 
week. 

Prench       

Poreign  Language  (English)      

2nd        „                (modern)      

Accountancy         

G-eneral  G-eography         

History      ^         

Arithmetic  and  Algebra...          

5 
5 
1 
2 

3 
1 

7 

Chemistry 
Physics... 

G-eometry           

Caligraphy          •       

Physics  and  Mechanics 

Plane  Trigonometry      

Totals...               

2 
2 
2 
2 

32 

The  programme  of  the  course  itself  is  somewhat  different  to  that  of  the  Lille 
School,  as  will  be  seen  from  the  details  hereunder  : — 


Subjects. 


Years — 

Hours  per 

week. 


I. 


II. 


Subjects. 


Years — 

Hours  per 

week. 


II. 


Commerce  and  Accountancy     ...  ) 

Mathematics  as  applied  to  commerce    j 

English     ... 

A  second  Language 

Technology  of  Merchandise^ 

Economic  G-eography     ... 

Commercial,  Maritime,  and   Industrial 

Legislation    ... 
Labour,  Fiscal  and  Customs  Legislation 


11 

10 

5 

4 

3 

3 

3 

3 

3 

3 

2 

2 

1 

1 

Political  Economy,History  of  Commerce 
M-nrine  "  Armements  "^ 
French  and  Commercial  Correspon- 
dence ... 
Caligraphy 
"  Conferences  "... 

Totals 


32 


36 


The  above  programmes  give,  of  course,  very  little  idea  of  the  thoroughness 
of  the  instruction,  and  a  reference  to  the  body  of  the  report  is  necessary  to  appreciate 
the  elaboration  with  which  the  whole  is  worked  out.  Por  example,  at  Lille,  under 
the  heading  of  commerce  and  accountancy,  the  treatment  covers  the  following, 
viz.  : — 

Commerce ;  wholesale,  retail,  internal,  and  foreign  trading ;  the  functions  of 
merchants,  manufacturers,  bankers,  exchange-brokers,  stock-jobbers, 
merchandise  and  maritime  brokers,  commissioners,  representatives,  clerks, 
commercial  travellers,  etc. 

Exchange  in  kind,  etc.,  commercial  exchange,  buying  and  selling  in  all  forms, 
markets  and  sources  of  supply,  computations  of  profits. 

Documents,  such  as  buying  and  selling  orders,  invoices,  notes,  receipts, 
memoranda,  commission,  delivery,  receipt,  samples.  Exchange  regulations, 
concerning  money,  bank-notes,  paper  money,  cheques  ordinary  or  crossed, 
money  orders,  bills  of  exchange,  mandats,  delegation,  letters  of  credit, 
bills,  etc. 

Transport  by  rail,  canals,  rivers,  or  sea ;  insurance,  invoices,  bills  of  lading, 
bonded  warehouses,  bankers  and  banking  business,  the  London  clearing 
house,  the  function  of  the  Bourses,  merchandise  exchanges,  and  brokers ; 
investments,  annuities,  societies  for  credit  or  industrial  enterprises,  the 
Credit  Eoncier,  treasury-bills,  savings  banks,  current  accounts,  'cash 
operations,  states  of  markets ;  life,  fire,  and  accident  insurance ;  business 
syndicates,  and  the  management  and  accountancy  of  business  concerns  of 
various  kinds     [p.  764]. 

The  elaboration  of  other  courses  is  similar.     The  Ecole  des  Sautes  Etudes 
Commerciales  va.  Pans  declares  that  its  object  is  to  prepare  for  careers  in  commerce 
industry,  banking,  the  railway  service,  consular,  ministerial,  and  administrative 
positions,  and  also  to  prepare  for  commercial  teaching;  and  in  a  section  of  the 
school  the  diploma  of  a  commercial  teacher  is  conferred.  The 


■  Material  and  equipment  of  a  vessel. 

»  The  Etudes  des  marchandiees  ( Waarenkundc  in  German)  are  a  featUM,  and  arc  very  thorough  in  their  way. 
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The  various  schools  of  Pranco  reflect,  to  some  extent,  the  local  forms  of 
commercial  and  industrial  activity.  Por  example,  that  at  Lyons  has  a  series  of 
studies  common  to  all  sections,  and  the  remainder  differ.     The  sections  are : — ■ 

(i)  General  commercial  and  banking  studies;  (ii)  studies  preparatory  to  the 
silk  trade  and  industry ;  (iii)  studies  preparatory  to  trade  in  dyeing  and 
chemical  products. 

The  courses,  it  will  be  seen,  though  essentially  vocational,  are  undoubtedly 
liberal  and  comprehensive;  and,  coming  as  they  do  after  a  broad  educational 
preparation,  they  are  certainly  very  valuable  from  every  point  of  view,  cultural 
or  professional. 

7.  The  Highe?'  Institute  of  Commerce,  Antwerp. — The  idea  of  a  higher 
institution  for  commercial  education  in  Belgium  was  mooted  as  early  as  1847,^  and 
as  a  result  the  Higher  Institute  of  Commerce  was  opened  in  Antwerp  in  1852.  Its 
course  was  extended  in  1897  to  three  years.  About  one-third  of  the  students  are 
foreigners. 

It  may  be  mentioned  that  in  1893  the  Belgian  government  and  the  Supreme 
Council  of  Industry  and  Commerce  considered  the  question  of  proper  preparation  of 
candidates  for  the  consular  service,  with  the  result  that  the  universities  of  Gand 
(Ghent)  and  Lifege,  and  the  Higher  Institute  of  Antwerp,  were  empowered  to  confer 
the  "  licencie  du  degre  superieur  en  sciences  commerciales  et  consulaires"  etc.  The 
lower  degree,  for  a  two-year  course,  is  the  "  licencie  en  sciences  commerciales"  simply. 

The  whole  organisation  and  the  curriciilum  is  outlined  in  the  Report  [Chap. 
LIII,  sees.  1-37,  pp.  741-750]  to  which  reference  may  be  made.  The  institute 
possesses  a  very  fine  commercial  museum. 

8.  Sigher  Commercial  Education  in  Germany. — As  far  back  as  1866  Matthew 
Arnold  referred  to  the  German  school  system  as  something  to  "  excite  the  foreigner's 
admiration,"  and  the  German  commercial  schools  form  no  exception  to  the  general 
excellence.  Among  the  fine  schools  for  higher  commercial  education  may  be 
mentioned  the  Ilandelshochsclmle  of  Leipzig,  which  occupied  a  new  building  in 
October,  1902,  in  the  Schulstrasse.  It  had  over  400  students  in  1903.  It  is  closely 
associated  with  the  Leipzig  University,  its  students  being  admitted  to  the  University 
courses,  and  matriculates  of  the  University  are  admitted  to  the  Sandelshochschule. 
Althouo-h  a  special  school,  it  has  not  departed  from  the  fine  akademische  Freiheit  of 
German  higher  educational  institutions.  All  attendance  is  voluntary^  and  the  fears 
which  were  entertained  at  one  time,  viz.,  that  the  students  might  be  lacking  in 
industry,  have  proved  foundationless.  Excursions  are  arranged  to  industrial  and 
commercial  enterprises  in  Saxony  as  a  regular  part  of  the  course,  and  it  may  be 
mentioned  that  both  merchants  and  manufacturers  give  every  aid,  sometimes  even 
entertaining  the  students. 

The  course  is  two  years  for  the  commercial  diploma.  Besides  this,  a  teacher's 
diploma  is  issued — the  candidate  is  required  to  give  a  practical  demonstration  of  his 
ability  to  teach  and  to  produce  a  thesis  on  some  subject  connected  with  commercial 
education. 

The  Leipzig  school  is  in  touch  with  the  Sandelshochschule  of  Koln  (Cologne) 
at  which  the  entrance  conditions  are  much  the  same  as  at  Leipzig.  The  course  is 
also  two  vears,  of  which  one  year  may  be  spent  at  Leipzig.  There  is  also  a  teacher's 
"  Seminarium"  for  those  who  desire  to  be  teachers  of  the  lower  commercial  schools. 

The  Berlin  Sandelshochschule,  recently  constituted,  is  very  similar  to  the 
Coloo-ne  and  Leipzig  institutions.  The  principal  divisions  of  the  subjects  studied 
are  as  follows,  viz. : — 

(a)  Political  Economy.— Banks,  exchange,  money,  credit,  partnership,  trade, 
commercial  industries,  colonial  and  social  economy,  statistics,  finance, 
insurance,  economic  geography,  history  of  commerce. 

(b) 


1  Bv  the  Belgian  Minister  for  Foreign  Affairs.  Immediately  afterwards  a  Belgian  merchant  produced  a  monograph 
entitled  "A  Proposition  for  the  Organisation  of  a  Belgian  University  of  Commerce  and  Industry." 

2  In  the  English  University  system,  attendance  is  compulsory.  The  professor  may  be  well  worth  hearing,  or 
vice-versa  the  student  must  attend  lectures  or  he  will  not  be  admitted  to  examination.  The  English  system  treats  the 
student  rather  as  a  schoolboy  to  be  coerced  than  as  a  man  to  be  entrusted  with  serious  attention  to  his  own  interests. 
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(b)  Law. — The  bases  of  civil  and  commercial  law,  laM^s  of  excbange,  maritime 
law,  insurance  law,  social  legislation,  protection  of  industries,  laws  of 
patents,  copyrights,  trade-marks,  etc.,  international  trade;  state ;,  adminis- 
trative, civil,  and  criminal  law. 

(c)  Materials   of  Commerce. — Physics,    chemistry,   mechanical  and   chemical 

technology,  indtistrial  hygiene. 

(d)  Commercial  Technique.  —  Bookkeeping  and  accountancy,  commercial 
arithmetic,  correspondence. 

(e)  Languages. — English,  Erench,  German,  Italian,  Russian,  Spanish. 

(f )  Commercial  Teaching. — Students  taking  up  commercial  teaching  are  afforded 
opportunities  for  practical  experience  in  commercial  schools. 

Erankfurt^  has  an  academy  for  social  and  commercial  science,  organised  very 
similarly  to  the  Leipzig  Higher  Commercial  School.  It  confers  upon  those  of  its 
matriculates  who  pass  the  final  examinations  a  commercial  diploma.  This  academy 
was  opened  in  ]901,  and  had  an  attendance  of  over  500  not  very  long  after  its 
opening. 

The  Technische  Hochschule  of  Aachen  has  a  commercial  section,  the  work  in 
which  is  verv  similar  to  that  of  the  other  higher  schools.  This  section  was  opened  in 
1898. 

It  may  be  mentioned  that  Dr.  Rein  of  Jena,  points  out  in  an  article  in  the 
Nineteenth  Century,  that  these  schools  of  industry  and  commerce  have  already 
become  an  organic  part  of  the  German  educational  system.  While  the  schools  are 
cei'tainlyr vocational,  and  thus  in  the  highest  degree  practical,  they  are  undoubtedly 
also  educational  in  the  highest  sense  of  the  term.' 


9.  The  Righer  Cotnmerclal  Schools  of  other  Countries. — The  Handelsakademie 
of  Vienna  is  not  only  the  most  famous  in  Austria,  but  one  of  the  best  in  the  world. 
It  has  sometimes  1,000  students  in  attendance.  The  course  is  four  years  and  an 
optional  fifth  year  has  quite  lately  been  added.  Some  idea  of  the  type  of 
programme  in  the  Austrian  and  Czech  Higher  Commercial  schools  may  be  had  by 
referring  to  the  programmes  in  the  Report  [Chap.  LIV,  sec.  5,  p.  752  ;  sec.  8,  p.754..]. 
The  following  is  the  programme  of  the  Randelsal.ademie  of  Olmiitz,  the  hours  for 
obligatory  subjects  being  33  to  31  per  week. 


Subjecta. 

Years— Ho 
per  week 

tirs 

Subjects. 

Years— Houia 
per  week. 

I. 

II. 

III. 

IV. 

I. 

II. 

m. 

IV. 

I.   Obligatory — 

Q-erman  Language  (as  language  of 
instruction) 

Frencli  Language  and  Correspondence... 

English  or  Czech  Language  and  Corres- 
pondence 

Commercial  Arithmetic  ... 

G-eneral  Arithmetic,  Algebra,  and 
Geometry         

Correspondence  and  Counting-house 
Practice 

Book-keeping  and  Accountancy... 

Model  Counting-house  Exercises 

Theory  of  Commerce 

Exchange  Law     

Commercial  and  Industrial  Law 

Domestic  Economy          

J. 
6 

1. 
4 

0 

2 

3 
-t 

6 

4 

O 

2 

3 

4 

5 
3 

o 

3 
3 

o 

3 

4 

4 
4 

3' 
3^' 
6^ 

.) 

o 

Commercial  Geography 

General  and  Commercial  History 
Natural  History 
Physics     ... 

Chemistry  and  Chemical  Technology  ... 
Technology      of       Merchandise      'and 
Mechanical  Technology 

Caligraphy  and  Typewriting     

Stenography        

11.   Optional — 

Practical   Exercises,  Chemical  Labora- 
tory 
Practical     Exercises,     Laboratory     for 

Testing  Merchandise 

Gymnastics         

2 
2 

3 

2 
2 

2 

2 

2 

2 

2 
2 

3 

2 

2 
2 

0 

2 
3 

0 

2 
2 

3 

3 

3 
2 

'  On  the  Main. 

»  The  testimony  of  Dr.  C.  A.  Herrick   is  that  '' Comia.Lcial   education   in  Germany  has  been   cdandh^i' 
'  Meamng  and  practice  of  Commercial  Education  "  p  100.     Macuiillan,  New  York  1904  i"  imwi 

'  Ist  Semester  only. 
*  2nd  Semester  only. 


the  italics  are  his. 
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Tc^^     Commercial  education  was  splendidly  developed  in  Hungary  as  far  back  as 
1867,  as  the  programme  m  the   Report  will  shew  [Chap.  LVIII,  sec.  2,  p.  7931 
ihe  highest  torm  of  commercial  education  is  given  in  what  mav  be  called  Superior 
Commercial  Institutes,  which  provide  : " 

[a)  A  special  course  of  commerce  for  the  licentiates  of  the  secondary  schools. 

(6)  An  academy  for  Oriental  commerce. 

(c)  A  normal  school  for  instruction  in  commercial  teachino- 

,  ,^^tt"^°^  ^  ^^}^^^  account  of  these,  reference  may  be  made  to  the  Eeport  rChap. 
LVIII,  sees.  17-21,  pp.  800-803J.  ^       ^ 

The  programme  of  the  section  for  commercial  teachers  is  as  follows  :— 


Subjects. 


Hours 
per  week. 


Political  Arithmetic 
Calculation  of  Probabilities 
Commercial  Arithmetic  ... 
Book-keeping  and  Accountancy 
Hungarian    and    German     Commercial 

Correspondence  and  Ideas  Concerning 

Commerce 


II. 


Subjects. 


Hours 
per  week. 


Commercial  G-eography 

Mechanics,  Technology,  etc 

Political  Economy         ...  

Hungarian  Commercial  Style 

Methodology  of  Commercial  Teaching. 

Total 


15 


II. 


10 


The  candidates  for  commercial  teaching  not  only  go  through  the  courses 
indicated  in  the  preceding  programme,  however ;  they  also  attend  such  Courses  of 
the  University  or  Polytechnical  High  School  as  the  Director  of  the  Normal  School 
advises  ;  they  attend  the  exercises  of  the  Commercial  Teachers'  Seminary ;  they 
assist  in  the  courses  of  the  Commercial  Academy ;  they  hold  conferences  for  the 
discussion  of  professional  subjects  ;  and  they  visit  banks,"^  counting-houses,  factories, 
dockyards,  etc. 

Among  other  Higher  Schools  of  Commerce  worthy  of  special  study,  may  be 
mentioned  the  Royal  Higher  School  of  Commerce  in  Venice,  Italy,  which  has  the 
flrstyear  of  its  programme  common  to  all  sections,  and  then  divides  under  several 
sections,  viz.  : — 

{a)  A  commercial  section,  in  which  the  diploma  may  be  obtained  in  two  years 

or  more ; 
{b)  Teaching  classes  for  merceology  (technology  of  merchandise) ;  and  also  for — 
(c)  Accountancy,  with  courses  of  four  years  in  all ; 
(<^)  A  Consular  section  ;  and — 

{e)  Teaching  classes  in  law,  economy,  and  statistics ;  and  also — 
(/)  In  foreign  languages;  each  with  five  years'  courses. 

Pupils  are  received  at  16,  hence  their  diplomas  are  obtainable  at  19,  20,  or 
21  years  of  age,  as  the  case  may  be.  This  school  was  founded  in  1868,  and  is  now 
housed  in  the  Palazzo  Poscari,  on  the  Grand  Canal.  It  is  well  equipped.  Por 
fuller  particulars,  see  the  Eeport.     [Chap.  LIX,  sec.  11,  pp.  812-4.] 

The  two  special  sections  of  the  Peter  the  Great  Commercial  School  of  Russia 
are  also  worthy  of  study.  [Chap.  LIX,  sec.  18,  pp.  816-7];  in  fact,  the  whole 
programme  is  illustrative  of  Eussian  ideas  of  good  commercial  education. 

Kristiania,  the  capital  of  Noricay,  has  a  Commercial  Gymnasium  {Handels- 
gyynnasium),  the  programme  of  which  is  given  in  the  Eeport.  [Chap.  LIX,  sec.  12, 
p.  814.]     It  is  housed  in  a  building  of  three  storeys,  well  laid  out  and  equipped.^ 

The  professional  sections  of  the  Handelsinstitut  in  Gothenburg,  Sioeden,  and 
of  the  Stockholm  Institute  are  also  Higher  Commercial  Schools.  [Chap.  LIX, 
sees.  13-16,  pp.  814-5.1 

The  scheme  of  the  JEcole  de  Commerce  of  Neuchatel,  in  Sioitzerland,  is  one 
of  the  finest  examples  of  commercial  education  in  the  world,  and  is  very  well 
organised.  A  lengthy  account^  is  given  in  the  Eeport.  [See  Chap.  LXI,  pp. 
834-845,  Mr.  J.  W.  Turner.] 

It  may  be  mentioned  that  there  is  a  Bachelor  degree  in  commercial  science 
{haccalaureat  es-sciences  commercialese  at  Pribourg,  in  Switzerland.  10. 

'  An  excellent   account  of   this  is  published  by  Prof.  Polaozek  :  Ilmlorishe,  Oplysnincjer  om  Kristiania  Handels- 
gymnasiums  Oprettelse  og  UdviMing  i  de  ForlObne  25  Aar  ved  Direktor  Professor  G.  Polaczek.     This  is  a  "  Festshrift." 
?  By  Mr.  J,  W,  Tuj-ner, 
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10.  The  Equipments  of  Higher  Schools  of  Commerce. — Something  has  akeady 
been  said  of  the  equipments  of  Commercial  Schools.     [Div.  XIV,  sec.  8.] 

One  of  the  features  in  many  of  the  higher  vocational  schools  of  commerce  is 
the  commercial  bureau.  A  description  of  one,  by  no  means  absolutely  the  best 
seen,  may  be  taken  at  random,  viz.,  that  of  the  Geneva  Commercial  School.  In  this 
the  bureau  is  constituted  as  a  Mercantile  establishment,  performing  each  type  of 
operation,  with  the  bank,  merchandise,  etc.,  on  its  own  account,  on  commission,  on 
joint  account,  etc.  The  instruction  covers  such  matters  as  buying  orders,  net  cost, 
business  arrangements  or  agreements,  despatch  of  goods,  etc. ;  bills  of  exchange, 
bills  for  settlement,  for  endorsement,  bills  of  lading,  warrants,  insurances,  out- 
standing debts,  general  and  particular  averages,  loss  by  storm,  fire,  shipwreck, 
capture,  etc. ;  balance-sheets,  liquidation.  Correspondence  is  in  Erench  and  other 
languages.  All  transactions  are  regularly  registered,  and  the  books  are  kept  in 
double- entry  system. 

Each  pupil,  in  turn,  occupies  the  various  positions  in  the  fictitious  establish- 
ment, as  principal  or  director,  cashier,  accountant,  correspondent,  warehouseman, 
etc.,  etc. 

This  represents  the  first  year's  work  of  six  hours  per  week.  In  the  second 
year  the  complication  of  the  operations  is  increased,  and  include  transactions  in 
public  funds,  in  liquidations,  accounts  with  foreign  houses,  arbitrations,  and 
American  accountancy. 

A  study  is  made  of  various  special  matters — brokerage,  commission,  specula- 
tions, banking,  and  insurance.  The  class  is  divided  into  various  mercantile 
establishments,  some  having  their  fictitious  headquarters  in  Switzerland  and  some  in 
foreign  lands,  business  correspondence  and  transactions  proceeding  between  them.-' 

This  arrangement  gives  definiteness  to  the  operations  and  demands  good 
organisation. 

A  second  feature  is  the  often  excellently-equipped  chemical,  physical,  and 
microscopical  laboratories ;  ^ifh.  testing  apparatus,  etc.  Eor  example,  in  the  Geneva 
Commercial  School  two  hours  a  week  are  devoted  to  work  Avith  the  microscope  and 
in  the  chemical  and  physical  laboratory.  The  Commissioners  had  the  advantage  of 
seeing  the  students  at  work,  and  the  excellence  of  the  tuition  was  evident. 

The  demonstrations  illustrate  the  utility  of  the  microscope  for  the  examination 
of  merchandise  in  respect  of  quality  and  purity.  Descriptions  of  the  simple  and 
compound  microscope  and  general  rules  for  microscopical  observations,  for  the 
preparation  of  slides,  for  making  sections,  in  the  technique  of  preserving  and 
staining  liquids,  etc.,  are  given  and  made  by  the  professor,  and  the  mode  of  determining 
various  kinds  of  adulteration. 

Examinations  of  alimentary  substances,  from  a  chemical  and  microscopic 
point  of  view,  are  made.  These  include  such  substances  as  farinas,  spices,  spirituous 
liquors,  wines,  beers,  spirits,  vinegars,  oils,  milk,  etc.  Meats  and  the  products  offered 
by  the  pork-butcher,  are  examined  with  regard  to  leprosy,  trichinosis,  etc.  Verifica- 
tions of  ivory  and  of  the  various  animal  and  vegetable  products  substituted  for  it  are 
made.  The  fibres  of  cotton,  wool,  silk,  flax,  hemp,  jute,  ramie,  are  recoo-nised,  and 
their  proportion  in  the  textile  fabrics  determined.  Analyses  are  made  of'  papers,  of 
tapestries,  and  to  determine  forged  handAvriting.  Culinary  material,  varnishes, 
oil-cloths,  etc.,  are  examined,  and  animal  and  vegetable  co'louring-ma'tters  tested! 
Colorimetry,  the  analysis  of  tobaccos,  the  origin  and  quality  of  the  hair  employed  in 
hat-makmg  and  the  fur  trade,  and  similar  matters,  occupy  the  pupils. 

To  undertake  these  several  things,  the  laboratory  is  fitted  with  the  most 
recent  apparatus  used  for  the  exammation  of  raw  and  manufactured  materials 

The  commercial  museums,  which  are  essential  to  the  proper  functioning  of 
the  commercial  school,  are  usually  quite  elaborate.  They  illustrate  in  a  very 
complete  way  the  technology  of  merchandise.  Raw  and  manufactured  products, 
illustrations  of  their  vegetab  e  or  animal  origin,  articles  in  each  stage  of  manufacture, 
various  qualities  of  particular  commodities,  pure  substances  and  their  common 
adulterated  forms  and  the  adulterants,  the  stages  of  testing,  natural  and  synthetic 
products,  diagrams  or  views  of  processes  of  manufacture,  of  machinery,  and  similar 
material  are  what  are  to  be  found  m  the  commercial  museums  of  Europe. 

The 


>  Jahrbuch  des  Unterrichtswesen  in  der  Schweiz,  1900,     Zurich,  1902  (sec.  2),  pp.  252-25i. 
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The  projection-lantern  is  largely  used  foi-  familiaiisinc?  the  student  in  a 
realistic  way  with  commercial  geography,  and  with  processes  of  manufacture,  the 
development  of  industries,  and  so  on.  In  Neuchatel,  Switzerland,  for  example,  the 
series  of  slides  gave  an  amount  of  information  about  Australia,  that,  so  far  as  the 
Commissioner  knoAvs,  is  not  even  yet  to  be  had  in  the  Commonwealth  itself,  in  the 
same  convenient  form. 

11.  General  Bemarks. — The  development  of  commercial  courses  within 
Universities,  while  undoubtedly  valuable,  is  not  to  be  compared  in  thorouglmess 
with  the  method  of  establishing  well-organised  higher  schools  of  commerce.  In  the 
latter,  each  subject  is  specially  orientated  with  regard  to  commerce.  Chemistry,  as 
taught  in  most  universities,  for  example,  is  not  of  the  type  required  for  students  in 
commerce,  and  it  would  be  quite  a  mistake  to  suppose  that  a  student  taking  a  course 
of  chemistry  in  the  Sydney  University,  for  example,  was  doing  something  which 
could  be  compared  in  efficiency,  from  the  standpoint  of  commercial  education,  with 
the  courses  in  chemistry  in  the  higher  commercial  educational  institutions  of  Europe. 

Probably  the  best  type  of  organisation  is  that  of  Leipzig,  where  the  University 
and  Higher  Commercial  School  are  in  close  association,  though  distinct  from  each 
other. 

The  university  equipments  are  not  of  the  special  type  required  in  the 
commercial  schools,  and  the  necessary  practical  work  would  run  the  risk  of  being 
somewhat  neglected  or  imperfectly  organised. 

The  Continental  and  the  better  American  Commercial  Schools  are, 
undoubtedly,  very  fine  institutions,  and  to  see  them  is  to  feel  that  there  is  some  force 
in  Professor  Pearson's  view  that  we  are  being  beaten  in  the  race  by  neglect  of  an 
important  element  of  education,  namely,  that  which  fits  for  the  commercial  career. 

We  need  to  free  ourselves  from  the  domination  of  those  insular  folk  who  fail 
to  see  that  the  truth  is  not  compassed  by  such  a  mere  truism  as  "  each  nation  must 
build  up  the  educational  system  best  suited  to  its  own  requirements  and  best  adapted 
to  the  national  genius  of  its  people"^ ;  rather  should  we  place  ourselves  under  the 
guidance  of  those  who  feel  that  "  of  all  species  of  extravagant  waste,  there  is  none 
more  unpardonable  than  that  which  permits  one  nation  to  remain  in  ignorance  of 
the  clever  and  successful  methods  devised  in  another  for  gaining  important  ends."^ 

"  Ten  years  "  residence  and  study  in  Germany,  said  Mr.  Harris,  in  a  consular 
report,  "has  led  me  to  the  belief  that  this  great  Empire's  greatest  capital  is  its 
intelligence.  A  process  of  rigid  training  has  not  only  enabled  Germany  to  overcome 
the  disadvantages  of  her  geographical  position,  but  the  merchants  and  manufacturers 
of  England  find  themselves  face  to  face  with  the  fact  that  German  commerce  has 
much  more  rapidly  increased  than  their  own,  and  that  many  markets  in  different 
parts  of  the  world  are  being  lost  (by  passing)  to  German  competitors."^ 

Higher  commercial  education  surely  is  a  factor  of  some  importance  in 
enabling  British  subjects  to  hold  their  own  in  the  great  industrial  and  commercial 
struggle,  which  everyone  not  blinded  with  insular  pride,  or  betrayed  by  insular 
arrogance,  can  see  developing  with  amazing  rapidity. 

'Fabian  Ware.     EJuoational  Foundations  of  Trade  and  Industry,  1901,  p.  oC. 
2  New  York  Xalion,  31st  Aug.,  1S99,  p.  174. 
'  United  States  Consular  lleport,  January,  1904. 
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XVI. 

SECONDARY  COMMERCIAL  EDUCATION. 

[0.  H.  KNIBBS.] 

1.  Types  of  Secondary  Commerpial  Education.  8.  Secondary  Commercial  Education  in  Germany. 

•2.   Secondary  Commercial  Education  in  America,  0.  Scheme  of  Secondary  Commercial  Schools,  Holland. 

3.  The  Curriculum  of  the  Committee  of  Nine.  10.  Hungarian  and    Italian   Secondary  Commercial 

4.  The  New  York  High  School  of  Commerce.  Schools. 

5.  Secondary    Commercial    Education,    Argentine  11.  Secondary  Commercial  Education  in  Russia  and 

Republic.  Switzerland. 

G.  Secondary  Commercial  Education  in  Belgium.  12.   Secondary  Commercial  Education  in  England. 

7.  The  Finnish  Commercial  Institute.  l.S.   General  Remarks. 


1.  Types  of  Secondary  Couimercuil  Education. — In  the  preceding  division, 
commercial  schools  of  the  types  (I)  and  (2),  referred  to  in  this  summary  [XIV,  §7], 
have  been  discussed.  Types  (;i),  (4),  and  (5)  will  now  be  reviewed,  viz.,  secondary 
commercial  schools,  commercial  sections  or  departments  of  secondary  schools,  and 
evening  commercial  schools  of  secondary  grade. 

It  is  important  to  distinguish  between  these  and  what  are  known  in  this 
State  as  the  modern  and  commercial  sides  of  grammar  schools  or  other  forms  of 
secondary  schools.  Secondary  commercial  schools  are  not  merely  schools  of  genercd 
preparation  for  a  commercial  career  ;  they  are  essentially  special,  although  they  may 
also  contain  the  elements  of  general  education  ;  in  other  words,  they  may  advance 
general  education,  while  at  the  same  time  they  definitely  prepare  for  the  commercial 
career  in  contradistinction  to  other  careers. 

The  organisation  of  such  schools,  as  one  might  e.vpect,  is  very  varied.  But 
in  one  regard  they  are  alike,  viz.,  they  are  schools  which  are  developed  under 
detinite  curricula.  In  this  respect  they  are  quite  different  to  that  type  of 
institution  which,  though  styled  commercial  or  business  college  or  school,  really 
teaches  independent  subjects  useful  to  those  who  enter  the  commercial  career. 

It  may  further  be  stated  that  the  secondary  commercial  education  of  some 
countries,  or  in  some  instances,  is  quite  equal  to  higher  commercial  education  in 
others. 

The  forms  of  secondary  commercial  education  in  various  countries  will  now  be 
referred  to  in  alphabetical  order. 

2.  Secondary  Commercial  Education  in  America. — In  the  United  States  it 
is  now  educationally  recognised  that  neither  the  University  commercial  course  nor 
the  Commercial  High  School  is  the  necessary  apex  of  the  Secondary  Commercial 
School,  so  that  the  latter  must  be  regarded  as  in  itself  a  terminatiui;'  point  of  one  form" 
of  education.  A  "courmittee  of  nine'"  experts  in  commercial  eduralion,  appointed  l)v 
the  Detroit  Meeting  of  the  National  Educational  Association,'  in  dealing  with  the 
question  of  an  ideal  form  for  the  Secondary  Commercial  School,  recognised  that  but  "r.n 
insignificant  percentage  "  of  students  go  on  to  the  courses  in  Colleges  or  Universities. 
In  an  educational  system,  the  University  is  the  highest  of  a  number  of  terminal 
branches  rather  than  the  summit  of  an  educational  pyramid.  Hence  the  classical 
domination,'^  which  has  so  seriously  fettered  and  hindered  English  educational 
development,  and  which  has  practically  come  to  an  end  even  in  England,  is  a  thino- 
of  the  past  in  America,  as  it  is,  indeed,  almost  throughout  the  a\  oild,  though  not  m 
this  State.  President  Eliot,  of  Harvard,  has  warned  educationists  ao'ainst  anv 
attempt  at  uniformity  of  school  products,  and  it  is  becoming  more  clearly  perceived 
that  the  so-called  "dull"  or  "stupid"  student,  according  to  the  classical  school 
admmistrator,  is  often  merely  one  who  recoils  from  dull,  mechanical,  and  unscientific 

method 


I  Of  j'li^Ji.  association  the  Commissioner  here  writing  has  the  honour  to  be  a  member. 
'  "  Education  in  the  United  States,    says  Dr.  Herriok    "  fnllnwin..  tiio  "c„„i;r,u  -j     i   i.      i 
narrowly  classical,  nerrioK,      tollowing  the  English  ideal,  has  been  too  severely  and  too 
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metliod  of  teaching  the  classic  languages\  and  is  by  no  means  either  dull  or  stupid 
under  a  more  rational  regime.  In  technical  matters  such  students  often  distinguish 
themselves.  Eor  secondary  commercial  education  the  classic  languages  are  of  less 
value  than  the  modern  languages,  and  hence  the  pupil  ought  not  to  be  forced  to 
learn  the  former  if  he  prefer  to  do  otherwise. 

The  three  practical  methods  of  establishing  sound  secondary  commercial 
education  are  the  followins: : — 

(1)  The  formation  of  independent  commercial  schools. 

(2)  The    formation  of  a   thoroughly   organised   commercial   school   within   a 

secondary  school. 

(3)  The_  addition   of   what   are    called   electice   commercial   subjects   in    the 

ordinary  secondary  curriculum. 

Touching  the  last  method,  viz.  (3),  it  may  be  stated  that  about  eleven  years  ago  the 
Chairman  of  an  American  "  committee  of  ten  "  exjoressed  the  opinion 'that  "  all  the 
commercial  instruction  required  for  high  schools  can  be  furnished  by  the  introduc- 
tion of  elective  courses  into  schools  already  existing."  Later  on,  however,  he 
completely  abandoned  such  an  opinion,  holding,  as  the  result  of  riper  experience,  that 
such  elective  commercial  studies  led  to  inferior  commercial  trainingl  This  is 
important  by  way  of  rejoinder  to  proposals,  which  are  sure  to  come  about,  to 
establish  what  will  be  called  commercial  sections  in  secondary  schools  without 
proper  consideration  as  to  their  commercial  efficiency  as  the  curricula.  We  need  to  be 
careful  in  this  matter,  because  it  is  easy  to  deceive  or  be  deceived  in  regard  thereto. 
It  may  appear  to  be  a  mere  truism  to  say  that  a  genuine  school  is  not  constituted  by 
writing  a  name  over  its  portals,  nor  is  a  section  within  it  made  genuinely  "  com- 
mercial "  by  teaching  a  little  book-keeping,  typewriting,  or  shorthand.  Por  this 
reason  a  number  of  curricula  are  given,  and  be  it  said  that  these  are  not  mere  affecta- 
tions of  curricula. 

3.  The  Curriculum,  of  the  Committee  of  Nine. — The  Committee  has  been 
referred  to  hereinbefore.  After  a  lengthy  discussion  this  body  drafted  a  four-year 
course  for  secondary  commercial  education.  It  deemed  the  creation  of  separately 
organised  commercial  schools  was  advisable,  but  believed  that  in  many  cases  the 
curriculum  would  only  be  establislied  as  one  of  the  several  courses  which  would  be 
established  in  public  high  schools. 

The  curriculum  runs  as  follows^ : — 


1st  Year. 

Ind  Year. 

Subjects. 

Sem. 
I. 

Sem. 
11. 

Subjects. 

Sem. 
I. 

Sem. 
11. 

Englisli 

G-erinan,  or  French,  or  Spanish 
Algebra    ... 
Book-ljeeping 
Drawing   ... 

Penmanship         

General  History  to  a.d.  800      

4 
5 
5 
3 
3 
3 

4 
•J 
5 
3 

"2 

4 

History  of  English  Literature,  Com- 
position    ... 
History  of  English  Literature,  Com- 
mercial Correspondence     ... 
Modern  T/anguage   ... 
Commercial  Arithmetic 
,,           Geography 
Book-keeping  ... 
Typewriting 
Commercial  Products  or  Local  History 

and  Industries     

English  and  European  History 

3 

5 

5 

"5 

5 

23 

3 

5 

'5 

23 

23 

'5 

"5 
23 

'  Professor  Sadler,  the  erstwhile  editor,  and  contributor  to  tlie  "Special  Reports"  states  that  in  England  com- 
mercial education  means  quite  as  much,  an  Si-agTy  ary  oi 2^i'0t(st  against  mhplaced  awl  mechanical  classical  education  as  it 
does  a  desire  to  have  some  definite  policy  carried  out. 


President  Charles  W   Eliot,  in  Proceedings  International  Commercial  Congress  of  1S99., 
'  Proc,  Nat.  Educ.  Assoc.  Boston,  1903,  pp.,  ir^0-1'j2.     See  also  Proc,  1904. 
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Srd  Tear. 


Subjects. 


Scni. 
I. 


Sem. 
II. 


4/h    Tear. 


Subjects. 


Sem. 
I. 


Sem. 
II. 


Ehetorie  and  Composition 

Plane  Geometry  .. . 

Physics  or  Chemistry 

Political  Economy 

Commercial  Law... 

Book-keeping  and  OiEce  Practice 

First  Language,  or  Second  Modern 
Language,  or  Shorthand  and  Type- 
writing 

United  States  History    ... 


3 

5 

5 

5 

5 

*  .• 

t 

5 

5 

5 

... 

i 

'23 

23 

English   Literature,  Themes,    Parlia 

mentary  Practice 
History  of  Commerce 
Civil  Government 
Elective  Subjects  as  explained  here 

under 


15 


25 


5 
15 


25 


The  electivcs  arc  15  periods,  to  be  selected  from  among  the  following : 

2nd  Semester  of  4ith  Year. 

Same  election,  continued 
Physics  or  Chemistry,  continued 


1st  Semester  of  4:th  Tear. 
Language,  elected,  or  Shorthand  and  Typewrit- 
ing continued 
Physics  or  Chemistry     ... 
Banking  and  Finance     ... 
Solid  Geometry  ... 
Mechanical  Drawing 


Accounting,  Organisation,  and  Auditing 
Advanced  Commercial  Arithmetic 
Advertising,  Study  of  Trade  Journals,  Com- 
mercial English 


These  "periods"  are  45  minutes  duration  each;  hence  the  totals  represent 
about  17 1  hours  each.  This  amount  of  "  recitation  "  was  regarded  as  somewhat 
long,  and  will  perhaps  be  slightly  modified  this  year. 

4.  The  New  York  High  School  of  Commerce. — The  High  School  of  Commerce 
in  New  York  is  housed  in  a  fine  building,  is  well  equipped,  and  may  be  taken  as  a 
representative  secondary  school.     Its  curriculum  is  as  hereunder^  : — 

Years — Hours  per 
week. 


Subjects. 


Years - 

-Hours   per 

week , 

I. 

II. 

III, 

IV. 

T. 

Subjects 


j  I.     II.  III.  IV.  V, 


OhJigatory. 

English 

German,  or  French,  or  Spanish 

Algebra  I,  Geometry  II 

Algebra  and  Geometry 

Chemistry  (referring  to  materials  ot 
commerce) 

Biology  and  Physiology  (commercial)- 

Physics  ... 

Greek  and  lioman  History 

Medifeval  and  Modern  History,  re- 
fering  to  Economic  Ilistoiy  and 
Geography     ... 

Business  Writing 

Stenography 

Drawing 

Physical  Training  (including  Physi- 
ology):   

Music     ... 

Economics  and  Economic  Geography ... 


3 

3 

3 

3 

J' 

... 

... 
5 

... 

... 

3  !  33;  4^ 


Elective. 

Business  Arithmetic  ... 

Commercial  and  Economic  Geography 

German,  or  French,  or  Spanish 

Business  Forms,  Book-keeping 

iMiisic   ... 

Stenography  and  Typewriting 

Drawing 

A  Third  Language 

Advanced  Chemistry  ... 

Trigonometry  and  Solid  Geometry  ... 

Elementary  Law  and  Commercial  Law 

Business  Correspondence,  Office  Prac- 
tice   ... 

Advanced  Mathematics 

AdvauL-ed  Physics 

Recent  and  Diplomatic  History 

Banking,  Finance,  Transportation,") 
lioutes  of  Communication,  etc.     J 

Administrative  and  International  Law 

Accounting  and  Auditing 

Business    Organisation  and  Manage- 
ment. 

Economics  (advanced)  ...         ^_\ 


The  above  curriculum  is  clearly  a.  comprehensive  one,  and  allows  a  laro-e 
number  of  elective  or  optional  subjects,  without  apparently  losino-  efiiciency  '^ 

Other  examples  of  American  programmes  are  given  in  ^the  Eeport  \ See 
Chap.  LXII,  pp.  847-853.]  ^      "     '-- 


'  Acceding  to  the  "  Year  Book"  of  1903. 
^Tbat  U,  specially  referring  to  commercial  oommcdities. 
'  In  the  third  year  English  history  similarly  crienloted. 
*  Keffi-H  fpecially  lb  industrial  and  constitutional  aipcbls 
of  United  States  history. 


*  First  half  year  only. 

"  Second  half  year  only. 

^  With  Commercial  Arithmetic. 

°  Industrial  Chemistry. 
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5.  Secondary  Commercial  Education,  Argentine  Republic.  ~  Since  the 
Argentine  Republic  pays  more  per  pupil  and  per  inhabitant  for  even  primary 
education  than  does  New  South  Wales\  her  idea  of  secondary  commercial  education 
maybe  viewed  as  of  interest.  This  idea  may  be  regarded  as  represented  in  the 
curriculum  of  the  National  School  of  Commerce  in  Buenos  Ayres.  Ihe  curriculum 
runs  as  foUoAvs  : — 


Subjects 


Years, 
I.     II.   III. 


Subjeulb. 


Eeview  Arithmetic :  Algebra       ...  ..  j 

Spanish,  Commercial  Correspondence     ...' 
Book-keeping,  OfiBce  Practice 
Commercial    G-eography,    History    Com-' 

merce  ... 
Penmanship,  Shorthand  and  Tvpew riling' 


4 

■ 

5 

3 

3 

6 

t) 

7 

3 

3 

2 

3 

3 

English 

French 

Commercial  Pj'oducts 

Political  Economy,  Commercial  Law 

Custom  House  Procedure... 

Total  


Years 

I. 

II. 

III, 

5 

r,  \    5 

5 

5 

5 

3 

3 

... 

4 

30 

30 

30 

The  minimum  age  of  entrance  is  li,  and  the  candidate  must  inter  alia  have 
studied,  for  at  least  two  years,  geography,  history,  arithmetic,  Spanish,  English,  and 
Trench.     The  diploma  issued  is  "  Mercantile  Expert." 

6.  Secondary  Commercial  Education  In  Belgium. — In  Belgium,  commercial 
education  is  an  integral  part  of  the  State  system.  Some  time  ago  the  upper  division 
of  the  Colleges  had  three  collateral  branches  each  with  a  two  years'  course,  viz.,  (i) 
Commerce,  (ii)  Industry,  (iii)  Science ;  but  in  1881  the  system  was  wholly  revolu- 
tionised. [Rept.  Sec.  Educ.  XI,  sees.  1-20,  pp.  126-136.]  The  programmes  are 
given  in  the  Report  on  Secondary  Education  \_See  sec.  6,  p.  130,  for  the  Modern 
Humanities  section  with  Commercial  Science],  in  which  also  the  details  of  the  course 
are  given.     \_See  sees.  14-19,  pp.  134-136.] 

The  following  is  translated  from  the  Programme  des  cours  de  VAthenee 
Royal  de  Bruxelles,  1902.  The  work  commences  in  the  5th  class,  when  the  pupil 
is  13  or  14  years  of  age.     ' 

Fifth  Class. — Agents  and  institutions  in  connection  with  internal  commerce.  Invoices,  accounts  of 
purchases  and  sales.     Waj'-bills.     Commercial  correspondence. 

Fourth  Class. — Recapitulation  of  preceding  course.  Principal  duties  of  a  merchant,  according  to  the 
code.  Exchange  notes.  Promissory  notes.  Book-keeping  by  single  entry.  Auxiliary  books. 
General  theory  of  book-keeping  by  double  entry.  Commercial  correspondence.  Exercises  by 
way  of  applying  the  preceding. 

Third  CZass.— Repetition  of  principal  parts  of  preceding  course.  Agents,  etc.,  in  connection  with 
foreign  trade.  Subdivision  of  general  accounts.  Special  accountancy.  Consignees,  traders, 
bankers,  partners  in  a  company.  General  ideas  as  to  commercial  law,  especially  referring  to 
consignment  and  companies.  Current  accounts,  and  interests,  according  to  the  three  methods. 
Annuity  accounts.     Commercial  correspondence.     Application  exercises. 

Second  Class — Commerce. — Principles  of  acconntancy,  arbitration,  currency,  etc. 

Commercial  law. — Elementary  notions  concerning  civil  law  as  regards  contracts  or 
conventional  obligations,  tale,  drafts.  Elements  of  ccjmmercial  law.  History  of  industry  and 
commerce  m  Belgium.  Rapid  glance  at  the  state  of  commerce  and  industry  before  the  Roman 
domination.  Charlemagne.  Norman  invasion.  Influence  of  the  Crusades.  The  Hansa  iri 
Belgium.  Markets.  Influence  of  communes.  County  of  Flanders,  of  Hainaut,  Duchy  of 
Brabant,  Principality  of  Liege  from  13th  to  14tli  century.     The  House  of  Burgundy. 

Industrial  and  Commercial  Geography  of  Belgium.— Htudy  of  the  nine  provinces,  nature 
of  soil,  principal  natural  and  industrial  productions,  commerce,  roads  and  railways,  remarkable 

localities.  .  i     ,i-     j.-  at  ii,  j 

Rhetoric  CToss— Commerce. -Recapitulation.  Public  Funds.  Actions  and  oblig^ations.  Methods 
of  repayment  of  loans.  Operations  on  chaiigp.  Life  assurance  and  insurance  ot  goods.  Ordinary 
and  savings  banks.     Partnership  accounts,  speculation,  net  costs.  ^,         .,      n 

Commercial  XaM).— Law  of  bankruptcy,  etc.  Commercial  tribunals.  Councils  of  experts. 
Principal  common  laws,  patents,  warrants,  trade-marks. 

Political  JE'cowoOTW.— Production  and  its  factors.  Favourable  conditions  of  production 
(machines,  property,  liberty  to  work,  division  of  labour,  association,  instruction)  Exchange  and 
l,<..t.f=      Mnnev      Instruments  and  institution  of  credit.     Division  of  Wealth.     Consumpti. 


markets      Money      Instruments  and  institution  of  credit.     tJivjsion  oi    weaitn.     .consumption 
and  saving.     Luxury.     Taxes.     The  Budget.     Population.     Elf  ments  of  theoretical  and  practical 

(3 -1- Q -j-i  o  t"  1  f»  q 

History  of  Commerce  and  Industry  in  Belgium  from  Ibth  century  to  the  present  time.— 
Apercu  of  the  development  of  the  most  important  industries.  .    -p  ,    ■ 

^  Industrial    and    Commercial    Geography    of    Belgium.-The   foreign  trade   of   Belgium. 
Countries  providing  principal  imports,  etc. 

Remembering  that  the  mathematical  and  scientific  part  of  the  course  well 
supports  the  above,  it  is  evident  that  the  Belgiair  system  is  a  good  type  of  the 
method  of  combining  the  work  with  that  of  the  High  School. 


7. 


■ 1  The  cost  of  education  in  New   South  Wales  is   thought  by  tlw^e  ^-ho   fail  to   grasp  the  significance  o£  modern 

education  to  be  excessiTe. 
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7.  The  Finnish  Commercial  Institute. — The  programme  of  the  Commercial 
School  in  the  capital  of  Finland,  the  Sandelsinstitutet  i  Helsingfors,  discloses 
nothing  calling  for  special  remark  [Chap.  LIX,  sec.  2,  p.  808].  Its  development 
is  very  similar  to  that  of  other  commercial  secondary  schools.  It  has  a  preparatory 
course  of  one  year,  followed  by  a  definite  two-years'  course. 


8.  Secondary  Commercial  Education  in  Germany. — The  public  Commercial 
School  {OeffentUche  Handelslehranslalt)  of  Leipzig  may  be  taken  as  an  example  of 
the  secondary  commercial  school  of  Germany.  It  was  founded  in  1830  by  the 
Trade  Schools'  Guild,  and  taken  over  by  the  Chamber  of  Commerce  in  1885.  It  has 
about  800  students. 


Its  programme  is  as  follows 

; 

Years 

Years 

Subjects. 

y  abjeots. 

I. 

II. 

III. 

I. 

II. 

III. 

Ohligritory. 

Obligatory — continued. 

German 

4 

'J 

3 

Commercial    Bureau,    Correspon- 

English, with  Correspondence 

5 

4 

5 

dence,  Bookkeeping      

3 

3 

French 

5 

4 

5 

Economics  ... 

2 

Mathematics    ... 

3 

3 

4 

Caligraphy  ... 

2 

2 

Commercial  Arithmetic 

5 

3 

2 

.Shorthand  ... 

2 

1 

"i 

Physics 

') 

2 

Gymnastics 

2 

2 

2 

General  Technology  ... 

o 

Chemistry 

2 

2 

Commercial  Commodities 

1 

Opiional. 

General  and  Commercial  Geography  .  j     2 

li 

2 

History       ...      2 

2 

2 

Italian 

2 

0 

Commerce, its  Laws,  Exchange  La^ 

vs 

') 

1 

Spanish        

... 

2 

It  may  be  worthy  of  mention  ttiat  the  total  expenses  of  the  school  are  about 
£7,000  per  annum,  of  which  about  £4,000  to  £5,000  is  met  by  students'  fees. 
Schools  of  this  type  are  not  so  much  vocational  as  educational.  l)r.  Adler  states 
it  is  not  intended  that  tlie  work  of  the  school  shall  take  the  place  of  practical 
experience  in  business,  but  that  it  shall  make  such  experience  more  fruitful.  The 
commercial  schools  do  not  propose  to  be  substitutes  for  practical  training,  but  rather 
to  prepare  for  the  commercial  career, 
the  German  educational  method. 


It  has  all  the  thoroughness  of  organisation  of 


9.  Scheme  of  Secondary  Commercial  Schools,  Holland. — In  Amsterdam  and 
Kotterdam  the  Higher  Burgher  Schools  have  a  commercial  section.  Gemeentelijke 
hoogere  burgerschool  met  handelsschool).  The  better  organised  was  the  one  at 
Amsterdam,  in  which  the  subjects  were  as  hereunder,  viz. : — - 


Languages. 
Dutch.  Spanish. 

French.         Italian. 
German.       Swedish, 
English.        Malay. 


Gommercial  Subjects. 
Commercial  Geography.         Merchandise. 
History  of  Commerce.  Commercial  Chemistry. 

Commercial  Arithmetic,  Political  Economy. 

Commercial  Mathematics.       Commercial  Law. 


Book-keeping. 
Accountancy. 
C'aligraphy. 
Stenography. 


For  further  information,  the. body  of  the  report  may  be  consulted      TChap. 
LIX,  sec.  3,  pp.  808-9.]  x  j  •      L       i 

The  Esmeyer  Commercial  School  of  Rotterdam  has  a  five-year  curriculum  the 
age  of  entry  being  about  13.     The  subject  of  study  are  : '  ' 

Italian  or  Spanish. 

Arithmetic. 

Algebra. 

Geometry. 

Commercial  Arithmetic. 


Caligraphy. 

Stenography. 

Dutch. 

French. 

English. 

German. 


Book-keeping. 

[Chap.  LIX,  sec.  4,  p.  809.J 


Sacred  History. 
National  History. 
Uni\Trsal  History. 
Commercial  History, 
Geography. 


Natural  Se 


nciice. 


Constitutional  Law. 
Commercial  Law. 
Political  and  Social 

Economy. 
Freehand  Drawinir. 
Gymnastics. 


10. 
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•  V,  ^^-  -^^^Sl»^'^an  and  Italian  Secondary  Commercial  Schools.— ^ova.Q  of  tlie 
higher  primary  schools  of  mmgary  have  annexed  commercial  schools  of  three 
classes,  the  special  subjects  in  which  are  Commercial  Arithmetic,  Book-keeping, 
Commercial  Correspondence,  Merchandise  and  Technology,  Exchange  Law,  and 
Industrial  Law,  Political  Economy,  Practical  Avork  (Counting-house).  [See  Chap. 
LVIII,  sec.  2,  p.  794.]  The  whole  scheme  of  Hungarian  commercial  education  is 
explained  m  the  body  of  the  report. 

A  large  number  of  the  technical  institutes  of  Italy  {"  istituti  tecnici")  have 
a  commercial  and  accountancy  section  ("  Sezione  di  commercio  e  ragioneria)  ;  for 
example,  the  "  Caio  Plinio  II"  at  Como,  the  "Galileo  Galilei"  at  Florence,  the 
"  Vittorio  Emanuele  II "  at  Genoa,  the  "  Carlo  Cattaneo"  at  Milan,  the  "  Giovanni 
Battista  della  Porta"  of  Naples,  the  "Leonardo  da  Vinci"  at  Rome,  the  "Paolo 
Sarpi"  at  Venice,  and  many  others. 

The  course  is  of  four  years  duration,  the  subjects  being  :— 


Caligraphy. 
General  Chemistry. 
Accountancy  and  Book-keeping. 
Civil  Law. 

Commercial  and  Administrative. 
Law. 


Ornamental  Drawing. 

Political  Economy. 

"Financial  Science  and  Statistic? 

General  Physics. 

Geography. 

Italian  Literature. 


French  Language. 

English  or  German  Language. 

Mathematics. 

Zoology  and  Botany. 

Mineralogy  and  Geology. 

General  History. 


Formerly  Logic  and  Ethics  were  included,  but  these  subjects  have  been  deleted. 
[Chap.  LIX,  sees.  8,  9,  pp.  810-1.] 


11.  Secondary  Commercial  Education  in  Russia  and  Sicitzerland . — The 
organisation  of  Russian  commercial  education  of  the  secondary  grade  was  dealt 
with  in  the  Report  on  Secondary  Education  [Rept.,  Sec.  Educ,  Chap.  XXVI, 
sees.  5,  6,  pp.  309-311].  The  Russian  "  Realscliool,"  of  six  classes,  has  for  the  last 
two  years  an  ordinary  and  a  commercial  division. 

The  School  of  Commerce,  of  seven  classes,  has  a  somewhat  lengthy  pro- 
gramme, the  subjects  being : — 


Religion. 

Geometry  and 

Drawino;. 

Correspondence. 

Russian. 

Trigonometry. 

Chemistry. 

Commercial  Geography. 

German. 

Geography. 

Merchandise. 

Political  Economy,  Law. 

French. 

History. 

Commercial  Arithmetic. 

Experiments :      Chemical, 

Arithmetic. 

Natural  History. 

Bookkeeping. 

and  on  Merchandise. 

Algebra. 

Physics. 

Obviously  it  is  comprehensive,  and  it  may  be  said  that  the  work  is 
thoroughly  done. 

The  Report  gives  several  illustrative  examples  of  the  organisation  of 
Secondary  Commercial  Education  in  Switzerland.  The  Commercial  School  of  the 
Municipal  Gymnasium  of  Berne  (Handelsschale  des  stadtischen  Gymnasiums)  takes 
pupils  of  not  less  than  11  years  of  age,  and  has  a  four-year  course,  the  following 
being  the  subjects  of  the  curriculum,  viz.  : — 


Religion  (optional). 

German. 

French. 

English. 

Italian. 

Mathematics  and  Political 

Arithmetic. 
Commercial  Arithmetic. 


.Vccountanc}'  and  Countini. 

house  practice. 
Theory  of  Conmiei'ce  and 

Commercial  Law. 
Political  Economy. 
Geography  and  Statistics. 
History. 
Natural  iSciences. 


Physics. 

Cliemistry,  Technulnny,  Studv  <-if 

Merchandise. 
Drawing. 

Caligraphy  and  Stenography. 
Gynmastics. 
Singing  (optional). 


That  the  course  is  a  good  one  may  be  seen  from  the  lengthy  outline  of  the 
treatment  of  each  subject :  this  is  given  in  the  Pk-eport  [Chap.  LX,  sees.  7,  8, 
pp.  821-2]. 

Another 
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Another  example  whicli  may  be  referred  to  is  the  Commercial  School  of  the 
Winterthur  "  Teehnicum." 


Subjects. 


Years. 


11. 


III. 


German 

French  

English 

Italian 

Spanish  (optional)  ... 

Conversation  on  Economics 

Accountancy,  Book-keeping 

Economics   ... 

Customs 

Arithmetic  of  Economics 

Algebra 

Geography  ... 


IV.  I    V. 


3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3 

4 

4 

4 

4 

(^) 

CO 

(2) 
2 

4 

4 

4 

2 

4 
2 

2 

2 

2 

2 

2 

VI. 


3 
4 
4 

4 
(2) 


Subjects, 


Years. 


II. 


HI 


IV, 


V. 


History  of  Commerce  and  Civilisation 

Physics 

Chemistry 

Caligraphy 

Stenography   ... 

Law  of  Exchange  and  Commercial  Law 

Commercial  Geography 

Merchandise  ... 

Insurance 

Post  and  liailway  Tariffs 

Laboratory  Practice  .. 

Commercial  Bureau  ... 


The  complete  outline  of  the  subjects  of  this  excellent  course  is  also  given  in 
the  report.     [Chap.  LX,  sees.  20,  21,  pp.  831-3]. 


VI. 


2 

2 

2 

3 

3 

3 

3 

•  .  * 

2 

2 

... 

2 

1 

.  .  , 

... 

. . . 

2 

2 

2 

2 

2 

2 

2 

2 
3 

2 
2 

2 
5 

There  has  been  a  growing 


12.  Secondary  Commercial  Education  in  JEtigland 
recognition  in  England  that  the  failure  to  provide  good  commercial  education  is, 
more  than  a  "class  "  matter — that  it  is  a  question  of  practical  political  moment.^  It 
may  be  mentioned  that  Professor  James,  as  late  as  1893,  stated  that  higher  commercial 
instruction  in  England  did  not  exist ;  and  our  ovi^n  countryman,  Sir  H.  Trueman 
Wood,  said  much  the  same  thing  in  1899.  English  Consular  Reports  are  stated  to 
have  given  "  a  most  alarming  recital  of  the  failure  of  English  merchants  through 
lack  of  prepai'ation."  English  education  has  been  classical  in  its  spirit  and  emphasis^ 
and  essentially  individualistic ;  and,  according  to  Mr.  James  Bryce,  by  a  wide  survey 
it  may  be  recognised  that,  owing  to  deficiencies  in  English  secondary  education,^  the 
commercial  classes  have  not  attained  that  relative  position  of  wealth  and  greatness 
which  England  herself  occupies.  "  The  classics  are  fashionable,"  it  has  been  said ; 
education  for  business  is  not  ....  We  are  still  playing  at  school,  like  children 
in  a  nursery.* 

English  educationists  and  publicists  recognise  the  serious  need  of  changing 
all  this.  The  London  Chamber  of  Commerce  held  a  conference  in  1870  and  another 
in  1885.  Following  the  prevailing  English  instinct,  it  instituted  a  system  of 
examinations,  an  account  of  whicli  is  given  in  this  report  [Chap.  LI 
pp.  731-8],  as  a  result  of  its  perception  of  the  pressing  urs: 
education. 

This  disposition  to    hold  examinations,    instead    of 
schools  with  thoroughly  trained  teaching  staffs,  appears  to  be  the  particular  form  of 
educational  disease  to  which  we  are  prone. 

A  committee  of  the  London  County  CounciP  decided  "  that  it  was  desirable 
that  there  should  be  provided,  in  at  least  one  public  secondary  day  school  of  the  first 
grade,  a  department  devoting  itself  prima  riln  and  avowedly  to  \he  preparation  for 
business  lije  of  boys  leaving  school  at  18  or  19."  The  London  Journal  of  Education^ 
commented  on  the  abandonment  of  the  educationally  unsound  notion  of  reo-ardins 
examinations  in  commercial  subjects  as  a  sufficient  stimulus  for  commercial 
education. 

As  an 
Departmen  t 


^ency 


of 


sees.  10-17, 
commercial 


creatine? 


well-equipped 


outcome  of  the  consideration  of  the  whole  matter,  a  "  Commercial 
and  a   "  Wgher  Commercial  Department 


the  University  College  School,  London,  in  Gower-street. 


have  been  developed  in 
Mr.  Augustus  Kahn,  who 

had 


also 


'  This  wa.s  the  expressed  view  of  the  Duke  of  Devonshire. 

^  "  Meaning  and  Practice  of  Conunercial  Education."     C.  A.  Herrick    1004   d    1'^'^ 
'  Introduction  to  "  Studies  in  Sucondary  Education,"  p.  28.  ' 

*  Magazine  for  Commerce.     Dec.  1002. 

=^  See  Proc.  of  the  Conference  on  Commercial   Education."  Julv    l.SOS      \V,,^„,.l^..,   i,   c  „      t      j        lono,,.. 
'  Summary  of  the  Commercial  Education  Conference  of  Ju  v  8     S98   (a  sut,Dlemen?  tn  t1  '   Lo"don    1898  (94  pp.] 

J  August   1898  supplement  to  the  proceeding),  4  pp. 
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had  some  experience  of  commercial  schools  in  Europe,  is  in  charge  of  these.  He  has 
emphasised  the  s/mc?^  of  modern  languages^  as  an  essential  feature  of  anv  commercial 
education  that  is  to  enable  the  British  nation  to  hold  its  own  commercially.^ 

^^^  curriculum  is  outlined  in  the  report.  [Chap.  L.,  pp.  720-722,  by  Mr. 
J.  W.  iurner.J  It  will  be  found  to  be  the  nearest  approach  to  the  secondary  school 
of  commerce  of  the  United  States.  It  may  be  pointed  out,  however,  that  at  the 
time  ot  the  Commissioner's  visit  its  equipment  for  any  scientific  or  commercial 
teaching  was  very  poor  indeed  as  compared  with  schools  of  the  same  importance  in 
any  part  of  Europe.  The  '"  classic  "  influence  expresses  itself  by  a  disregard  for 
material  aids  to  instruction.  In  the  English  scheme  of  instruction  in  the  dead 
languages,  little  or  no  apparatus  is  used  ;  the  grammar,  delectus,  and  author  are  all 
that  are  required.  And  since  the  domination  of  the  English  school  education  has 
been  literary,  the  natural  history  and  natural  science  equipments,  and  all  material 
for  intuitional  instruction,  are  either  very  meagre,  or  conspicuous  by  their  absence. 
This  influence  was  very  evident  at  the  time  of  the  Commissioner's  visit,  and  the 
London  University  College  School  at  that  time  was  by  no  means  equipped  compar- 
ably to  the  Continental  schools.  =^ 

"  England  has  no  well-organised  system  of  secondary  commercial  education," 
is  the  verdict  of  Dr.  C.  A.  Herrick,*  and  also  of  Dr.  Carl  Peters,  and  the  judgment 
of  the  Commissioner  was  coincident  therewith. 

There  are  a  number  of  examining  bodies  for  (commercial  subjects  besides  the 
London  Chamber  of  Commerce— for  example,  the  Society  of  Arts,  the  Institute  of 
Actuaries,  the  Institute  of  Chartered  Accountants  and  Auditors,  the  Institute  of 
Bankers,  etc. 

The  Evening  Schools  of  the  "West  Biding  of  Yorkshire  are  elementary. 

Among  what  have  been  called  "private  adventure"  schools,  may  be  men- 
tioned the  Pitman  Metropolitan  School,^  which,  however,  is  merely  of  the  type  of 
the  private  business  schools,  colleges,  or  academies  found  in  the  United  States. 

13.  General  remarks. — Just  as  higher  commercial  education,  organised  best 
of  all  in  Special  Higher  Schools  of  Commerce,  or  in  Universities,  is  essential  for  the 
creation  of  a  corps  d'  elite  among  commercial  men,  and  for  the  training  of  commercial 
teachers,  so  is  secondary  commercial  education  an  essential  for  the  training  of 
those  engaged  in  all  responsible  posts  of  commercial  iastitutions. 

And  if  all  countries,  without  exception,  have  found  it  necessary  to  provide 
properly  organised  secondaru  commercial  education,  then  it  seems  difficult  to  assign 
any  reason  why  we  should  not  make  the  necessary  opportunity  for  similar  training 
for  the  youth  of  the  State.  For  guidance,  we  cannot  accept  the  example  of  any 
country  which  substitutes  examinations  for  teaching ;  a  scheme  which,  from  an 
educational  point  of  view,  accentuates  the  evils  of  cramming  and  has  absolutely 
nothing  to  commend  it.  No  one  can  see  the  well- organised,  thoroughly  equipped, 
ably  and  specially  staffed  secondary  commercial  schools  of  Continental  Europe  without 
recognising  that  they  afford  the  only  type  of  commercial  education  that  is  worthy  of 
the  name. 

'  See  paper  on  Commercial  Education  in  Secondary  Schools,  London  Educational  Times,  May,  1900. 

^  Mr.  Kahn  was  the  winner  of  a  travelling  scholarship,  and  he  investigated  commercial  education  in  Europe.  It 
may  be  mentioned  that  we  have  prominent  men  sufficiently  provincial  and  limited  in  their  ideas  as  to  imagine  that  it  is 
sufficient  for  the  foreigner  to  learn  English.     Such  an  opinion  is  exceedingly  injurious — perhaps  even  dangerous. 

^  Whether  the  College  School  has  aincj  been  properly  cciui|.iped  is  not  known  to  the  Commissioner. 

«  Op.  cit.,  p.  161. 

"  Founded  1870,  to  teach  Shoithand  ;  has  about  Ij'iOO  studente. 
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XVII. 

ELEMENTARY  COMMERCIAL  EDUCATION  AND  COURSES  IN 

COMMERCIAL  SUBJECTS. 

[G.  H.  KNIBBS.] 

1.  The  Nature  of  Elementary  Commercial  Education.  5.  Elementary  Commercial  Education  in  Fraiice. 

2.  Types  of  Elementary  Commercial  Instruction.  6.   Elementary  Commercial  Education  in  Germany. 

3.  Elementary  Commercial  Instruction  and  Commercial  7-  Lower    Commercial    Education    in    Kussia  and 

Courses  in  America.  Switzerland. 

4.  Elementary  Commercial  Education  in  Austria  and  S.  Elementary  Commercial  Education  in  England. 

Hungary.  9.  General  Remarks. 

1.  The  Nature  of  JElementary  Commercial  Education. — In  Division  XIV, 
sec.  7,  of  this  summary  it  is  stated  that  elementary  commercial  education  is  pro- 
vided in  schools  of  the  type  (5),  (6),  and  (7),  viz.,  in  elementary  day  or  evening 
schools,  and  in  schools  of  various  classes  giving  courses  in  commercial  subjects. 
It  is  mentioned  also  that  general  instruction  may  be  orientated  with  special 
reference  to  commerce,  as  it  may  with  reference  to  other  subjects. 

In  dealing  with  the  lower  planes  of  ommerclal  education,  it  is  well  to  again 
consider  its  nature.  To  some  the  term  implies  what  has  been  well  called  the 
"  narrow  technical  Avork  of  the  business  college  stamp."  To  others  it  means  "  that 
form  of  general  education  which  prepares "  for  intelligent  "  apprenticeship  in 
business  pursuits."  Commercial  education,  it  has  been  stated,  is  of  three  kinds — 
trade,  professional,  and  academic ;  the  vocational  element  predominating  in  the 
first  in  the  narrowest  technical  sense,  predominating  also,  but  in  a  liberal  form,  in 
the  second,  and  being  subordinated  to  the  academic  and  cultural  element  in  the 
third.  Tlie  first,  however,  is  instruction  in  commercial  subjects  rather  than  com- 
mercial education  in  the  broader  sense. 

Schools  in  which  a  modicum  of  instruction  in  penmanship  (caligraphy,  as  it  is 
called  in  hurope^),  shorthand,  typewriting,  book-keeping,  etc.,  are  given,  are  hardly 
constituted  thereby  schools  for  commercial  education.  The  distinction  is  important, 
as  is  well  recognised  by  all  educationists.  A  school  becomes  a  school  for  commercial 
education  when  the  special  subjects  are  properly  organised,  treated  liberally,  and  so 
correlated  with  other  subjects  as  to  prevent  them  hQms;7iar rudely  technical.  Just  as 
manual  training  is  not  merely  carpentry,  etc.,  so  also  commercial  education  is  not 
merely  instruction  in  practical  typewriting,  stenography,  and  so  on. 

2.  Types  of  Elementary  Commercial  Instruction. — The  various  forms  of 
elementary  commercial  instruction  observed  were  the  following,  viz.  ■ — 

(1)  Independent  courses  in  various   commercial  subjects  in  dav  or  eveniu"- 

schools. 

(2)  Day  or  evening  schools  for  specialised  courses  of  elementary  commercial 
instruction. 

(3)  Day  schools  with  combined,  general,  and  commercial  education,  systemati- 

cally developed. 

(4)  Continuation  or  evening  schools  with  organised  commercial  courses. 

(."))   Commercial  departments  of  a  lower  grade  or  branches  of  higher  primary 

and  secondary  schools  for  general  education. 
(6)  Elementary  commercial  instruction  in  primary  schools. 

The  last  is  the  most  questionable  form  of  commercial  instruction  from  an 
educational  pomt  of  view,  for  the  technical  elements  in  primary  schools  must  be 
liberal  and  educativ(\  i.e.,  cultural,  not  vocational. 

Examples  of  these  various  types,  as  they  exist  in  various  countries,  and  also 
several  independent  commercial  courses,  will  be  referred  to. 


'  Fr.  Calligraphie,  Ger.  Schonsohreiben  or  Kalligraphic 
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3.  Elementary  Commercial  Instruction,  and  Commercial  Courses  in  America.— TWq 
commercial  and  business  colleges  of  America  are  very  variously  organised.  There 
are  business  colleges  which  simulate  real  business;  where,  without  any  theoretical 
instruction,  the  student  starts  with  his  business  stationery,  and  a  capital  of  $5,000 
(say  £1,000);  he  banks  this,  pays  his  rent  by  drawing  a  cheque  in  favour  of  the 
reaJ-estate  agent,"  and  then  buys  "bills  of  merchandise  for  cash."  The  merchandise 
bought  on  the  first  bill  is  sold  to  two  separate  students  for  cash.  He  makes  the 
proper  entries,  after  a  little  while  discontinues  transactions  till  after  posting  and 
making  a  trial  balance,  and  so  on.     This  method  has  its  supporters.' 

Some  of  the  business  colleges,  for  example,  the  Public  School  of  Philadelphia, 
have  what  they  call  full  courses  in  (a)  business,  (b)  stenograpliy  and  typing,  and 
(c)  English,  organised  as  follows,  viz.  : — 

Business  Cowse.— Book-keeping,  caligraphy,  commercial  and  rapid  arithmetic, 
business  correspondence,  mercantile  forms  and  customs,  banking,  finance, 
economics,  civics  and  business  ethics,  commercial  geography  and 
commercial  law. 

Stenography  Course. — Stenography,  typing,  business  forms  and  customs,  civics, 
business  ethics,  and  English;  i.e.,  spelling,  use  of  words,  grammar, 
punctuation,  synonyms,  etymology,  and  business  correspondence.' 

English  Course.— Practical  training  in  arithmetic,  spelling,  etc.,  grammar  and 
composition,  caligraphy,  business  correspondence,  geography,  etc. 

Another  college,  viz..  Duff's  College,  Pittsburg,  has  a  course  embracing 
theory  and  practice  of  single  and  double  entry;  mercantile,  national  and  private 
banking ;  raih'oad,  manufacturing,  insurance  and  commercial  calculations,  and 
arithmetical  training;  rapid  practical  penmanship,  business  forms,  letter-writing, 
orthography  and  language  lessons  ;  lectures  on  mercantile  law,  commercial  ethics, 
and  political  economy. 

A  good  example  of  organised  elementary  commercial  instruction  is  given  in 
the  two-year  course  referred  to  in  the  Report  [Chap.  XLII,  pp.  848-9,  by  Mr.  J.  W. 
Turner].  This  is  the  commercial  school  of  San  Prancisco,  imder  their  Public 
Instruction  Department. 

Another  type  of  commercial  education  altogether  is  that  provided  by  the 
Drexd  Institute  of  Philadelphia,  a  private  endowed  institution,  independent,  practically, 
of  students'  fees.     This  has  courses  of  the  following  character,  viz.: — 

(1)  Commerce  and  finance ;  (2)  commercial  course  for  teachers ;  (3)  oflBce 
courses  ;    (4)  evening  courses. 

The  aim  of  (1)  is  to  prepare  for  business  of  the  following  character,  viz.: — 

(a)  Production,  manufacture,  sale  and  transportation  of  articles  of  commerce. 

(b)  Management  of  stock  companies,  corporations,  etc, 

(c)  Buying  and  selling  of  securities. 

(d)  Importing  and  exporting  merchandise. 

(e)  Borrowing  and  lending  money,  and  credit. 

(f)  Advertising  commercial  concerns. 

(g)  Keeping  business  records. 

(h)  Knowledge  of  Spanish  language. 

The  office  courses  (3)  are  : — (a)  private  secretary  course ;  (b)  book-keeping 
course;  and  (c)  stenography  course  [loc.  cit.  pp.  849-853]. 

The  course  (1)  is  more  liberal  than  the  class  of  work  done  in  the  "  business 
colleges,"  but  it  can  hardly  be  called  either  secondary  or  elementary  business 
education,  it  is  really  technical ;  the  other  courses  are  still  more  narrowly  technical. 

Still 

'  See  Proc.  Nat.  Educ.  Assoc.  1899,  pp.   1002-1007.     Mr.   P.  J.  Hartog  mentions  a  caricature  of  this  by  E.  L. 
Stevenson  and  Lloj'd  Osbourne  in  7'Ae  Wrecker,  pp.  16-19. 
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Still  another  type  of  college  is  the  Simmons'  College  of  Boston,  for  commercially 
educating  women.  It  has  a  four-years  course,  following  on  high-school  graduation. 
The  curriculum  is  as  follows  :  — 


Years. 

Subjects. 

Years. 

Subjects. 

I. 

11. 

III. 

IV. 

I. 

II. 

III. 

IV. 

English 

Erench,  German,  or  Spanish    ... 
History    ... 

Shorthand  and  Typewriting 
Physical  Training           

3 
6 
3 
3 

2 

3 
G 
3 
3 
2 

2 

"'2 

2 

2 

2 
2 

Hygiene           

Library  Economy         

Secretarial  Subjects     

Business  Law 

Various  Elective  Subjects 

1 
■■ 

... 

"3 
2 

6 

"5 
8 
3 

Examples  could  he  multiplied,  hut  would  serve  no  useful  purpose.  It  is 
sufficient  to  observe  that  the  advocacy  for  the  narrowly  technical  view  appears  to  be 
declining,  that  commercial  subjects  are  yearly  being  more  educatively  handled^  and 
that  there  is  increasing  confidence  in  the  more  liberal  forms  of  instruction. 


4.  Elementary  Commercial  JEdu,catiou  in  Austria  and  Hungary. — Elementary 
commercial  courses  are  given  in  Austria,  in  what  may  be  called  the  Mercantile 
Continuation  School  {Kaufmdnnische  Fortbildungssohule) .  The  curricula  of  two 
taken  at  random  are  given.  They  are  both  three-year  schools.  The  third  example 
is  for  a  mercantile  course  [Handelskurs]  for  girls  : — 


Anasig. 

Olmiilz. 

Aussig 
(Girls). 

I.               II. 

III. 

I. 

II. 

III. 

I. 

German 

Commercial  Geography 
Commercial  Arithmetic 

Book-keeping 

Commercial  Correspondence  ... 

Counting-house  Practice 

Theory  Commerce  and  Exchange 

Caligraphy 

Stenography      

0 
1 

"2 

I 
2 
2 

'1 
1 

9 

2 

1 
2 

i::: 

1 

"i 
2 

1 
"i 

"i 

1 
2 

1 

2 

4 
4 

1   * 

2 
2 
3 

Austria  has  about  135  of  such  schools,  with  a  total  attendance  of  about 
22,000.     [Chap.  LIV.,  sees.  6,  7,  9,  pp.  752-755.] 

In  Hungary  there  are  special  schools  for  commercial  apprentices.  These  have 
developed  from  a  Sunday  morning  school,  established  as  far  back  as  1830.  In  1868 
it  was  enacted  by  law  that  no  apprentice  could  engage  in  a  commercial  occupation 
until  12  years  of  age,  and  had  passed  through  the  six  classes  of  the  primary  school. 
The  apprentice  eniployed  commercially  at  that  age  must,  for  three  years  more, 
attend  some  continuation  school",  or  the  commercial  apprentice  school.  The 
provisions  of  the  law  determine  the  minimum  function  of  the  apprentice-school. 
These  provisions  were  modified  in  1872,  1884,  and  1885. 

The  law  of  1884  concerning  industries  also  regulated  the  regime  of  all  the 
apprentice-schools,   and   gave   a   definitive   form   to    the    schools   for   commercial 
apprentices.    It  necessitated  the  modification  of  the  earlier  provisions,  the  re^-ulations 
of  1893,  and  later  those  of  1897,  at  present  in  force,   were  developed  under  it 
[Chap.  LVIII,  sec.  24,  pp.  803-4.] 

The 


'  See  tlie  woik  of  the  Department  of  Business  Eilucation  of  tho  ■NT-ilir.r.,!  7(M„„„*; i  a         ■  i-  t-.  i 

IVoc,  1903,  pp.  719-752  ;  Proc.  1904,  pp.  709-736.  JNational  Mucational  Association.     For  example, 

"  Compulsory  attendance  at  a  continuation  school  is  very  common  in  Gemian  towns  and  cities. 
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The  programme  of  studies  is  as  follows  : — 


Subjects. 

Years. 

Preparatory. 

I. 

II. 

III. 

Eeadlng,  redaction,  object-lessons 

Geography,  commercially  orientated         

Commercial  arithmetic  and  counting-house  work 

Book-keeping  and  accountancy      

Bills  of  exchange,  correspondence,  etc. 

Caligraphy 

4 
2 

i 

2 
1 

2 

1 
"l 

2 

1 
2 

1 

"i 

1 

2 
2 
2 

The  age  of  entrance  is  12  years  at  least,  and  pupils  who  have  not  the  primary 
school  certificates  must  enter  the  preparatory  class. 

Where  the  number  of  pupils  are  insufficient  to  establish  a  commercial 
apprentice  school,  the  instruction  is  given  as  a  section  in  an  industrial  apprentice 
school.     A  certificate  is  issued  at  the  end  of  the  course. 

The  report  contains  a  fairly  complete  statement  of  the  whole  organisation  of 
these  schools,  which  are  attended  by  about  9,000  pupils  annually.  There  are  now 
not  less  than  90  of  the  independent  schools  for  commercial  apprentices.  [Chap. 
LVIII,  sees.  24-27,  pp.  803-5.] 

Tlie  Hungarian  courses  for  young  women  are  two-year  courses,  and  the 
services  of  certificated  students  are  in  demand.  [Sees.  28-33,  pp.  805-7.]  The 
programme  is  as  follows  : — 


Subjects. 

Years. 

Subjects. 

Years. 

I. 

II. 

I. 

II. 

Commercial-  arithmetic 

Book-keeping 

Bills  of   exchange  and 
ideas  of  commerce. 

4 
2 
2 

2 
i 
2 

Counting-house  work,  correspondence  in  Hungarian  ... 

,,               „                 ,,                in  German 
Description  of  merchandise,  commercial  geography     ... 
Caligraphy 

2 
2 

2 
1 

2 
2 
2 

1 

The  feature  of  commercial  education  in  Hungary  is  the  accentuation  of  the 
primary  form.  There  is  a  growing  opinion  that  the  highest  form  has  not  been 
sufficiently  developed. 

There  are  courses  for  commercial  teachers  in  Hungary  [see  Chap.  LVIil,  sec. 
21,  pp.  802-3],  it  being  well  recognised  that  the  training  of  the  teachers  is  of 
fundamental  importance. 


5.  Elementary  Commercial  Education  in  France. — Reference  is  made  in  the 
Report  to  Elementary  commercial  education  of  France  [chap.  LTV,  sees.  10-15,  pp. 
755-7].  This  is  given  in  three  classes  of  school,  viz.,  the  practical  school  of 
commerce  for  youths  or  young  woman  (eoole  pratique  de  rommerce,  gargom  ou  filles), 
and  the  commercial  side  of  the  practical  school  of  commerce  and  industry  {ecole 
pratique  de  commerce  et  d'industrie). 

The  title  "  higher  primary  commercial  school  for  boys  "^  was  first  given  to 
one  of  these  schools,  though  afterwards  it  was  called  "  practical  school  of  commerce," 
and,  as  such,  placed  imder  the  Minister  of  Commerce.  The  course  is  of  three  years 
duration. 

These  schools  have  the  following  staff,  viz.  : — 

(1)  A  director,  charged  with  the  instruction  in  the  physical  and  natural  sciences, 

and  with  the  technology  of  merchandise. 

(2)  A  teacher  charged  with  instruction  in  book-keeping,  etc.,  legislation,  and 
the  operations  in  the  commercial  bureau. 

(3)  A  teacher  of  mathematics,  writing,  and  drawing. 

(4)  A  teacher  of  Erench,  history,  and  geography. 

(5)  A  teacher  of  English.  The 


Ecote primaire  su/erieu'e  commereiale  de  cjar^ons. 
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The  programmes  of  these  schools  are  by  no  means  identical  for  the  two  sexes, 
as  is  obvious  from  the  following  example  : — 


Oomviercial  Instruction . 

Commerce,  Aceouutancy,  and  Book-keepiiu 

A  foreign-language 

Arithmetic  and  Algebra... 

Greography 

Writing  and  Caligrapliy... 

Chemistry  and  Merchandise 

Legislation 

Commercial  Economy     ... 


General  Instruction. 
French 
Drawing    ... 
History 

Natural  History  and  Hygiene  ... 
Geometry... 
Notions  of  Physics 

Ethics       

Domestic  Economy 

Ordinary  Sewing  and  Cutting-out 

Studies 


Youths — Years. 


C 
6 
3 

H 


1* 

11- 


II. 


8 


III. 


G 
6 
3 
3 

3 
3 


3 

11 


Young  Women — Years. 


I. 


3 
3 


4i 
li 
1* 


3 

4A 


II. 


44 

4i 

3 

3 

H 

■1* 


3 

1* 

H 


3 

4i 


III. 


4i 

3 
3 

1* 

3 

1^ 


^ 
^ 


u 

3 
3 


These  courses  are  also  those  of  the  commercial  side  of  the  schools  of  both 
commerce  and  industry. 

In  the  educational  establishment  of  the  "  Legion  of  Honour "  (maisons 
d'' education  de  la  Legion  d'honneur)  for  the  education  of  the  daughters  of  members, 
the  course  in  the  commercicxl  section,  the  duration  of  which  is  one  year,  is  as 
follows,  viz. : — 


Subjects. 

Hours 
per  week. 

Subjects. 

Hours 
per  week. 

Subjects. 

Hours 
per  week. 

Accountancy... 
Commercial  Law 
Eoreign  languages    ... 

7 
1 
9 

Commercial  correspondence.. 

„           arithmetic 
Stenography... 

2 
1 

4 

Typewriting 

Caligraphy           

Commercial  geography  . . . 

5 
2 

2 

Such  a  course  is  evidently  purely  vocational,  though  liberally  so.  So  also 
is  the  course  in  some  of  the  ecoles  pratiques.  Por  example,  in  the  ecole  pratique  de 
commerce  et  d' Industrie  de  Hoiien,  the  course  is  of  two  years  duration  only,  and  is 


organised  as  follows,  viz. :  — 


Subjects. 


11. 


Subject. 


Commerce,       Accountancy,       Book- 
keeping   ... 

English  

Arithmetic  and  Algebra 
Economic  Greography 
"Writing  and  Stenography 


4 

1 

"' 

5 

^ 

U 

1i 

H 

2 

2 

Technology  of  Merchandise 
Commercial  Legislation 
Commercial  Economy 
Commercial  lledaction 
Studies 


This  also  is  a  professional  course. 


Years. 
I.  II. 


There 
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+'  +1,  o^^?^'®  ^^^  ^^^^  evening  courses,  some  of  them  gratuitous,  as  for  example  those 
ot  the  Society  for  the  protection  of  Commerce,  at  Marseilles.^  These  include  the 
lollowmg  subjects,  viz. :  — 


Subjects. 

Years. 
I.        II. 

Subject. 

Stenography 

French       

Eni^lish 
Cfermau     ... 

Years. 
I.    1   II. 

Subject. 

Spanish 

Italian 

Commercial  Law  ... 

Years. 
I.       11. 

Commercial  Correspondence     ... 

Commercial  Bureau      

Caligraphy           

Accountancy       

1 

1 
2 

1 

1 

1 

2 

2 

I 

"l 

1 

li 
1 

1 
I 

Commercial  courses  are  also  given  by  the  "  Popular  Institute  of  Commercial 
Instruction.'  These  include  modern  languages,  commercial  accountancy,  and 
stenography. 

A  considerable  number  of  bursaries  are  available  for  students  of  limited 
means. 


6.  Elementary  Commercial  Education  in  Germany. — The  lower  grade  of  com- 
mercial education  is  largely  provided  for  in  special  "  Mercantile  Continuation 
Schools"  [Kaufmannische  Fortbildungsschulen)  and  also  in  general  continuation  schools, 
Avith  commercial  instruction.  In  Berlin,  for  example,  there  is  one  Gymnasium, 
one  Realgymnasium,  and  two  "  Eeal"  schools  (four  in  all)'  where  such  subjects  as 
the  following  are  taught  in  the  evenings,  viz.  : — Modern  languages,  commercial 
arithmetic,  book-keeping,  stenography,  typewriting,  caligraphy,  commercial  corres- 
pondence, and  technology  of  merchandise,  besides  mathematics,  physics,  etc. 
[Chap.  VI,  sees.  2,  3,  pp.  30-31.]  Besides  these  there  are  thirteen  municipal  continu- 
ation schools  for  young  people,*  where  one  finds  taught  such  subjects  as  commercial 
calculations,  book-keeping,  typewriting,  stenography,  caligraphy,  theory  of  exchange, 
modern  lancjuages,  &c.  ;  in  fact  most  of  those  are  taught  in  each  of  the  thirteen 
schools.     [Sec.  4,  p.  31.] 

The  Trades  Union  has  a  continuation  school  °  also,  Avith  three  branches  of 
instruction,  viz. — (1)  Elementary  ;  (2)  Commercial-industrial ;  (3)  Technical.  In 
the  second  section  one  finds  the  following  subjects  taught,  viz.  : — 

American  book-keeping,  book-keeping  by  double  entry,  by  single  entry,  the 
theory  of  exchange,  commercial  calculations,  commercial  correspondence, 
French  and  English,  stenography  and  caligraphy.  Both  sexes  are 
admitted.     [Sec.  5,  pp.  31-2.] 

The  Chamber  of  Commerce  (Korporation  der  Kauffmdnnschaft)  of  Berlin  has  a 
series  of  commercial  continuation  schools.  These  are  held  in  the  buildings  of  three 
Gymmasiums,  one  Bealgymnasium,  and  two  "  Heal"  schools,  six  in  all.  In  these 
one  finds  such  subjects  as  the  following,  viz.  : — 


The 


mother-tongue,  such  modern  languages  as  English,  Erench,  Spanish, 
Hussian,  economics,  the  theory  of  commerce  and  exchange,  book-keeping 
by  single  and  by  double  entry,  commercial  correspondence,  counting-house 
practice,  stenography,  typewriting,  commercial  arithmetic,  commercial 
method,  commercial  law,  technology  of  merchandise,  etc.    [Sec.  6,  pp.  32-3.] 

There  are  nine  municipal  continuation  schools  for  girls"  in  which  one  finds 
modern  languages,  book-keeping,  commercial  correspondence,  caligraphy,  steno- 
graphy, and  typewriting.     [Sec.  b,  pp.  33-4.]  There 


'  Oours  co7iimerc>aux  yratuits  du  no'r  de  la  Socleic  pour  la  dif.nue  dii  commerce  de  Marseille. 
^  Inslitut  populaire  d'enseignemenl  commercial. 

*  Stadtische  Fortbildungsanstalten. 

*  Stadtische  Fortbildungsschulen  fiir  Jiinglinge. 

'Die  Fortbildungaschule  des  Handwerker-A^ereins,  Sophienstrasse  15,  and  (lipsstirasse  16a, 
"  Stadtiachen  Fortbildung  fiir  Madchen. 
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There  are  further  four  girls'  schools  under  unions  or  curatoriums,  with 
commercial  subjects.     [Sec.  9,  pp.  3i-5.] 

Thus,  as  one  sees,  there  are  no  less  than  thirty-seven  schools  in  Berlin  alone 
for  elementary  commercial  education,  in  all  of  which  the  fees  are  very  low  [/See 
Chap.  VI.]  Some  idea  of  the  large  attendance  at  these  may  be  had  by  reference 
to  page  30  of  this  report.' 

Besides  the  day  and  evening  schools,  there  are  about  200  middle  schools  in 
Germany  which  are  practically  secondary  schools  of  comm.erce  and  usually  are  of 
three  years  duration,  sometimes  with  a  preparatory  year.'^  Entrance  takes  place  at  1  i 
years  of  age.  Below  these  there  are  elementary  schools,  entrance  into  which  may 
take  place  also  at  14  years  of  age.  The  courses  in  these  are  of  shorter  duration  and 
are  of  a  more  elementaiy  character. 


7.  Lower  Commercial  Education  in  Russia  and  Switzerland. — The  more  elementary 
type  of  commercial  school  in  Russia  has  a  three-years'  course,  with  a  programme  as 
follows  : — 


Subjects. 


Years. 


I.       II.      Ill 


Heligion 
Eussian 

Commercial  Arithmetic  and  Elemen- 
tary Algebra 
Geometry 
Book-keeping... 
Commerce,  Com.  and  Indust.  Laws... 


Subjects. 


Correspondence 

Commercial  Geography,  Russia 

History  of  Russia    ... 

Study  of  Local  Merchandise 

Writing 

German  (optional)  ... 


Years. 


II.     III. 


The  course  is  obviously  liberal  as  well  as  vocational. 

In  Switzerland  there  is  a  great  variety  of  organisation.  The  Report  gives 
some  idea  of  this  for  Berne,  Geneva,  Lausanne,  and  Winterthur.  [Chap.  LX,  sees. 
1-12,  pp.  8L8-833.]  Reference  to  commercial  education  in  Switzerland  was  made 
in  the  report  on  Primary  Education.  Thus  in  the  Canton  of  Geneva,  in  the  evening 
classes,  among  other  things,  both  boys  and  girls  in  a  two-year  course  learn 
commercial  arithmetic,  modern  languages,  book-keeping,  etc.  [Int.  Report,  chap.  V, 
sec.  3,  pp.  33.] 

The  programme  of  a  commercial  section  of  an  "  ecole  secondaire  et  superieure  des 
jeunes  filles  a  Geneve''  is  given  hereafter  in  the  Report.  [Chap.  LX,  sec.  9,  pp.  823-4.] 
The  curriculum  is  excellent  and  the  school  may  almost  be  classed  as  a  secondary 
commercial  school.  Similarly  in  regard  to  the  Toc^ter-^fawtZe^sscAwZe  of  Berne.  [Chap. 
LX,  sec.  2-5,  pp.  818-820.]  The  organisation  of  some  of  the  Swiss  systems  is  given 
in  the  Interim  Report — [Int.  Report,  chap.  V,  sec.  4,  p.  36,  and  sec.  9,  pp.  4S-9]  — 
and  more  elaborately  in  the  Report  on  Secondary  Education — [Rep  Sec  Educ 
chap.  XXVII,  sees.  1-5,  pp.  315-318].^ 

Briefly  it  may  be  said  that  the  commercial  schools  are  entered  at  the  ao-e  of 
about  ll,  there  are  day  and  evening  schools  with  the  more  elementary  courses 
lasting  as  long  as  about  three  years. 


8.  Elementary  Commercial  Education  in  England. — The  holdino-  of  examinations 
cannot  be  seriously  regarded  as  constituting  education;  nevertheless  the  syllabus  of 
examinations  for  the  "Junior  Commercial  Certificate"  of  the  London  Chamber  of 
Commerce  will  disclose,  in  an  imperfect  way  at  least,  what  is  expected  of  candidates. 
The  examination  consists  of  an  obligatory  and  of  a  so-called  optional  part  The 
obligatory  includes  the  following,  viz.,  (1)  English  grammar  and  composition, 
arithmetic,  a  modern  foreign  language,  commercial  geography,  commercial  history 
elements  of  political  economy.  The 


1  "  Die  AllgemeinhUdung  in  Kaiifmdnnischen  Forlhlldiiniig^chukn  "  in  the  Zeitachrift  fiii-  A^=  f  „»o™t„  v     t    ■■      •    i, 
Unterriohtswesen  of  February,  1904  diacuaaes  tl.e  character  of  the  education  thus  provTded  ^esamte  Kaufmannische 

^  See  the  programme  for  a  Dresden  commercial  school,  page  786,  by  Mr.  J.  W.  Turner 

'  See  alse  sec.  27,  p.  330. 
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^1     \.  ?,  "  optional  "   subjects,  of  which  tAVO  of  a  ltoud  must  be  taken  however, 
are  the  followinir,  viz.  • 

Mercantile  g'ro^<p  .•—Commercial  arithmetic,  book-keeping,  advanced  drawing, 
freehand,  model,  designing,  mechanical,  geometrical  "or  perspective,  short- 
hand or  stenotypy,  typewriting. 

Linguistic  grrowp  •— l^ench,  German,  Spanish,  •Portuguese,  Hussian,  Italian, 
Dutch. 

Mathematical  group  .-—Algebra,  Euclid  or  geometry,  trigonometry. 

Scientific  group  .-—Chemistry  ;  sound,  light,  and  heat ;  electricity  and  magnetism ; 
botany. 

It  may  be  mentioned  that  practical  work  is  required.  [Chap.  LI,  sec.  11, 
pp.  732-3.]  u  L       1         '  > 

For  further  details,  and  for  information  regarding  the  senior  examination, 
reference  should  be  made  to  the  report. 

There  are  a  number  of  commercial  evening  schools  established  by  the  County 
Council  of  the  West  Riding  of  Yorkshire,  in  which  there  are  two-year  courses  in 
some  centres  and  three-year  courses  in  others.  These  meet  three  evenings  a  week 
for  2^  hours  each  evening,  and  for  30-33  weeks  per  year. 

A  number  of  evening  continuation  schools  have  been  established  in  various 
parts  of  _  England  giving  instruction  in  commercial  arithmetic,  book-keeping, 
commercial  geography,  commercial  history,  commercial  correspondence,  and  the 
routine  of  the  business  office. 

The  Commercial  Arithmetic  is  of  three  grades,  viz.  : — 

(i)  Abbreviated  methods  of  computing,  interest  and  discount,  mental  calculation, 
questions  of  average,  commission,  brokerage,  surfaces  and  volumes,  the 
metric  units,  Erench  currency,  etc. 

(ii)  Questions  of  stocks  and  shares  ;  of  profit  and  loss  ;  bills  receivable  and  payable 
Avitli  interest  and  discounts ;  the  application  of  logarithms  to  calculations 
of  compound  interest,  insurance,  and  annuities,  etc. ;  weights  and  measures 
of  Germany,  India,  the  United  States,  and  the  more  important  countries 
of  Europe. 

(iii)  Either  freights,  bills  of  lading,  harbour  and  similar  dues,  rates  of  exchange 
in  transactions  with  home  or  foreign  bills,  currency  of  China,  Japan,  and 
other  European  countries  ; — 
Or  debentures,  preferred  and  ordinary  stock,  profits  and  dividends,  liability, 
solvency,  liquidation,  banker's  interest,  computations  of  rates  and  taxes, 
repayment  of  loans,  and  compound  interest  in  relation  thereto. 

Book-keeping  is  similarly  divided' into  three  grades,  viz.  : — 

(i)  Double  entry  with  simple  accounts,  sales-book,  cash-book,  journal,  and 
ledger.     Invoice  statements,  writing  cheques,  simple  sets  of  accounts. 

(ii)  Journal,  purchase,  and  sales  day-books ;  returns-book ;  cash,  j)etty-cash, 
and  bill  books,  ledger.  Stock-taking,  trial  balance,  balance-sheet,  making 
analysis  and  summary  of  subsidiary  books,  assignments,  royalties,  meaning 
of  terms  such  as  f.o.b.,  bonded  goods,  underwriter,  clearing  a  vessel,  vendice, 
etc.,  etc.  Consignment  notes,  bills,  credit  slips,  entries  for  outgoing  and 
incoming  consignments. 

(iii)  Classification  of  capital,  money,  property,  stocks,  shares,  revenue  accounts, 
use  of  private  ledger,  sinking  funds,  investment  accounts,  public,  railway, 
municipal  accounts,  consignment  transactions,  and  with  dishonoured  bills, 
bad  debts ;  partnerships,  division  of  profits  and  losses,  allowance  for 
depreciation. 

Other  subjects  are  treated  in  much  the  same  manner. 

The  above  is  a  sufficient  indication  of  the  treatment  of  the  subject  in  the 
English  continuation  schools. 

Commercial  education,  properly  so-called,  is  being  introduced  also  into  the 
hidi  schools  of  Scotland.  9. 
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9.  General  Remarks . — The  analysis  of  the  types  of  elementary  commercial 
instruction,  given  in  section  2  hereinbefore,  sufficiently  indicates  the  varied  character 
of  existing  forms  of  instruction.  There  is  no  doubt  that  the  organised  courses  are 
better  than  independent  courses.  The  latter  form  of  commercial  instruction  adopted  in 
many  of  the  business  colleges  is  not  productive  of  results  comparable  with  those 
attained  by  the  organised  method.  It  may  also  be  said  that  the  systematic  teaching 
of  a  properly- equipped  commercial  school,  with  resources  for  teaching  science  as 
applied  to  commerce,  and  with  a  commercial  museum,  is  uniquely  the  best. 

Continental  Europe,  and  America  have  fully  recognised  the  value  of 
commercial  courses.  England  is  somewhat  tardily  following,  and  very  inadequately 
in  relation  to  the  immense  issues  she  has  at  stake.  Throughout  the  world,  one 
might  say,  and  certainly  including  Japan,  it  has  come  to  be  recognised  that 
commercial  education  must  be  established,  if  national  efficiency  is  not  to  be 
saci'ificed. 

In  Sydney  there  are  business  colleges  which  give  instruction  in  typewriting, 
supply  typewriting  machines,  and  give  commercial  and  other  courses  of  a  more  or 
less  varied  character.  The  Chamber  of  Commerce  holds  examinations,  and  recently 
endeavoured  to  induce  the  University  to  take  over  the  whole  duty,  thereby 
accentuating  the  crying  evil  of  the  examination  system,  one  of  the  most  conspicuous 
defects  of  English  education.  But  we  have  no  courses  of  the  well-ordered  character 
of  those  in  Europe.  Good  teachers,  well-organised  curricula,  and  propeiiy-equipped 
schools,  are  the  rational  means  of  making  elementary  as  well  as  any  other  grade  of 
commercial  education  what  it  ought  to  be. 
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XVIII. 

CONCLUSIONS  CONCERNING  COMMERCIAL  EDUCATION. 

[0.  H.  KNIBBS.] 

o    rp,     ,  ,,.^  ■'■   ■llii' promotion  of  commercial  education. 

-    Ihe  lesson  of  liistory  as  to  commercial  education.  5.  Conclusions  and  recommendations. 

6.  ochools  versus  examinations. 

1.  Introductory.—''  Is  commercial  education  of  anv  moment  "  ?  is  a  question 
to  which  a  world-wide  answer  has  been  given  in  the  affirmative.  The  provision 
made  for  such  education  in  the  United  Kingdom  is  lavish  as  compared  with  that 
made  m  this  State ;  and  in  Europe  it  is  lavish  as  compared  with  that  made  in  the 
United  Kingdom;  and  there  can  be  no  doubt,  therefore,  that  the  Chamber  of 
Commerce  of  Sydney  has  rightly  apprehended  the  urgent  need  of  attention  to  this 
want  of  the  community. 

Our  average  annual  total  trade  lately  has  been  about  £54,000,000.  Would 
1-0  per  cent,  be  a  very  heavy  surcharge  to  be  appHed  to  the  educational  equipment 
of  those  engaged  in  trading  ?  This  would  represent  no  less  than  £54,000  per  annum. 
Even  gJjj  per  cent,  means  no  less  than  £10,800,  a  sum  which  could  do  much  for 
commercial  education,  for  it  is  seriously  neglected  at  present. 

Commercial  men  complain  that  the  defective  preparation  of  youths  for 
employment  in  their  business  houses  impairs  business  ;  they  regard  the  matter  as 
one  of  urgency,  and  propose  what  ?— not  to  establish  good  schools— but  to  hold 
exanainations  !  This  is  only  an  evidence  of  how  little  we  believe  in  education,  and 
how  imperfectly  education  is  popularly  understood. 

2.  The  Lesson  of  History  as  to  Commercial  Education. — France  learnt  through 
her  national  reverses  in  1870  and  1871  to  recognise  the  reality  of  her  limitations, 
among  which  the  inadequacy  of  her  scheme  of  commercial  as  well  as  industrial 
education  may  be  mentioned  as  having  been  specially  indicated.  The  "  Committee 
for  the  encouragement  of  commercial  studies  "^  was  actually  founded  by  M.  Bamberger 
as  a  direct  corrective  for  such  disaster.  He  believed  that  the  reinforcement  of  the 
teaching  power  of  the  commercial  schools  Avas  essential,  and  gave  bursaries  to  enable 
masters  of  secondary  instruction  to  acquire  experience  in  foreign  countries,  as  well 
as  in  Erance,  in  practical  business. 

Erance  has  other  philanthropic  societies  of  the  same  character."  Her  Chambers 
of  Commerce,  humbled  by  disaster,  were  able  to  recognise  that  the  defeat  was  due  to 
German  educational  superiority.  And,  in  1871,  at  Marseilles,  the  great  Higher  School 
of  Commerce,  was  founded  to  repair  the  disaster  which  war  had  brought  about.  It 
was  incisively  stated  that  it  was  little  use  to  reorganise  the  army  and  re-establish  its 
fortresses,  unless  all  that  was  incomplete  and  defective  in  Erencli  habits,  manners, 
and  education  were  altered.  Intelligent  Erenchmen  said  that  they  had  been 
vanquished  by  education  before  they  were  humiliated  by  arms.  So  remarkable  are 
the  words  of  M.  Courtot  in  his  report  and  proposal  to  found  the  School,  that  they 
may  well  be  given  here  : — 

"  Avant  de  nous  vaincre  par  les  annes,  I'etranger  nous  avait  deja  vaincus  par  rinstrucfciun,  dont  lo 
developpment  etait  favorise  chez  liii  par  tous  les  moyens  ......  Ce  ne  serait  done  par  assez  pour  la 

France  de  reorganiser  son  armee  et  de  fortifier  ses  places  de  guerre  si,  en  meme  temps,  nous  ne  travaillons 
pas  a  la  regeneration  de  notre  pays  et  si  nous  ne  modifions  pas,  dans  nos  habitudes,  dans  nos  moeurs  et  dans 
notre  instruction,  ce  qu'il  y  a  de  defectueux  et  d'incomplet." 

History 

Comity  d 'encouragement  des  etudes  commeroiales  en  France. 

2  E.g.  " L'Insfcitut  populaire  d'enseignement  commercial,"  with  a  stafif  of  about  twenty-five  professor^  and  t^acherff, 
S.nd  about  500  pupils, 
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History  had,  in  a  way,  repeated  itself  and,  with  the  irony  of  fate,  Germany 
taught  the  French  Eepuhlic  the  same  lesson  that,  two-thirds  of  a  century  before, 
Napoleon  I  liad  taught  Prussia.  And  the  remedy  proposed  was  again  the  same, 
to  restore  national  power  and  prestige  by  better  education. 

No  one  wdio  is  sufficiently  concerned  about  our  educational  delinquencies  to 
inform  himself  as  to  our  real  position,  will  fail  to  see  that  in  commercial,  as  in  other 
forms  of  education,  Ave  are  wholly  in  the  rear.  So  remarkably  insular  and  narroAv 
are  some  of  our  traditions  and  beliefs,  that  prominent  commercial  men  have  expressed 
the  opinion  that  we  need  take  no  account  of  modern  languages— the  foreigner  can 
learn  ours.^ 

There  are  two  ways  of  learning  the  truth,  viz.,  through  the  _ humiliation  of 
defeat,  which  discloses  what  the  unrecognised  truth  really  is,  when  it  is  too  late  to 
amend  ;  or  by  intelligent  study  of  our  place  in  human  affairs,  by  which  the  remedy 
can  be  applied  so  as  to  anticipate  and,  perhaps,  to  wholly  avoid  disaster.  And  it  is 
well,  therefore,  to  ask  ourselves,  if  our  educational  deticiencies  do  not  demand  urgent 
attention  ? 

3.  Schools  versus  Examinations. — The  chapters  relating  to  the  subject  disclose 
at  least  this,  that  such  commercial  education  as  exists  in  our  State  is  not  to  be 
compared  with  that  in  Europe  or  America,  and  the  only  serious  attempt  made  to 
remedy  the  existing  condition  of  things  has  been  made  by  "private  adventure" 
business  schools.  The  proposal  made  to  hold  examinations  is  quite  unworthy  of  any 
educational  authority. 

Examinations  tend  to  promote  cramming,  especially  when  there  is  no  other 
gauge  of  what  they  are  likely  to  be  than  the  papers  of  past  examinations,  and  the 
briefest  possible  outline  of  the  course  of  the  examination.  One  would  almost 
imagine  that  our  system  was  designed  for  the  special  benefit  of  "  coaches."  In 
practice  it  works  out  badly.  Students  read  for  examinations,  not  for  solid  mastery 
of  subjects ;  and  this  is  well  known,  however  much  it  may  be  hidden  from  ulterior 
motives. 

Coaching  is,  after  all,  teaching  of  a  kind,  but  it  is  not  to  be  compared 
with  the  systematic  teaching  of  schools,  for  the  coach  has  always  to  work  under 
limitations.  The  only  thorough  method  is  to  build  properly  designed  schools  ;  to 
suitably  and  sufficiently  equip  them  with  aids  to  teaching ;  to  furnish  them  with 
appropriate  laboratories ;  and,  above  all,  to  see  that  the  jjersoun el  of  the  teaching 
staff  contains  men  of  some  ardour  in  their  vocation,  men  well-educated  and  trained 
for  their  work. 

How  far  the  commercial  education  of  Europe  or  America  responds  to  these 
ideal  conditions  may  not  be  completely  evident  from  the  report,  but  there  is  ample 
to  shew  that  we  have  everything  to  do.      We  ha  v  e  not  even  made  a  beginning. 

4.  The  Promotion  of  Commercial  Education. —The  interest  which  the  Chamber 
of  Commerce  has  taken  in  commercial  education,  and  the  very  direct  benefit  x^jhich 
commercial  men  will  receive  from  the  establishment  of  commercial  schools  of  a 
thorough  type,  will  no  doubt  reproduce  a  state  of  things  which  is  characteristic  in 
Europe  and  America.  There,  commercial  education  is  endowed  or  subsidised  ; 
bursai'ies  are  numerous  ;  and  societies  are  formed  for  the  promotion  of  thorough 
instruction  ;  and  so  on.  All  this  is  done  by  Chambers  of  Commerce  and  analogous 
institutions.  Public  spirit  is  ever  ready  thus  to  express  itself  in  countries  that 
possess  it  in  any  measui-e. 

5.  Conclusions  and  Recommendations. — To  reach  satisfactory  results  the 
primary  school  must  of  course  do  its  work  properly.  It  has  to  lay  the  necessary 
foundation,  on  which  the  commercial  superstructure  is  to  be  built.  And  when  the 
primary  shall  have  been  reorganised  on  sounder  lines  we  shall  be  in  a  better  way  in 
this  as  in  other  respects.  Secondly 


.    v«-  '  "^i",''  ."'l^i'^  '^'i*""'  *^*  T^  '=o«?meree  of  the  United  States  in  South  America  has  met  with  reverses  throyph  an 
indifferent  knowledge  ol  Spanish.     To  which  the  reply  may  be  anticipated  that  the  conditions  are  different  here  1 
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Secondly,  the  properly  educated  and  trained  teacher  will  doubtless  he  able  to 
commercially  orientate  the  lessons  of  the  primary  school,  so  as  to  make  them 
commercially  helpful.  While  none  of  the  subjects  should  be  made  purely 
technical,  they  can  easily  be  practically  orientated  by  such  a  teacher  so  as  not  to 
lose  cultural  value. 

Thirdly,  our  systenl  must  provide  for  those  who  can  attend  for  instruction 
only  in  the  evenings,  as  well  as  for  those  who  can  attend  in  the  day-time.  Hence 
two  grades  of  continuation  schools  are  necessary,  viz.,  the  more  elementary  evening 
commercial  school,  and  the  higher  grade  day  school  Avith  a  really  well-organised 
commercial  course. 

And  beyond  this  again,  and  to  ensure  better  training  of  commercial  teachers, 
the  University  ought  to  provide  the  highest  form  of  commercial  education.  It  is 
well  worth  while,  as  a  review  of  even  the  existing  magnitude  of  our  annual  trade 
abundantly  demonstrates,  to  say  nothing  of  what  it  might  develope  into  as  the  level 
of  commercial  education  is  raised  and  general  progress  advances. 

In  submitting  the  foUoAving  positive  recommendations,  the  Commissioner 
would  point  out  that  the  total  magnitude  of  the  outlay  is  incomparably  less  than 
that  w^hich  progressive  countries  are  prepared  to  make.  We  cannot  have  good 
education  Avithout  paying  for  it ;  but  the  evidence  of  the  industrial  progress  of,  say, 
Germany  and  America,  assuredly  leads  to  the  conclusion  that  education  is  to  a  people 
what  proper  preparation  and  treatment  of  the  soil  is  to  agriculture.  It  pays.  That 
niggardlifiess  in  education  is  economically  iinsound  has  been  demonstrated  by 
recent  history.  The  following  are  the  conclusions  and  recommendations  of  the 
Commissioner : — 

(1)  Subject  to  conditions  hereinafter  mentioned,  commercial  education  of  the 
highest  grade  should  be  established  in  the  University.  The  curriculum 
in  commerce  should  be  three  years.  The  preparation  for  entrance  to  this 
should  be  a  secondary  school  education  with  instruction  in  science.  Latin 
or  Greek,  if  asked  for,  should  be  quite  optional.  At  least  one  modern 
language  should  be  co^npulsory  for  entrance. 

Special  courses  in  physics  and  chemistry,  and  in  botany  and  zoology, 
would  be  necessary,  the  usual  courses  being  unsuitable.  These  special 
courses  should  be  commercially  orientated. 

(2)  Day  commercial  schools  of  secondary  grade  sliotdd  be  established  in  con- 

nection, initially,  wdth  the  technical  educational  system.  The  necessary 
instruction  in  physics,  chemistry,  botany,  zoology,  should  be  specially 
orientated  Avith  regard  to  commerce.  The  technological  museums,  in 
some  cases,  already  contain  the  nuclei  of  museums  for  commercial  instruc- 
tion in  the  technology  of  merchandise.  The  courses  should  be  an 
elementary  course  of  two  years,  folloAved  by  an  intermediate  of  one  year, 
and,  later,  an  advanced  course  of  one  year— four  years  in  all. 

The  entrance  condition  should  be  a  primary  school  education  up  to 
the  stage  normally  reached,  say  at  14  years  of  age. 

(3)  Evening  commercial  schools  should  be  established,  also,  in  connection  with 
the  scheme  of  technical  education.  The  curriculum  in  these  schools  should 
be  so  arranged  as  to  make  good  the  lacuna?  in  practical  experience  under 
local  conditions,  and  to  supply  theoretical  as  well  as  practical  commercial 
instruction,  supplementing  that  whicli  can  be  acquired  in  practice. 

The  courses  should  be,  elementary  two  years,  advanced  one  year 
extra,  and  the  condition  of  entrance  a  primary  education  up  to  the  normal 
leaving  stage,  say  14  years. 

Some  of  the  aids  to  instruction  already  exist  in  the  technical 
colleges;  they  would  have  to  be  supplemented. 

(4)  Independent  courses  in  commercial  subjects  should  be  A-.idely  established 
throughout  the  State,  wherever  students  offer  in  sufficiently  large  numbers. 

(5) 
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(5)  Xature-study,  elementary  science,  mathematics,  geograpliy,  and  history 
should  be  so  treated  in  the  schools  of  Sydney  as  to  suggest  relations  with 
commerce.  Arithmetic,  elementary  algebra,  geometry,  and  mensuration, 
can  be  educatively  treated,  and  atthe  same  time  be  so  handled  as  to  constitute 
a  significant  preparation  for  commercial  education:  this  should  be  done, 
and  will  be  easy  when  the  teaching  staff  is  properly  educated  and  trained. 

(6)  Special  courses  of  instruction  in  science,  orientated  with  regard  to  commerce, 
should  be  a  feature  of  the  instruction  in  as  many  of  the  technical  colleges 
as  possible. 

In  connection  with  these  recommendations  the  following  observations  are 
necessary : — 

(7)  If  the  University  would  prefer  to  retain  its  present  condition  of  compulsory 

Latin  for  all  matriculates,  it  would  be  preferable  to  establish,  as  soon  as 
possible,  a  high  school  of  commerce  of  university  grade.  Tliis  could  be  in 
close  touch  with  the  University  ;  that  is  to  say,  the  students  could  attend 
some  of  the  University  courses,  provided  they  Avere  sviitable. 

(8)  If  the  higher  school  commerce  be  within  the  University,  special  courses  in 

physics,  chemistry,  geology,  zoology,  botany,  etc.,  haviiig  more  immediate 
relation  to  commerce,  would  require  to  be  instituted.  If  courses  in  general 
technology  be  developed,  these  would  be  of  value. 

(9)  The  Professor  of  Commerce,   in  addition   to  possessing  the  proper  general 

attainments,  should  be  thoroughly  acquainted.,  by  direct  study  therein, 
with  the  methods  of  at  least  one  of  the  leading  high  schools  of  Europe, 
viz.,  such  a  school  as  that  of  Antwerp,  Cologne,  Leipzig,  Neuchatel, 
Vienna,  etc.     English  experience  alone  should  be  regarded  as  inadequate. 

(10)  The  remarks  of  sections  10-19  of  Division  XIII  of  this  summary  apply 
mutatis  mutandis,  to  the  preceding  recommendations. 

(11)  Throughout,  the  commercial  courses  should  not  be  merely  vocational,  but 

should  be  as  liberally  organised  as  the  exigencies  of  the  particular  school 
will  allow. 
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XIX. 

GENERALITIES  CONCERNING  HIGHER  TECHNICAL  EDUCATION. 

[G.  H.   KNIBBS.] 


1.  Introductory. 

2.  References  to  higher  technical  education. 

3.  Definitely  organised  higher  technical  courses  of 

instruction. 

i.  Thoroughness  of  prejiaiation  for  higher  technical 
education  in  Continental  Europe. 

.").  Characteristic  differences  in  preliminary  qualifi- 
cations for  technical  and  professional  courses. 

0.  The  evils  of  the  examination  system,  as  regards 
higher  technical  education. 

7.  Advantages  made  possible  through  adequate  pre- 
liminary education. 


9. 


1(1. 


KITects  of  being  in  touch  with  the  highest  planes 
of  educational  effort. 

The  teaching  staff  necessary  for  higher  technical 
education. 

Equipments  of  scientific   and  technical  labora- 
tories. 

11.  Expenditures  on  Iiigiicv  technical  education. 

12.  Does  higher  technical  education  pay 

1.'!.   Conditions   under   which    the   higher    technical 

teacliing  staff  work  in  other  countries. 
14.  General  remarks. 


1.  Introductory. 


-Setting  aside  the 


,  ..  w  --  consideration  of  medicine,  surgery,  and 

dentistry,  higher  technical  and  professional  education  is  represented  in  tliis*  State 


engineering,  minina:  and 


by  courses  in  civil  engineering,  mechanical  and  electrical  ..^^ ..„g,  „..„..,-  ^^^ 

metallurgical  engineering.  Eor  each  of  these  there  is  a  definite  curriculum,  aSd  no 
options  are  permitted.  One  who  wishes  to  be  a  metallurgical  specialist,  therefore, 
must  perforce  be  also  a  mining  engineer,  and  similarly  throughout. 

There  is  some  excuse  for  this,  for,  owing  to  the  great  imperfections  of  our 
whole  primary  and  secondary  educational  system,  students  enter  the  University  not 
sufficiently  well-prepared  to  attempt  courses  of  the  type  to  be  found  in  the  technical 
and  other  Universities  of  Europe.  Hence  English  and  also  many  American 
Universities,  and  our  own  University,  are  found  doing  what  would  be'regarded  iu 
Europe  as  secondary  school  work.  The  University  curriculum  has  perforce  to 
include  work  in  science  subjects,  which  can  be  regarded  only  as  elementary.  Hence, 
to  secure  some  degree  of  thoroughness,  the  student  is  allowed  no  options ;  he  is 
really  not  trusted  to  form  opinions  as  to  what  he  needs  for  his  career.  If  he  wishes 
to  graduate  he  must  do  it  on  certain  defined  lines — lines  which  are  not  merely  com- 
mended to  him,  as  is  often  the  case  in  Europe,  but  which  are  thrust  upon  him. 

Limitations  in  the  numerical  strength  and  scheme  of  qualiflcaiiion  of  members 
of_  the  staff  also  impose  a  difficulty.     That  a  people  numbering  about  one  and  a  half 
millions  should  have  its  higher  educational  requirements  in  science  met  by  only  one 
professor  of  chemistry,  only  one  of  physics,  only  one  of  engineering,   only  one  for 
botany  and  zoology  together,  one  for  geology,   and  so  on,  distinctly  marks  our 
failure  to  respond  to  that  intense  belief  on  the  value  of  scientific  education  which 
is  characteristic  of  Europe,  and  which  is  illustrated  by  the  princely  gifts  of  American 
plutocracy  for  the   development  of  higher  education  in  the  United   States.     The 
paucity  of  equipment  as  regards  teaching  personnel  is  the  more  significant  when  the 
poverty  of  our  secondary  educational  system  is  taken  into  account.     Reference  has 
been  made  to  the  matriculation  conditions  of  the   University  of   Sydney,   wliich 
impose  upon  students,  of  every  faculty,  the  passing  in  Latin.     It  has  already  been 
mentioned  that  this  attitude  has  been  abandoned  practically  throughout  the  world. 
{^See  also  Rept.  Sec.  Educ,  Cliap.  Ill,  sec.  10,  j)p.  25,  26.]     As  means  of  accentu- 
ating class  distinctions,  Latin  and  Greek  oj)erate  tolerably  effectively  ;  it  has  indeed 
been  said  that  the  unique  position  assigned  to  these  languages  in  England  has 
created  "  a  sort  of  an  educational  aristocracy  with  the  badge  of  Greek  and  Latin  "^ ; 
nevertheless,  it  will  be  obvious  to  anyone  who  will  carefully  weigh  all  the  evidence, 
that  the  insistence  on  Latin  is,  as  has  been  said,  "  a  millstone  about  the  neck  of 
British  industry,""  a  millstone  too  which  England's  great  competitors  have  cast  off. 

It 


'  Commercial  Education,  Herrick,  p.  1.35. 
'  Magazine  of  Commerce,  December,  1902. 
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It  is  well  recognised  that  the  ancient  languages  are  not  necessary  for  technics 
generally  ;  that  the  modern  languages  are  far  naore  useful,  and  are  liberal  and  cultural 
in  as  high  a  sense  as  the  dead  languages.  Modern  English  universities  have  all 
abandoned  Latin  as  a  compulsory  subject,  except  for  certain  subjects,  as  law,  etc. 

The  prevailing  state  of  things  here  makes  it  evident  that  we  shall  do  well  to 
promote  those  types  of  education,  which,  while  retaining  the  really  liberal  and 
cultural  elements,  are  of  direct  practical  value.^  A  narrow  conception  of  utility 
would  undoubtedly  be  a  hindrance  to  good  education,  but  good  education  is  by  no 
means  inconsistent  with  utility. 


2.  References  to  Higher  Technical  Education.— li  is  not  easy  to  define 
higher  technical  education,  ioecause  the  most  advanced  form  in  one  country  may  be 
only  equal  or  even  inferior  to  secondary  technical  education  in  another.  A  study 
of  the  chapters  quoted  hereunder  will,  however,  lead  to  a  definite  understanding  of 
the  matter. 

Eeferexces  to  HiGHEit  Techkical  Education. 


Chapters. 

VIII 
XI 

XIII 
XV 


XVII 
XXIX 
XXX 


XXXI 


XXXII 


XXXIII 


XXXIV 


XXXV 


Sections. 


11,  12 

15-17 

14 


15,  17 
12 

4,  6 

7 


9 

14 
16-18 
2,3,4 

1-9 

1-G 
7-29 

80 
1-15 


10 
1-18 


19,20 
1-11 


12 

1.3,  11. 

1-3 

4 


0-12 

13-14 
10-21 
22-33 


1-2 
.3-11 


Pages. 


72-1 

75-77 
118-121 


122-127 

154 

162-4 
165 

166 
1G6-7 

109-170 
170-1 
18.5-6 
294-7 

298-301 

301-S 

308 

309-317 


317 
.318-335 


336-7 
339-348 


3 18-354 

335 
356-7 
357-8 

358 

358-9 

360 

361-4 

364-372 


373-5 

37.5-360 


Refers  to. 


Higher  School  for  Engineering  Construction,  Hamburg. 

Higher  Schools  for  Shipbuilding  and  Electro-technology,  Hamburg. 

Higher  Secondary  School  for  (Ij  Builders  and  Architects,  (2)  Mechanical  Engineers, 

(3)  Electro-technologists,  (4)  Chemists,  (5)  Sur^eyorsand  Agricultural  Engineers, 

Winterthur,  Switzerland. 
Details  of  courses  of  some  of  the  preceding  subjects,  viz.,  (3),  (5). 
Courses  in  Architecture,  Civil  and  Mechanical  Engineering,  Chemical  Technology, 

Land-survoying  ;    Polytechnical  Institute,  Helsingf ors,  Finland. 
The  Technical  Institutes  of  Italy. 
Nautical,  Naval  Construction,  and  Marine   Engineering   sections  of   the   Italian 

Technical  Institutes. 
Turin  Higher  Technical  School  (Germano-Sommeiller). 
Eoyal  Industrial  School  of  Naples  (all  these  are  really  secondary  schools). 
Technical  Education  in  .lapan. 

.,  .,  Portugal. 

Organisation  of  Technical  Education  in  Eussia. 
General  view  of  Higher  Technological  and  Professional  Education. 
Various  forms  of   French  Technological  Education. 
School  of  Mines,  St.  Etienne,  curricula  and  details  of  the  courses. 
Brief  reference  to  other  Erencli  Technical  Schools. 
Courses    in    Architecture,    Civil    Engineering,    Mechanical    Engineering,    Naval 

Architecture   and   ^Tarine    Engineering,  Chemistry   and   Metallurgy,  General 

Science,  Charlottenburg,  Berlin. 
Student  journeys  for  higher  Technological  Education. 
Technical  High  Schools  of  Germany,  and  details  of  the  Munich  programmes  ia 

Mathematical   and   Natural  Science,  Building   and  Engineering,   Agricultural 

Science,    Drawing    and    Modelling,     General    Subjects,     Civif    Engineering, 

Architecture,  Mechanical  Engineering,  Electrical  Engineering,  Chemistry  and 

Agriculture. 
The  Doctorate  Degree  and  Eegulations,  Munich  Technical  High  School. 
The  Federal  Polytechnic  at  Zurich,  and  its  courses  in  Architecture,  Engineering, 

Mechanical    Technology,    Chemical  Technology,    Teaching    Mathematical  and 

Science  Subjects,  General  Philosophy  and  State  Economies,  ^lilitary  Science,  etc. 
Organisation  as   to   Teaching  Staff,   and   their    Subjects,  Federal    Polytechnic  of 

Switzerland. 
Equipments,  Institutes,  Library,  etc.,  of  .above  school. 
Organisation  of  Higher  Technical  Education  in  Austria. 
Courses   in   Architecture,  Civil  Engineering,   Machine    Construction,    Alechanieal 

Engmeerincr,  Chemical  Technology.  Land  Surveving,  in  Helsincfors  Finland. 
Courses    in    Civil    Engineering,    Architecture,    Nav.il    Architect^ure, '  Mechanical 

Engineering,  Mining  Engineering,  in  Holland. 
Engineering,  Architecture,  Electrotechnical   Science,   Electro-chemistry,  Tinctorial 

Chemistry  for  Paper  Manufacturers,  Industrial  En<rinoers  in  Italy 
Courses  for  Te.achers  of  Technical  Subjects  Ttaly  °  ' 

The  Great  Technical  High  Schools  of  Russia,  and  details  of  the  various  courses. 
Courses    for    Mechanical    Engineers    and   Technologists,    Shipbuilders,    Electro- 

Technology,  Chemical  Technology,  Mining  and  Mining  Mechanics,  Mining  and 

Metallurgy,  Practical  Mining,  Architecture,  Hydraulic  Construction,  Sweden. 
E-xtensive  provision  for  Higher  Technical  Education  in  the  United  States 

Jtr'w'n"  'S      tT    '  ^!r'='';;'=''^';^"?l  ^^'^'^'"'^•^^l  Engineering,  and  Architecture, 
etc.,  Washington  University,  St.  Louis. 


I  Rept.  See.  Eliic,  Cli.ap.  Ill,  sees,  1-9,  pp,  13-30. 
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Refeeea^oes  to  IIianKR  Teciimcal  'EDVCA.Tios—continiied, 


Chapters. 


XXXV 


XXXYl 


XXXVII 

XXXYIII 

XXXIX 


Sections. 


12-19 

20-2-3 

2G 
27-33 

34-7 

l-2() 


27-30 

3III 

1-b 

1-55 


5G-59 
G4— 7.3 
95-96 


I'agca. 

380-6 

386-392 

392-3 
393-7 

397-9 

4O0-t21 


121 

_2 

422 

-6 

427- 

432 

433- 

162 

4G7- 

495 

■1!)5 

-(J 

501 

-5 

512 

-4 

Refers  to. 


Courses  in  "Brooklyn  Polytechnic  in  Arts,  Chemistry,  Civil  Engineering,  Electrical 
Engineering,  Mechanical  Engineering. 

Courses  in  IMechanical  and  in  Civil  Engineeiing,  Chemistry,  Electrical  Engineering, 
General  Science,  Worcester  Polytechnic. 

Graduate  Courses,  Worcester  Polytechnic. 

Courses  in  'Mechanical,  in  Civil,  and  in  Electrical  Engineering,  Archibecture, 
Chemistry,  Eosc  Polytechnic. 

The  Eensselaer  Polytechnic  and  its  courses  in  Civil  Engineering  and  Natural 
Science,  etc. 

Courses  in  Civil,  in  ^leehanical  Engineering,  Mining  Enn;ineeriDg  with  Metallurgy, 
.Architecture,  Chemistry,  Electrical  Engineering,  IBiology.  Physics,  General 
Studies,  C'liemif-al  and  in  Sanitary  Engineering,  Geology,  Naval  Architecture, 
Massachusetts  Institute  of  Technology,  Boston. 

Conditions  for  Graduation,  same  Institute,  and  Advance  Courses  generally  therein. 

The  Jjaboratorics  and  their  Equipments. 

The  Stevens'  Institute  oi:  Technology,  Hobokcii,  Xew  York  ;  its  Organisation, 
Courses,  and  Equipment. 

Technical  Education  in  the  Universities  of  the  United  States,  viz.  Harvard, 
Berkeley  (Califurnia),  Cornell,  Yale,  Pennsylvania. 

Technical  Courses,  Birmingham  University,  British  School  of  Maltinp;  and  Brewing, 
Liverpool  University  Courses,  Technical  Courses  in  Victoria  University  ;  in 
Yorkshire  College,  Leeds;  ic  Durham  College  of  Science;  in  King's  College, 
London;  in  the  Universities  of  Edinburgh  and  Glasgow;  in  the  Heriot-Watt 
College  of  Edinburgh  ;  in  the  Eoyal  University  of  Ireland  ;  in  the  University- 
Colleges  of  Aberystwyth,  Bangor,  and  Cardiff,  Wales ;  in  the  Manchester  School 
of  Technology. 

The  Higher  Courses  of  the  City  and  Guilds  Technical  Colleges. 

Higher  Courses,  East  London  Technical  College,  and  Chelsea  Polytechnic. 

Leeds  Technical  School  and  its  Higher  Technical  Courses. 


Many  of  the  above  belong  to  secondary  rather  than  to  higher  technical 
education,  but  it  is  difficult  to  make  a  hard  and  fast  line  of  demarcation  between 
the  two.     They  will  be  discussed  in  their  proper  connection. 


3.  Definitely  organised  HigJter  Technical  Coui^ses  of  Instruclion. — In  order 
to  make  clear  the  ran2:e  and  Aarietv  of  higher  technical  education,  the  followins:  list 
gives,  in  alphabetical  order,  most  of  the  definitely  organised  courses  of  instruction  to 
be  found  in  various  countries.  To  make  it  tolerably  complete,  agriculture,  forestry, 
etc.,  have  been  included.     The  list  is,  hoAvevcr,  by  no  means  exhaustive. 

List  of  Technical   Organised  Courses. 

Agriculture;  Agriculture  and  Forestry;  Agriculture  and  Horticulture  ;  Agricultural 
Chemistry  ;  Agricultural  Engineering ;  Agricultural  Technology  ;  Agronomy  ; 
Agronomical  Engineering  ;  Architecture  (ordinary  and  Xaval)  ;  Architectural 
Technology  ;  Brewing  and  Malting,  etc.  ;  Building  and  Architecture  ; 
Chemistry  (general,  agricultural,  electro-,  technical,  tinctorial,  technological, 
etc. ;  General  Chemical  Technology ;  Commerce ;  Commercial  Teaching ; 
Engineering  (general,  agricultural,  chemical,  civil,  electrical,  industrial, 
marine,  mechanical,  metallurgical,  mining,  mining  and  metallurgical,  municipal 
and  sanitary,  railway)  ;  Forestry  ;  Geodesy  and  Surveying ;  Hydraulic  Con- 
struction ;  Hydraulic  Engineering  ;  Industrial  Engineering ;  Malting  and 
Brewing ;  Marine  Construction  ;  Metallurgy  ;  Metallurgical  Technology  ; 
Military  Science;  Mining;  Mining  Mechanics;  Mining  and  Metallurgy; 
Municipal  and  Sanitary  Engineering ;  Naval  Architecture  ;  Naval  Construction  ; 
Paper  Manufacture  ;  Practical  Mining  ;  Railway  Engineering  ;  Ship-building ; 
Surveying ;  Surveying  and  Agriculture ;  Surveying  and  Geodesy  ;  Surveying 
and  Estate  Management ;  Technology  (general,  agricultural,  chemical,  electro-, 
mechanical ;  Veterinary  Medicine  and  Surgery ;   V^eterinary  Science. 

The  detailed  subjects  connected  with  these  courses  are  very  numerous  indeed. 

The   best  illustrative  examples  in   the  report  are  the  courses  of  the    Technische 

Eochschule  of  Charlottenburg,  near  Berlin,  perhaps  the  most  magnificent  technical 

University  in  the  world,  and  the  Eidgendssische  Poly  technische  HcM.e  of  Zurich, 

2,—t  which 
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which,  also  is  a  magnificent  technical  University.  By  way  of  illustrating  the  point 
just  made,  the  courses  in  various  departments  of  the  Oharlottenburg  Technical  High 
School  may  he  mentioned.  In  the  department  of  Architecture  there  are  ninety- 
eight  courses  in  the  four  years  of  study  required  [Chap.  XXXI,  sec.  8,  p.  311]  ;  in 
Civil  Engineering  there  are  sixty-five  courses  in  the  four  years  [sec.  9,  pp.  311-2]  ; 
in  Mechanical  Engineering  there  are  no  less  than  138  courses,  this  being  explained 
however,  by  the  fact  that,  in  the  last  (fourth)  year,  there  are  the  following  divisions, 
viz.  :— (1)  General  Mechanical  Engineering  ;  (2)  Railway  Engine  Construction,  etc. ; 
(3)  Electro-technology  [sec.  10,  pp.  312-3].  It  is  worthy  of  remark  that  practical 
questions  of  the  day  are  treated  [course  126]  ;  the  history  of  socialism  [course  127]  ; 
general  political  economy  [course  128]  ;  the  elements  of  financial  science  [course 
129] ;  industrial  law  [course  130]  ;  commercial  law  [course  131]  ;  patent,  trade- 
mark, and  similar  laws  [course  132]  ;  any  many  analogous  subjects  {see  p.  313]. 

The  courses  in  Naval  Architecture  and  Marine  Engineering  number  4-1 
[Chap.  XXXI,  sec.  11,  p.  313]  ;  those  in  Technical  Chemistry,  58  [sec.  12,  pp. 
313-4] ;  in  Metallurgical  Engineering,  56  [sec.  13,  p.  314]. 

The  practical  exercises  are  excellently  arranged,  and  in  the  physical 
laboratory  they  number  112  [sec.  14,  pp.  314-5]  ;  in  the  ekctro-technical  laboratory 
they  number  88  [sec.  15,  pp.  315-7]. 

The  courses  in  the  Technische  Kochschule  of  jMunich  are  also  well  worthy  of 
study  [see  Chap.  XXXII,  sees.  2-18,  pp.  318-335];  so  also  are  those  of  the 
Eidgenossische  Poly  technische  Schule  at  Zurich  [see  Chap.  XXXIII,  sees.  4-11,  pp. 
341-8]. 

~Eox  an  example  of  the  thoroughness  with  which  individual  subjects  are 
treated,  reference  may  be  made  to  the  synopses  for  the  Ecole  des  Mines  de  Saint 
Etienne.  The  course  is  three  years.  There  are  21  lectures  in  mathematical  analysis 
[Chap.  XXX,  sec.  8,  p.  302]  ;  25  in  rational  mechanics  [sec.  9,  p.  302]  ;  20  in 
applied  mechanics  [sec.  10] ;  23  in  physics  [sec.  11]  ;  30  in  mineral  analysis 
[sec.  12,  p.  303]  ;  24  in  mineralogy  [sec.  13]  ;  24  in  perspective  and  stereometry 
[sec.  14]  ;  12  lectures  in  surveying  [sec.  15,  pp.  303-4] ;  45  in  the  exploitation  of 
mines  [sec.  16,  pp.  301-5]  ;  35  in  metallurgy  I  [sec.  17]  ;  40  lectures  in  applied 
mechanics  [sec.  18]  ;  20  in  construction  [sec.  19] ;  15  lectures  in  geology  I 
[sec.  21,  p.  306]  ;  24  lectures  in  metallurgy  II  [sec.  22]  ;  25  in  geology  II 
[sec.  23]  ;  30  lectures  in  electricity  [sec,  24,  pp.  306-7]  ;  15  on  railways  [sec.  25]  ; 
16  on  mining  legislation  and  industrial  economy  [sec.  26]  ;  6  on  accountancy 
[sec.  27,  p.  308]  ;  and  6  on  vegetable  palaeontology  [sec.  28]. 

4.-  Thoroughness  of  Preparation  for  Higher  Technical  Education  in 
Continental  Europe. — The  generalities  of  the  question  of  higher  technological  and 
professional  education,  discussed  in  the  Report  [Chap.  XXIX,  sees.  1-9,  pp.  294-7], 
shew  that  its  success  is  dependent  upon  («)  sound  initial  education ;  [b)  differentiation 
between  pure  and  applied  science — therefore,  between  technical  and  University 
education ;  (c)  the  replacement  of  purely  empirical  treatment  of  professional 
matters  by  rational  treatment. 

The  technologist  must  necessarily  be  appreciative  of  pure  science,  which  is 
essentially  non-utilitarian ;  hence  the  scientific  basis  of  his  education  should  be  laid 
in  the  elementary  and  secondary  school  career.  So  well  has  this  been  recognised 
in  some  countries  that  if  a  student  has  had  mainly  a  classical  education  he  is 
specially  required  to  take  such  courses  in  science,  i.e.,  physics,  chemistry,  etc.,  as 
will  make  good  the  deficiencies  of  his  preliminary  education.-^ 

The  "Conditions  of  Entrance"  into  'the  Technical  High  School  of 
Charlottenburg  may  be  taken  as  illustrative  [Chap.  XXXI,  sec.  3,  p.  309].  They 
are  that  the  student  must  possess  the  Maturity  Certificate  (Beifezeugnis)  of  a 
Gymnasium,  or  a  Eealgymnasium  or  Realschule  of  the  first  rank,  or  of  an 
Oberrealschule,  or  of  a  Gewerbeschule  with  a  nine  years'  course,  in  which  the  study 
of  two  foreign  languages  is  included;  or  produce 'satisfactory  evidence,  subject  to 
Ministerial  approval,  of  suflicient  preliminary  education. 

The  demand  that  the  student  shall  have  received  a  sound  preliminary 
education,  which  is  characteristic  of  Europe,  is  the  secret  of  the  great  excellence  of 
the  higher  education  therein,  both  in  the  University  and  in  the  technical  high  school. 
In 

.V,  .  •.  ■'  "  '•  ^^<=°'"'"g  ""^^^  "^""^y  recognised  that  education  which  takes^  account  of  science  is  half  education  only  ; 
that  It  IS  a  misnomer  to  call  persons  without  sc.entifio  instruction  hhera/h,  educated  ;  that  to  really  understand  humanit; 
3,ncl  things  human  it  is  essential  to  include  hoth  literature  and  science.  •^  uuucisLrtuu  uuiuamu^ 
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Jnf,?.^.rf T'^^+F  ^T':^  S'^,  knowledge  of  physics  and  chemistry,  demanded  for 
entiance  into  the  Ucole  Folytechnique,  was  given  [Rpt.,  Sec.  Educ,  Chap.  XVII, 
secs._  16j,  U    pp.   206  and  209.]     In  this  Report  the  knowledge  demanded  for 
^mission  into  the  Institut  National  Agronomique  of  France  may  he  found.    TChap 
AJLiV,  sec.  2,  pp.  680-5].  '-       ^ 

5.  Chamcteristic  Differences  in  Freliminary  Qualification  for  Technical  and 
Frofesswnal  Courses.— The  express  object  of  the  Commissioner  in  translating  at 
iengtji  the  entrance  conditions  above  referred  to  Avas  to  disclose,  and  to  bring  into 
the  clearest  possible  relief,  the  extraordinary  difPerence  in  the  state  of  preparation 
tor  advanced  courses  in  continental  Europe,  and  in  that  which  is  usual  in  the  United 
Kingdom  and  her  colonies  [loc.  cit.,  p.  585]. 

Owing  to  the  strongly  classical  bias  of  the  majority  of  the  English  secondary 
schools,  and  the  absence  of  anything  like  a  definite  organisation  of  educational  effort, 
matriculates  of  English  Universities,  even  those  which  offer  higher  technical  courses, 
frequently  enter  upon  such  courses  quite  innocent  of  anv  scientific  knowledge. 
Many  educationists  m  England  see  the  ridiculousness  of  this,  and  scientific  men 
deplore  it.  But  classical  education  is  so  popular,  and  so  efi:ective  in  the  accentuation 
of  a  meretricious  distinction,  that  attacks  on  that  state  of  things  have,  on  the 
whole,  been  ineffective,  at  least  so  far. 

}\  *^^®  ^^^'®  democratic  parts  of  England,  scientific  education  is  distinctly 
better ;  but  noAvhere  is  it  comparable  to  that  of  Europe,  because  of  the  general 
inferiority  both  of  the  educational  system,  and  of  the  material  equipment  for  teaching 
science  in  the  secondary  schools. 

There  is  only  one  remedy  for  this  state  of  things— that  is,  the  introduction  of 
science  teaching  into  the  elementary,  and  primary,  the  preparatory,  and  secondary 
schools ;  their  proper  equipment  for  such  teaching  ;  and  also  the  definite  organisa- 
tion of  secondary  education.  This  will  be  obvious  Avhen  the  evils  arising  from  the 
English  pe)ichant  for  examinations  is  inquired  into. 

In  America,  speaking  generally,  the  preparation  for  higher  technical  education 
is  better,  partly  because  science  is  not  "  tabu"  and  secondary  schools  are  often  well 
equipped  for  teaching,  and  partly  because  the  courses  themselves  often  offer  the 
necessary  preparatory  studies.  In  other  words,  one  finds  in  the  Universities  and 
technological  institutes  of  the  United  States,  instruction  that  belongs  to  the 
European  scheme  of  secondary  education.  Eor  this  reason  the  American  organisation 
is  not  the  peer,  in  many  respects,  of  the  German,  for  example. 

Owing  to  the  introduction  of  liberal  forms  of  advanced  manual  training  in 
the  American  secondary,  grammar,  collegiate,  or  high  schools,  and  also  often  of 
fairly  well  advanced  scientific  instruction,  the  advantage  may  some  day  lie  with  the 
United  States  instead  of  Avith  Germany.^  The  liberal  options,  also,  which  exist  in 
the  American  colleges,  are  tending  towards  their  thoroughness  of  secondary,  AA^hich 
has  been  attained  by  the  creation  of  the  three  types  of  higher  secondary  school  in 
Germany,  viz  ,  the  Gymnasium,  the  Real-Gymnasium,  and  the  Oberrealschule. 

If  American  secondary  education  were  as  thoroughly  organised,  say  on  three 
definite  lines — three  is  quite  enough — as  in  Germany,  and  had  liberal  and  well 
organised  courses  of  manual  training,  and  also  sound  scientific  instruction,  it  would 
be  ideal ;  but  it  cannot  reach  that  without  admitting  that  secondary  education  is 
not  a  mere  upper  extension  of  primary  education — a  point  which  has  already  been 
discussed. 

The  conspicuous  defect,  then,  of  most  of  the  continental  systems  of  preparatory 
education  for  the  higher  courses  is  the  absence  of  educative  manual  training ;  while 
that  of  the  American  preparation  is  the  absence  of  a  sufficiently  well-defined  and 
correlated  scheme  of  secondary  education,  which  distinctly  recognises  that  such 
education  is  not  merely  a  continuation  of  primary. 

In  the  judgment  of  the  Commissioner  here  writing,  that  country  whose 
educational  machinery  is  selective,  in  the  sense  of  early  determining  which  pupils 
are  to  step  aside  and  walk  on  the  severer  path  of  secondary  education,  instead  of 
continuing  to  the  higher  branch  of  primary,  is  the  one  which  must  inevitably  take 
first  place  ultimately  in  human  competitions,  other  things  of  course  being  equal. 
This  method  alone  gives  to  a  general  population  enough  intelligence  to  be  led  by  an 

aristocracy 

'  In  general,  it  may  be  said,  that  in  certain  oirolea  the  natural  sciences  are  held  in  good-natured  contempt ;  it  is 
"bad  form"  to  be  interested  in  "stinks" — i.e.,  chemistry,  physios,  etc. 
2  Hardly  in  the  near  future,  however. 
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aristocracy  of  intellect  wise  onough  to  load.  All  cases  of  late  development  of  pupils 
will  be  necessarily  exceptional,  and  though  they  involve  loss  of  time,  by  late  change 
from  the  primary  to  the  secondary  path,  yet  the  comparative  infrequency  of  such 
cases  shew  that  they  do  not  stultify  the  scheme. 

The  parting  of  the  ways  between  primai-y  and  secondary  educational  paths 
allows  to  each  branch  that  type  of  educational  development  which  will  be  most 
valuable,  while  it  secures  Avhat  is  essential,  viz.,  the  only  form  of  aristocracy^  of 
intellect  consistent  with  equal  opportunity  for  all,  and  consistent  with  the  evolution 
of  the  highest  intellectual  and  educational  achievement. 

6.  The  Boils  of  the  Examination.  Si/stem  as  regards  Higher  Technical 
Education. — All  examinations,  and  especially  written  ones,  tend  to  tempt  students 
to  load  the  memory  for  the  examination  period,  and,  as  is  well  known,  the  passing 
of  examinations  is^not  so  well  assured  by  steady  and  thorough  study,  as  by  making 
a  feverish  temporary  demand  on  a  kind  of  short  memory,  which  may  be  cultivated 
for  examination  purposes  (the  type  of  memory  involved  in  ''  cramming  "). 

Our  besetting  educational  vice  is  the  admission  of  educational  conditions 
which  lend  themselves  to  the  maintenance  of  a  type  of  examination  such  as  leads  to 
cramming  of  the  worst  kind.  This  iv  excused  on  the  ground  of  a  supposed  necessity. 
But  the  necessity  does  not  really  exist ;  and  since  English  education,  and  that  in 
this  State,  are  most  dangerously  hindered  by  the  conditions  referred  to,  it  is 
necessary  to  point  out  the  remedy. 

Eirst  of  all,  it  may  be  remarked  that  the  educational  folly  of  over-burdening 
is  being  yearly  more  and  more  keenly  appreciated,  and  in  the  recent  "  Congress  of 
the  Boyal  Institute  of  Public  Health,"  in  England,  held  this  year  (20th  July,  1905), 
the  subject  of  neural  injury  through  over-burdening  was  discussed  very  fully. 
Dr.  T.  B.  H.yslop,  resident  physician  of  Bethlehem  Hospital,  in  a  paper  on  "Brain 
fag  in  children"  shewed  that  the  consequences  of  the  prevailing  method  were  leading 
to  "  brain  suicide  of  the  race."  The  following  extracts  from  his  address  are  to  the 
point : — 

"  As  the  educational  ladder    ....     becomes  more  difficult  to  scale,  so  the  residuum  of  failures 

becomes  more  and  more  noticeable  in  our  asylums A\'e  are  months  learned,  years  demented. 

Learning  by  rote  is     ....     deleti'rious.     It  is  one  of  the  worst  causes  of  brain-fag,  and 
is  largely  due  to  competition,  as  determined  l)y  our  vain-glorious  system  of  merely  accumulating  knowledge. 
.     .     .     .      Premature  degeneration  serves  to  explain  many  of  the  early  victories  as  students  but  later 
failures  as  men.'' 

A  delegate  of  the  "  Headmasters'  Conference,"  the  Kev.  E,.  S.  Laffan,  declared 
that  the  enormous  pressure  of  examinations  "  is  killing  proper  education  as  well  as 
health."^ 

Anyone  who  has  had  experience  of  the  examination  system  of  this  State 
knows  perfectly  well  that  the  scheme  of  passing  examinations  is  educationally 
immoral.  A  student,  perhaps  especially  one  who  does  not  naturally  Avork  rapidly, 
dare  not  aim  at  thoroughness ;  that  woiild  endanger  his  passing.  It  is  practically 
better  to  cram  for  examinations,  and  to  read  for  knowledge  and  sound  intellectual 
development  after  passing  them. 

The  creation  of  a  system  of  examinations,  held  by  the  university  or  other 
authorities,  in  the  attempt  to  appraise  the  standard  of  attainment  reached  by  school 
pupils  or  students,  as,  for  example,  to  decide  whether  they  may  be  matriculated,  is 
a  direct  consequence  of  the  absence  of  a  definite  educational  organisation,  and  of 
definite  curricula,  the  subjects  of  which  are  taught  by  teachers  of  assured  qualifica- 
tions—that is,  assured  by  a  sound  scheme  of  professional  training  to  teach.  And  yet 
such  persons  are  the  om/;/ ones  who  can  examine  justly,  and  independently  of  a 
scheme  which  directly  promotes  cramming. 

This  educationally  vicious  method  of  continually  proposing  to  hold  examin- 
ations, instead  of  proposing  to  create  well-equipped  and  staff'ed^  schools  for  such 
special  teaching  as  is  required,-  has  a  profoundly  detrimental  influence  on  hio-her 
technical  and  professional  education  ;  it  operates  against  thorou"-hness.  This  will 
more  fully  appear  from  other  considerations  which  folIoAV.  '  "  7, 


'  As  a  practical  outcome  of  tlie  discussion,  it  was  moved  b?  F^rnfrtisn.-  ^im,. -«„  ii,  ,i  4.1  ii  c    1        f„„ 

Public  School  boys  were  too  short,  ete.      ...      and  thai  the  ophiion  sha,^  d  ^  n'^  J'^  P'','™^  ''""f  "^  ''"'P, 

[.fee  London  Daily  l\U,jraph,  21st  July,  1903,  p.  1(1.  ]  ^      ""  '^°"^'^  '"=  comnuinicated  to  headmasters  generally. 

■■' The  recent  proposal  by  the  Cliamber  of  Comm'jrco  that  the  I'niwi'lf,,  L.1,.,,,1 1  1  „n  •     ,■         •         ,      .  i 

commercial  education  is  a  case  in  point.  ^  ""  °'  "^  '^'"'"^'-^  ''^^^^  cxamuntions  m  order  to  promote 
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7.  Advantages  made  possible  through  adequate  preliminary  education. — ■ 
Where  entrance  into  higher  technical  courses  is  made  to  depend  upon  satisfactorily 
passing  through  a  suitable  type  of  well-equipped  and  efficiently  staffed  secondary 
or  special  school,  the  curriculum  of  which  also  is  properly  organised  and  of  a 
sufficiently  advanced  character,  much  t^reater  freedom  of  choice  can  he  conferred 
upon  the  student  as  regards  his  subsequent  studies.  In  the  professional  or  technical 
courses  of  the  University,  the  reason  why  students  are  allowed  no  options  is  really 
that  the  courses  have  a  double  function ;  they  are  both  preparatory  and  technical  at 
the  same  time,  and  therefore  are  neither,  thoroughly.  If  the  preparatory  function 
were  relegated  to  the  secondary  school,  and  if  students  were  treated  as  rational 
and  responsible  beings  Avho  could  be  left  largely  to  their  own  choice  of  studies, 
the  result  would  be  vastly  better.  The  estimation  of  ])ractically  everything  by  the 
results  of  written  examinations  is  no  doubt  again  responsible  for  the  want  oF  freedona 
in  the  selection  of  studies. 

The  difference  referred  to  is  the  characteristic  difference  between  English  and 
German  higher  education.  The  "  Akadcmische  Freiheit"  (academic  freedom)  of 
both  German  University  and  Technical  High  School  has  delighted  everyone  who 
has  taken  the  trouble  to  understand  it. 

In  this  State,  as  in  the  United  Kingdom,  it  does  not  exist.  Tor  example,  a 
student  may  desire  to  be  a  metallurgist ;  It  is  demanded  that  he  shall  be  also  a 
Mining  Engineer,  because  the  graduate  course  includes  both.  He  may  wish  to 
become  an  expert  in  some  branch  of  Electro-technology;  he  must  become  a 
Mechanical  and  Electrical  Engineer,  or  perhaps  take  Chemistry  and  Electricity  in  a 
science  course.  He  may  feel  that  his  text-books  are  of  far  greater  assistance  to  him 
than  attendance  on  the  lectures  of  a  particular  professor  or  lecturer ;  he  must  never- 
theless attend,  or  he  cannot  graduate.  He  may  be  unable  to  satisfactorily  follow 
the  ordinary  lectures ;  there  are  no  recognised  assistants  or  lecturers  from  whom  he 
can  get  help,  like  the  "Dozenten"  of  a  German  University. 

In  the  American  Universities,  technological  institutes,  polytechnics,  etc.,  the 
courses  are  generally  of  four  years  duration,  i  e.,  I  Ereshman,  II  Sophomore, 
III  Junior,  and  IV  Senior.  The  earlier  part  of  the  work,  especially  that  in  the 
freshman  year,  is  often  what  in  other  countries  is  regarded  as  higher  secondary-school 
work.  But  there  are  commonly  a  considerable  number  of  "  options  "  or  "electives" 
allowed,  so  that  the  sphere  of  choice  or  self-determination  is  much  wider  with  them 
than  with  us.  The  moral  effect  of  this  is  of  course  good  ;  it  makes  for  thoroughness 
in  the  selected  field  of  special  study. 

8.  Effects  of  being  in  touch  with  the  highest  planes  of  educational  effort. — 
There  is,  however,  a  still  more  important  effect,  consequent  upon  the  system  of 
thorough  preparation,  viz.,  one  which  is  directly  attributable  to  the  raising  of  the 
whole  plane  of  academic  effort.     To  this  reference  may  now  appropriately  be  made. 

In  the  system  of  this  State,  the  student  is  rarely  sufficiently  advanced  to 
undertake  original  investigations  or  researches,  and,  even  if  he  were,  his  time  is  fully 
occupied  with  the  routine  work  of  the  course  which  he  is  following.  Hence,  unless 
he  can  remain  for  post-graduate  work,  he  will  never  come  directly  binder  the  highest 
educational  influences  or  experiences,  viz.,  those  which  appertain  to  the  effort  to  add 
to  human  knowledge. 

Original  investigations  and  researches,  far  better  than  anything  else,  reveal  to 
students  how  insignificant  their  attainments  are.  Those  who  make  no  effort  of  this 
character— that  is  to  say,  those  who  do  not  undertake  original  work  of  some  kind — are 
by  no  means  free  from  imaginations  that  their  achievements  entitle  them  to  be  con- 
sidered as  well-educated.  They  are  apt  to  fancy  that  the  text-books  they  have  read  are 
pinnacles  of  knowledge,  or  perhaps  even  a  summary  of  its  highest  elements  in  the 
several  branches  to  Avhich  they  refer.  Students  under  our  system  are  apt  to  attach 
weight  to  erudition  rather  than  to  faculty  ;  they  felicitate  themselves  upon  their  fund 
of  information  rather  than  upon  the  power  of  using  it.  They  never  get  that  necessary 
corrective,  which  comes  from  the  overwhelming  sense  of  colossal  ignorance,  the 
colossal  ignorance  even  of  the  graduate.  They  know  nothing  of  the  exhilaration 
arising  from  independent  effort ;  of  fellowship,  in  original  and  creative  effort  and 
work,  with  those  to  w^hom  the  world  owes  its  stores  of  accumulated  systematised 
knowledge.  They  have  never  felt  the  consciousness  of  power  which  comes  from 
ability  to  share  in  the  highest  planes  of  educational  and  scientific  achievement, 
where  information  is  but  a  means  to  an  end.  The 
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The  wealth  of  scientific  discovery  in  continental  Europe  is  very  largely 
due  to  the  spirit  which  has  been  awakened  and  developed  by  the  original  effort  made 
possible  through  proper  preparation  and  through  the  then  permissible  academic 
freedom — the  freedom  which  can  be  granted  to  those  whose  preliminary  education 
has  been  liberal  and  sufficiently  extended  ;  the  freedom  which  allows  a  student  to 
extend  himself  educationally  for  the  sake  of  larger  horizon  and  greater  general 
command ;  or,  on  the  other  hand,  to  concentrate  his  effort  within  more  limited  field 
so  as  to  ensure  perfect  grasp  of  detail. 

Under  the  English  system  and  our  own,  even  post-graduate  work  will  not 
bring  so  excellent  a  result,  because  of  the  deficiencies  which  have  been  pointed  out 
in  the  organisation  of  secondary  education.  The  student  has  neither  the  same 
initial  liberal  culture,  nor  the  same  thoroughly  efficient  preparation  wherever 
educational  organisation  is  defective. 

9.  The  teaching  staff  necessary  for  Higher  Technical  Education. — There  is  a 
characteristic  difference  between  the  type  of  necessary  qualifications  for  a  scientific 
teacher  in  a  University,  and  the  teacher  in  a  technical  or  professional  school,  which 
may  now  be  referred  to.  The  genius  of  the  former  should  be  in  the  direction  of 
power  of  discovery ;  of  the  latter,  in  that  of  applying  knowledge  already  discovered. 
Not  that  the  two  are  inconsistent,  but  technical  processes  depend  upon  ability  to 
command  the  resources  of  science  which  have  been  won  by  the  non-utilitarian  efforts 
of  scientific  investigators.  The  principles  of  the  matter  are  discussed  in  the  E-eport 
{See  Chap.  XXIX,  sec.  2-7,  p.  294-7)  under  the  following  headings,  viz. : — 

(i)  Technical  and  Professional  Training,  p.  294. 

(ii)  Replacement  of  Empirical  by  Rational  Methods,  p.  294. 
(iii)  Interdependence  of  various  forms  of  Knowledge,  p.  295. 
(iv)  Technical  High  Schools  and  Universities,  p.  296. 

(v)  Characteristic  of  the  University,  p.  296. 
(vi)  Characteristic  of  the  Technical  High  School,  p.  296. 

I  he  remarkable  teaching  power  of  many  Continental  Universities  and 
Technical  High  Schools  is  a  feature  that  must  strike  every  educationist  who 
sees  them.  In  order  to  give  some  idea  of  the  matter,  the  Report  gives  explicit 
information,  to  which  reference  may  now  be  made. 

The  teaching-staff  of  the  Institut  National  Agronomiqiie  and  their  subjects 
are  quoted  in  full  ^Chap.  XLIV,  sees.  4,  5,  pp.  586-7.)  The  number  of  Professors 
in  various  subjects  in  the  Berlin  Agricultural  High  School  are  also  given  (Chap.  XL, 
sec.  7,  pp.   521-2). 

This  will  sufficiently  indicate  the  teaching  power  of  agricultural  schools. 
Eor  Technical  High  Schools,  those  of  Munich  and  Zurich  ]nay  be  taken  as  illus- 
trative. 

The  contrast  in  efficiency  with  our  University  system  is  so  startling  that  the 
case  for  the  "  Technische  Ilochschule  zu  Milnchen"  is  given  in  detail. 

The  Teaching-staff  in  the  General  Division  consists  of  the  following  pro- 
fessors and  lectui'ers,  viz. : — 

One  ordinary  professor  in  each  of  the  following  subjects,  viz.  : — Esthetics  and 
History  of  Art ;  Descriptive  Geometry  and  Kinematics;  Xational  Economy, 
Statistics  and  Political  Economy  and  Bavarian  Political  Law  ;  Geo^-raphy, 
Experimental  Physics  ;  and  History.  ^    ~ 

Eor  Mathematics  there  are  2  ordinary  professors,  and  the  "  extraordinary  " 
professors  are  1  each  for  the_  following,  viz.  :— Technical  Physics,  German 
History,  Universal  and  German  Literature. 

The  Honorary  Professors  are :— Physics,  1 ;  Geographv,  1 ;  Romanic  Lan- 
guages, 1.  Military  Education  has  2  professors.  The  Trivat-dozenten  are  •— 
History  of  Art,  2 ;  Physics,  1 ;  Physics  and  Meteorology,  1 ;  History  of  Descriptive 
Natural  Science,  1 ;  Pure  and  Applied  Mathematics,  1.  With  a  Gymnasial  Pro- 
fessor this  makes  a  total  of  20. 

In  the  Civil  Engineering  Division  there  are  the  following  professors,  viz.  :— 
Engineering  Science,  3 ;  Geodesy  and  Topography,  1 ;"  Geodesy  and  En- 
gmeermg  Science,  1  Frivat-dozent ;  total,  5, 

In 
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In  tlie  Architectural  Division  there  arc — 

Professors  of  Arcliitecture,  3  ;  Theory  of  Architectural  Porm,  Perspective  and 
Interior  Decoration,  1 ;  Civil  Engineering  Construction,  1 ;  Plastics,  1 ; 
Theory  of  Construction  and  of  Materials  of  Construction,  1;  Preehand 
Drawing  and  Water-colour  Drawing,  1 ;  Agricultural  Architecture  and 
Engineering,  1;  total,  9.  The  last  three  are  extraordinary,  the  former 
ordinary,  professors. 

In  the  Mechanical  Engineering  Divison  there  are  the  following  professors, 


VIZ. : — 


Mechanical  Technology  and  Mechanical  Construction,  1 ;  Ajaplied  Physics,  1 ; 
Theory  of  Engineering  Construction,  1 ;  Machine-construction,  3 ;  Me- 
chanics, 1 ;  Electro-technics,  2  ;  Applied  Thermodynamics,  1 ;  Professor  of 
Mechanical  Construction,  1 ;  total,  11.  The  last  is  an  extraordinary 
professor. 

The  teaching-statf  of  the  Chemical  Division  consists  of  the  following,  viz. : — 

Professors — Mineralogy  and  Geology,  1 ;  Chemical  Technology  with  Metallurgy 
and  Mining,  1 ;  Chemistry  of  Eermentation,  1 ;  Analytical  and  Applied 
Chemistry,  1  ;  Inorganic  Chemistry,  1 ;  Honorary  Professor,  Geology  and 
Palceontology,  1  ;  Privat-dozenten,  General  Chemistry,  2 ;  Electro- 
chemistry, 1 ;  Hygiene,  1  ;  Geology  and  Palaeontology,  1 ;  Mineralogy  and 
Geology,  1 ;  Physical  and  Inorganic  Chemistry,  1 ;  also  one  extraordinary 
professor  from  the  University  Staff;  total,  13, 

In  the  AgriciMural  Division  there  are  : — 

Professors,  Agriculture,  2 ;  Agricultural  Chemistry,  1 ;  Theory  of  Animal 
Nutrition,  etc.,  1 ;  Extraordinary  Professor,  Agriculture,  1 ;  Honorary 
Professor,  Special  Botany,  1 ;  total,  5. 

The  teachers  of  the  General  Division  are  : — 
Gymnasial  Professor,    Erench    Language    and  Literature,    1 ;    Privat-dozent, 

English  Language  and  Literature,  1 ;  Italian  Language  and  Literature,  1 ; 

total,  3. 
Engineering  Division,  Technical,  Plan,  Chart,  and  Cadastral  Drawing,  1;  total,  1. 

The  "  Assistants  "  of  the  General  Division  are  : — 
Physical  Institute,   3 ;    Higher   Mathematics,    1  ;    Descriptive   Geometry,   3 ; 
Technical  Physics,  1;  total,  11. 

In  the  Civil  Engineering  Division  there  are  : — 
Engineering  Science,  3  ;  Geodetical  Institution,  3 ;  total,  6. 

The  "Assistants"  of  the  Architectural  Division  are  : — 
Building  Design,  1 ;  Theory  of  Building  Construction,  1 ;  Theory  of  Architec- 
tural Eorms,  Snadow  Construction,  and  Perspective,  1 ;  Higher  Architec- 
ture, 1 ;  one  occasional  assistant  for  Architectural  Drawing  ;  total,  5. 

In  the  Mechanical  Engineering  Division  there  are  : — 
Laboratory  for  Technical  Mechanics,  1 ;  Mechanical  Construction,  4;  Laboratory 
for  Electro-technics,  3 ;  Theory  of  Engineering  Construction,  1 ;  Sub- 
Assistant  for  Engineering,  1;  Sub-Assistants,  Laboratory  for  Electro- 
technics,  2 ;  Vohmteer  Assistants,  Laboratory  for  Electro-technics,  2 ; 
Assistant  for  Electro-technics,  especially  for  Practice  in  Electro-technical 
Construction,  1 ;  Technical  Mechanics,  1 ;  total,  16. 

In  the  Chemical  Division  there  are  :  — 
Chemical   Laboratory,    5;    Electro-chemical  Laboratory,    1;    Mineralogy   and 
Geology,  1 ;  Laboratory  for  Technical  Chemistry,  1 ;  Laboratory  for  the 
Chemistry  of  Eermentation,  1 ;  Inorganic  Chemistry,  1 ;  total,  10. 

In  the  Agricultural  Division  the  "  Assistants  "  are  :— 
Agricultural  Central  Experimental  Station,  3  ;  Laboratory  for  Chemical  Agri- 
culture, 1 ;  Agricultur3,l  Laboratory  ^nd  Experimental  ^ield,  1 ;  total,  5. 

Outside 
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Outside  the  teaching  staff  of  the  Technical  High  School  the  following  assist 
in  the  course  of  instruction,  viz.  :— 

A  Professor  of  Physiology  and  one  of  Botany  in  the  University ;  a  Professor  of 
Botany,  one  of  Epidemics,  one  in  Comparative  Anatomy,  Emhryology,  and 
the  History  of  the  Development  of  Domestic  Mammals,  all  from  the 
Veterinary  High  School;  a  "Direktionsassessor "'  of  the  State  Railways 
for  Electro-technics ;  an  Agricultural  Engineer  of  the  Hydrotechnical 
Bureau  in  the  Royal  State  Ministerium  for  the  Interior  for  Agricultural 
Amelioration  ;  the  Director  of  the  Royal  Moor  Cultivation  Institution  for 
Moor  Cultivation;  a  Privat-dozent,  "  Observator  "  for  the  International 
Geodesy  Commission  for  Calculation  of  ProlDahilities  and  for  Spherical  and 
Theoretical  Astronomy;  total,  i). 

The  above  gives  a  grand  total  of  108.  If  thorough  teaching  is  of  any  real 
value,  it  is  impossible  to  fail  to  recognise  the  great  disparity  between  such  staffing 
as  the  above,  and  that  with  which  we  are  fnmiliar ;  and  it  is  quite  certain  that  we 
cannot  possibly  reach  the  excellence  of  the  German  system  without  similar 
specialism  and  thoroughness  in  regard  to  the  personnel.  The  liberal  staffing  which 
is  characteristic  of  the  Universities  and  great  technical  high  schools  of  Europe,  may 
be  further  illustrated  by  a  reference  in  the  Report  to  the  professors,  assistants,  Privat- 
dosenten,  of  the  Pederal  Polytechnicum  of  Zurich,  and  their  courses.  \_See  Chapter 
XXXIII,  section  12,  pp.  318-351..] 

"  Is  such  teaching  power  necessary  ?  "  may  be  asked.  The  verdict  of  the  more 
highly  educated  nations  is  unquestionably  in  the  affirmative  ;  and  it  is  believed  that 
the  bettor  the  education  is  the  better  it  pays. 

10.  Equipmeuts  of  Scientific  and  Technical  Laboratories. — Another  feature, 
no  less  striking  than  the  great  teaching  power  of  modern  technical  high  schools,  is 
their  lavish  scientific  and  technical  equipment.  This  is  designed  to  meet  two 
requirements,  viz.  : — (1)  Suitability  for  teaching  purposes  ;  (2)  Utility  in  scientific 
and  professional  investigations. 

It  would  serve  no  useful  purpose  to  give  a  long  technical  account  of  these. 
Prom  the  practical  exercises  in  the  physical  and  electro-technical  laboratories  of  the 
Charlottenburg  Technical  High  School,  one  gets  at  once  some  conception  of  their 
excellence  [Chap.  XXXI,  sec.  If,  15,  pp.  314-7].  The  account  of  the  "laboratory 
and  general  equipment  "  of  the  Munich  Technical  High  School,  will  also  give  an 
idea  of  the  extent  of  modern  equipments  [Chap.  XXXII,  sec.  3,  p.  320].  Reference 
is  further  made  in  the  Report  to  various  other  equipments  [Chap.  XXXIII,  sec.  13, 
p.  355,  Chap.  XXXIV,  sec.  3,  pp.  356-7  ;  sec.  19,  p.  362]. 

In  America,  the  laboratories,  etc.,  arc  often  very  complete,  hence  detailed 
accounts  have  been  given  of  their  equipments — i'or  example,  that  of  the  Massachu- 
sett's  Institute  of  Technology,  Boston ;  of  the  Stevens'  Institute  of  Technoloo-v, 
Hoboken ;  of  the  University  of  California,  Berkeley ;  of  the  Cornell  University^ 
Ithaca ;  of  the  Pennsylvania  University,  Philadelphia. 

Equipments  of  America  Higher  Technical  Schools  and  Universities. 

Massachusetts'  Institute  of  Technology,  Boston,  Chapter  XXXVI.- Oilrchanic  Arts.  ,sec.  32,  p  423  • 

Cliemistiy,  Kidder  laboratories  of  inorganic  and  orsauic  chemistry,  sec.  3;!,  p.  423  ;  Ko"er's  laboratory 
of  Phy.sics,  sec.  34,  page  423  ;  Electrical  Engineerin--  laboratory,  sec.  3.-),  pp  42.3-4 '•  Civil  EiKHneerino- 
and  .Surveying  laboiatorv,  sec.  36,  p.  1-24;  Hydraulic  laboratory,  sec.  37,  p.  i24;'  Stea>n  laboratory" 
sec.  3S,  p.  42:j  ;  the  five  John  Cummmgs  laboratories  of  Miniii-  Engineering  and  Metallur-y  hcc' 
39,  p.  42o  ;  Biological  laboratories,  ,sec.  40,  p.  420  ;  :Mineralogical  laboratory,  c^tc,  sec.  41,  p.  4'2G. 

Steven's  Institute  of  Technology,  Hoboken,  Chapter  XXXVII.— Lab:. ratory  equipments    sec    7 
pp.  431-2.  '        ^    '  '    '     •      > 

University  of  California  Berkeley    San  Francisco,   Chapter  XXXVIII.-Details  of  various  labora- 
tones,  sees.  10  and  11,  pp.  442-3. 

Cornell 


pp. 
Pennsylvania  University,  Philadelphia,  Chapter  XXXVIII.-Equipment  of  laboratories,  .ec.  54,  p.  462. 


During 
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During  tlie  time  the  Commissioners  were  travelling,  large  additions  to 
technological  and  scientific  laboratories  were  being  made,  not  only  in  Continental 
Europe,  but  also  m  the  United  Kingdom  and  in  America.  Many  large  manufacturing 
firms  present  the  various  laboratories  with  material,  often  of  considerable  value,  or 
send  new  apparatus  for  testing  or  general  experiment  to  the  high  schools. 

Although,  to  the  casual  visitor,  the  Sydney  University  might  seem  to  be  well 
equipped  for  scientific  and  professional  teaching  and  investigation,  in  reality  it  is 
not  so,_  if  average  European  standards  of  comparison  be  adopted.  If  the  scientific 
work  is  _  to  have  vitality,  a  considerable  and  increasing  amount  of  money  must 
necessarily  be  made  available  for  professional  and  purely  scientific  research.  The 
progress  of  the  higher  branches  of  education,  and  also  of  the  industries  that  really 
depend  thereupon — that  is,  that  depend  upon  the  extensions  of  human  knowledge- 
necessitate  large  expenditures  for  e(iuipments  and  maintenance.  The  next  section 
or  two  will  refer  to  German  progress  in  this  respect. 

11.  Expenditures  onSigher  Technical  Education. — The  rapidly-growing  power 
of  Germany  is,  as  previously  stated,  clearly  attributable,  not  remotely  but  directly,  to 
her  magnificent  educational  system.  Her  outlay  for  ecery  branch  of  education  is 
large ;  that  for  universities,  higher  technical  schools,  and  for  higher  education 
generally,  is  very  lavish  and  occasionally  colossal.  For  example,  the  outlay  for  the 
main  buildings  of  the  technical  high  schools  at  Berlin,  Hanover,  and  Aachen,  at  the 
time  they  were  constituted  high  schools,  was  as  follows,  viz. : — ■ 

Berlin,  £485,000 ;   Hanover,  £79,000 ;  Aachen,  £137,500. 

The  new  buildings  (1902-3)  at  Dresden  cost  £250,000  ;  the  cost  of  erection 
of  the  Danzig  school  will  be  £200,000 ;  the  new  buildings  at  Darmstadt  (1896)  cost 
£150,425 ;  in  1903  the  extensions  thereto  amounted  to  £42,847,  and  now  (1904) 
there  are  further  extensions  representing  £92,799— a  total  of  £286,071  for  Darmstadt 
alone. 

The  building  site  for  the  Breslau  school  was  given  by  the  municipal 
authorities  there  ;  the  Prussian  Diet  gave  £12,500  ;  the  Society  of  Metallurgists  of 
Silesia,  £25,000 ;  private  individuals,  £11,500 ;  in  all,  £49,000,  not  including  the 
value  of  the  site.  At  Karlsruhe,  during  the  past  six  years,  the  extra  expenditure 
for  apparatus,  new  buildings,  etc.,  amounts  to  £128,681.  At  Stuttgart  the 
"extraordinary  expenditure"-^  for  the  Electro-technical  Institute  and  Chemical 
Laboratory  was  £37,500  in  1895  ;  Engineering  Laboratory,  £25,000  in  1899  ;  new 
wing  to  main  building  in  1902,  £26,000;  in  all  no  less  than  £88,5U0.  The  revenues, 
state  aid,  and  ordinary  total  expenditure  for  1902'  for  six  non-Prussian  technical 
high  schools  is  as  follows  : — 


Kevemie.           \          State  Aid. 

1 

Total,  Ordinary 
Expenditure. 

Brunswick 

Darmstadt ... 
Dresden 
Karlsruhe  ... 

Munich       

Stuttgart 

£ 

2,250 
18,966 

2,977 
10,906 
18,000 

7,051 

£ 

11,401 
9,941 
29,436 
22,000 
26,000 
19,391 

£ 

13,651 

28,907 
32,413 
32,906 
44,000 
26,442 

Totals £ 

60,150 

118,169 

178,319 

It  is  to  be  borne  in  mind  that  this  is  for  the  technical  high  schools  only,  and 
does  not  include  Universities,  nor  secondary  nor  lower  technical  schools. 

12. 


1  "Extraordinary  expenditure"  covers  buildings  and  their  eq;uipment,  not  ordinary  expenditure  for  teaching, 
expenses  of  research,  &c. 

*  The  figures  for  Stuttgart  are  for  1901. 
3 — -M 
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12.  Does  Higher  Technical  JEducation  Fay  f— "  Can  such  expenditures  as 
the  above  he  economically  justified  ?  "  may  well  he  asked.  The  steady  and  powerful 
advance  of  Germany,  commercially  and  industrially,  is  the  answer  to  this.  As  an 
illustration,  the  effect  of  chemistry  may  be  mentioned. 

An  idea  of  the  values  created  by  chemical  science  can  be  obtained  from  the 
following  approximate  estimate  of  the  German  dye  industry  alone,  which,  despite 
the  decline  of  price  to  less  than  one-half  in  twelve  years,  is  represented  by  the 
following  figures,  viz. : — 


Estimated  Value  of  Chemical  Dye  Industry,  Germany. 


Year  .. 


Estimated  value 


1874. 


1878. 


1882. 


1890. 


1,200,000 


£ 
2,000,000 


£ 
2,500,000 


£ 
3,250,000 


1898. 


£ 
6,000,000 


The  four  leading  dye-works  paid  between  1895  and  1899  between  12^  and  28 
per  cent,  dividends. 

Chemical  science  has  shewn  its  immense  value  in  agriculture  in  even  a  more 
conspicuous  way.  The  minerals  containing  suitable  salts  are  mined.  Prussia,  for 
example,  began  to  mine  for  potassium  salts  in  1860.  The  total  production  for 
Prussia  and  Anhalt  up  to  1890  was  £11,500,000,  the  value  for  that  year  being  no 
less  than  £831,457-     In  1898  this  had  risen  to  £1,485,715. 

The  enormous  development  of  the  beet-sugar  industry  through  the  direct 
assistance  of  chemistry  to  agriculture,  and  through  the  improvement  of  the  yield 
from  the  beet,  is  illustrated  in  the  following  figures  : — 

Yield  of  Beet  Sugar,  Germany. 


Year 


1836- 
1840. 


1841- 
1845. 


1846- 
1850. 


1851- 
1855. 


1856- 
1860. 


1861- 
1865. 


1866- 
1870. 


1871- 
1875. 


1876- 
1880. 


1881- 
1885. 


1886- 
1890. 


1895. 


1899. 


Beet  treated  in  1,000  tons 

Percentage  of  sugar  ob- 
tained. 
'So.  of  works 


154 

203 

495 

5-72 

6-49 

7'22 

147 

100 

142 

995 

1,569 

1,984 

2,540 

3,176 

4,679 

8,282 

8,722 

11,018 

774 

8-17 

7'98 

8-30 

8-53 

8-93 

10-05 

12-73 

12-13 

227 

218 

262 

297 

327 

328 

377 

397 

401 

12,811 
13'00 

400 


Germany  exported  about  £11,000,000  of  beet-sugar  annually  between  1890 
and  1898. 

The  production  oi  superphosphate  of  lime  in  Germany  will  also  shew  how 
chemistry  is  aiding  agriculture. 


Year 


Tons  produced     ... 


Production  of  Superphosphate  in  Germany. 


1867.  1872. 


1883. 


1899. 


1,000 


7,600      400,000 


750,000,  for  wliicli  400,000  tons  of  sulphuric 
acid  were  required. 


The 
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The  ground  slag  of  the  Thomas-Gilchrist  steel  process  is  used  for  manuring 
purposes.     The  production  is  as  follows  : — 


Ground  Slag  as  Manure. 


Year            

1886. 

1887. 

1890. 

1899, 

Tons  produced      

2.5,000 

50,000 

r  00,000 

900,000.     Of  this,  100,000  tons  were 
exported;  value,  £180,000. 

Germany  uses  annually  over  2,000,000  tons  of  artificial  manures,  valued  at 
about  £5,000,000. 

It  may  be  mentioned  that  German  chemical  works  pay  from  about  5  to  28 
per  cent ;  a  very  large  number  pay  over  12  per  cent. 

The  results  must  be  taken  merely  as  significant  illustrations.  That  the 
agricultural  benefit  is  enormous  can  readily  be  supported  by  local  results,^  and  this 
is,  of  course,  due  to  scientific  and  technical  progress. 

The  recent  astonishing  progress  of  electrical  and  industrial  works,  the 
expensive  failures  which  have  been  met  with  in  electrical  engineering,  for  example, 
through  scientific  and  technical  ignorance,  have  sufficiently  demonstrated  the 
fact,  not  only  that  higher  technical  education  pays,  but  also  that  it  is  absolutely 
essential. 


13.  Conditions  under  which  the  higher  technical  teaching  staff  loorks  in  other 
countries. — The  teachers  in  the  highest  grade  of  technical  instruction,  and  in 
universities,  ought  to  be  men  in  the  first  rank  of  intellectual,  technical,  and 
professional  attainment — in  fact,  the  efficiency  of  the  whole  scheme  of  higher 
technical  education  depends  upon  this.  Second-rate  men  ought,  therefore,  not  to  be 
employed  in  technical  high  schools  and  universities  ;  the  subtle  personal  influence  of 
very  able  men  is  essential  to  the  higher  forms  of  progress.  Hence  the  conditions  of 
the  teaching  staff  mast  attract  the  ablest  men — not  repel  them. 

It  was  publicly  deplored  in  England  that  commercial,  not  academic,  pursuits 
attracted  the  best  men,  because  academic  conditions  were  not  satisfactory.^ 

The  method  by  which  able  men  are  secured  for  higher  technical  teaching  in 
Europe  and  America  is  to  permit  them  to  hold  several  professorships  or  lecturerships, 
for  which  they  are  competent,  or  to  hold  their  academic  positions  in  connection  with 
a  general  or  sometimes  only  with  a  consulting  practice  or  otlier  occupation.  Such 
a  method  is  necessary,  not  only  to  secure  sufficient  emoluments  to  retain  the  services 
of  capable  men,  but  also  to  maintain  eflaeiency.  A  technological  expert  or_  a 
professor  in  architecture,  or  in  engineering,  for  example,  who  was  solely  academic, 
would  lose  practical  touch  Avith  the  developments  of  technology  of  architecture  or 
of  engineering.  Eor  the  maintenance  of  technical  efficiency  it  is  requisite,  in  the 
maiorlty  of  cases,  to  keep  direct  touch  with  professional  practice. 

There 


1  The  following  experiments  by  Mr.    Henry  Lord,  Lecturer  in  charge  of  the  Department  of   Agriculture  in  the 
Technical  College,  shew  the  value  of  manuring.     In  every  case  manure  was  used  at  the  rate  of  £1  16s.  per  acre  :— 


Kind  of  Potato. 


Early  Victor    

Blue-eyed  Russett    

•>  

Early  Victor  j,  +  Bushman  J 
Manhattan   


Yield  without 
Manure  per  acre. 


tons  cwt.  qrs, 
5       2       2 

4  19       1 

5  17  2 
5  1.3  2 
5     16      .3 


Yield  with  Manure 
per  acre. 


tons  cwt.  qrs. 

10  16  .3 

12  1  0 
16  19  1 

13  15  1 

11  1  2 


The  average  yield  in  New  South  Wales  is  under  3  tons  per  acre.     Mr.  Lord  was  educated  in  France. 

^Menof  the  highest  ability  hesitate  to  enter  upon  an  academic  career  because  of  its  limited  outlook  financially. 
Sir  William  Ramsav  F  R  S  recently  drew  attention  to  the  fact  that  the-  real  academic  emoluments  of  some  of  the  more 
d  ttaHU  sTed  G^rmln  profes  ors  amounted  to  £5,000  to  £7,000  per  annum,  notwithstanding  the  .mpress.oa  that  they  are 
noorlTmid  InqTiiry  made  by  the  Commissioner  as  to  what  salary  would  be  required  by  a  good  tec  mological  and 
educational  expert,  revealed  the  fact  that  a  salary  of  ^4,000  per  annum  was  rnadequaie. 
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There  is  still  another  aspect  of  the  matter  which  demands  attention.  If 
teachers  in  higher  technical  schools  are  men  of  the  proper  calibre,  their  services  as 
experts  ought  to  be  available  to  the  public  in  the  usual  way — that  is  to  say,  ought  to 
be  obtainable  for  a  consideration.  That  view  is  clearly  recognised  and  acted  upon 
throughout  Europe  and  America. 

Only  by  ensuring  satisfactory  conditions  for  the  service  of  higher  technical 
instructors  can  an  able  teaching  staff  be  secured,  for  high  efficiency  means  long 
years  of  ardent  pursuit  of  one's  specialty,  and  the  accumulated  stores  of  knowledge 
of  the  expert  ought  to  be  exploited,  not  only  by  his  students,  but  also  by  the  world 
at  larije. 


'»^ 


14.  General  Remarks. — In  reviewing  higher  technical  education  in  this 
State,  as  a  whole,  it  must  be  obvious  that  it  can  only  advance  to  its  normal  place 
after  the  whole  plane  of  public  education  has  been  raised  to  the  European  level. 

Individual  excellencies  in  part  of  our  equipments,  or  in  certain  members  of 
the  various  professorial  bodies,  will  not  compensate  for  absence  of  that  thorough 
organisation  through  which  such  magnificent  education  excellence  is  attained  in 
Europe. 

Dr.  Carl  Peters  says,  referring  to  our  educational  system  : — 

What  is  wmiting  is  plan  and  method,  swh  as  exist  in  our  educational  establishments .  Wherever  a 
German  student  may  follow  his  avocation,  he  will  reach  practically  the  same  level  of  general  knowledge 
and  special  acquirements,  simply  because  the  State  prescribes  a  uniform  standard  of  examinations  for  all 
Universities.  In  Great  Britain  everything  varies  individually  and  locally.  Practical  cheroistry  and 
higher  technics  have  more  and  more  passed  under  German  guidance.  Men  of  intelligence  have  noticed 
this  for  a  long  time,  and  acknowledged  the  reason  of  such  retrocession,  and  the  desire  to  follow  German 
methods  inereascs  daily  in  the  matter  of  education  no  less  than  in  the  army.i 

Erom  personal  observation,  and  protracted  study,  extending  now  over  more 
than  a  decade,  I  am  convinced  that  this  verdict  is  substantially  just,  and  hence  the 
matter  deserves  our  most  serious  attention,  so  that  our  system  of  higher  technical 
education  may  be  advanced. 


1  England  and  the  English,  pp.  267-8. 
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XX. 

GENERAL  REVIEW  OF  HIGHER  TECHNICAL  EDUCATION 

IN  GERMANY. 

[G.  H.  KNIBBS.] 

1.  Explanatoo'.  ^  ^_  ,      ,      ^  ^  8.  Equipments  of  the  Mining  Schools  of  Germany. 

2.  Techmcal  High  Schools  of  Germany.  0.  Tlie  Curricula  of  the  Higher  Mining  Schools. 

3.  Administrative  Organisation  of  the  German  Tech-  10.  Significance  of  Higher  Instruction  in  Mining  for 

meal  High  Schools.  Germany. 

4.  Teaching  Staff  of  German  Technical  High  Schools.  1 1 .  Special  Features  in  the  German  Curricula. 

5.  Attendance  of  Foreigh  Students  in  German  Tech-  12.  Other  Forms  of  Higher  Technical  Education  in 

meal  High  Schools.  Germany. 

^-  ^!L^.  "departments"   of   the   Gorman  Technical  13.  Conclusions  regarding  (icrman  Higher  Technical 

High  Schools.  Education. 

7.  Higher  Mining  Instruction  in  Germany. 

_  1.  Explanatory.— It  is  quite  impossible  to  give  any  adequate  idea  of  hi^lier 
technical  education,  as  it  is  organised  in  various  countries  throughout  the  world, 
in  the  compass  of  this  brief  summary.  To  get  even  a  general  idea  of  any 
value,  reference  must  be  made  to  the  passages,  already  referred  to,  in  the  body  of 
the  Report.  All  that  is  here  proposed  is  to  focus  attention  on  a  few  features,  and 
to  contrast  the  thoroughness  of  the  methods  of  some  countries  with  the  superficiality 
of  others,  and  to  do  this  it  will  be  necessary  to  present  an  outline  of  the  magnificent 
system  of  technical  education  in  Germany. 

2.  Technical  Sigh  Schools  of  Germany. — At  the  head  of  the  scheme  of 
technical  education  in  Germany  stand  the  Technical  Universities,  which  are 
variously  known  by  the  names  "  Technische  Uochschide"  ;  ''  Folytechnikum"  ; 
"  Folytechnische  Schtile";  the  latter  two  being  the  earlier  designation  of  the  schools. 
Notwithstanding  similarity  of  name,  the  grade  of  instruction  in  these  is  not  to  be 
confounded^  wath  that  in  the  Polytechnics  of  London,  which  are  a  much  lower  type 
of  school. 

Owing  to  the  excellent  secondary  school  preparation  Avhicli  is  demanded,  as  a 
condition  of  entrance,  the  work  is  commenced  on  the  plane  of  German  university 
work,  and  consequently  is  not  only  far  more  advanced  than  the  work  in  the  London 
Polytechnic,  but  is  also  more  advanced  and  more  thorough  than  that  to  be  found 
even  in  the  universities  of  the  United  Kingdom,  a  point  which  will  be  reverted  to 
later  on.  It  may  be  said,  without  reservation,  that  it  is  not  possible  to  attain  to  the 
educational  excellence  of  these  institutions  without  undergoing  a  very  far-reaching 
educational  reform,"  for  they  are  the  j)innacles  of  an  education  system,  the  organi- 
sation and  thoroughness  of  which  is  almost  ideal,  however  much  elementary  features 
in  the  system  may  require  modification.  Thorough  preparation  is  not  possible 
without  such  organisation,  for  in  the  scheme — if  scheme  it  can  be  called — of  the 
United  Kingdom,  and  of  this  State,  the  fitness  of  the  student  has  to  be  ascertained 
by  special  entrance  examinations,  which  are  necessarily  limited  in  range,  and  for 
which  a  great  deal  of  cramming  has  to  be  done. 

Moreover,  not  only  has  the  German  student  been  better  taught,  he  is 
educationally  far  more  matured  than  the  English  or  New  South  Wales  student; 
and  as  pointed  out,  in  Division  XIX  of  this  Summary,  he  is  allowed  some  responsi- 
bility of  choice  as  regards  attendance  on  the  courses  of  instruction.^  The 

'  Very  erroneous  ideas  prevail  here  in  regard  to  these  ;  the  impression  existed  in  the  Department  of  Public  Instruc- 
tion that  the  technical  colleges  of  this  State  were  institutions  of  an  analogous  character,  and  the  Commissioners  were  so 
informed  before  leaving  the  State.  But  organised  courses  of  the  Technical  College  are  not  anything  like  equal  even  to  the 
■courses  in  the  Technihums,  let  alone  those  of  ihe  technical  high  schools. 

2  Dr.  F.  Rose,  His  Majesty's  Consul  at  Stuttgart,  deplores  the  fact  that  our  countrymen  lose  their  "  opportunity  of 
gaining  an  insight  into  an  almost  perfect  systtm,  ofhi'jher  technical  >n>il ruction." 

'  The  only  conspicuous  defect  in  his  piollminary  training  is  probably  the  absence  of  manual  training.  But  neither 
in  ±he  Un.i.tj3d  Kingdojjj  nor  here  js  this  better  attended  to^ 
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The  large  number  of  teclmical  higli  schools  in  Germany  is  worthy  of  remark, 
they  are  of  course  exclusive  of  the  Universities  on  the  one  hand,  and  a  great  number 
of  secondary  and  lower  technical  schools  on  the  other.  Most  of  the  schools  were 
originally  trade  or  technical  schools,  they  then  became  polytechnics,  and  finally 
technical  high  schools,  i.e.  Universities  for  technical  education.  The  following  is  a 
list  :— 

Technical  High  Schools  of  Germany. 


Locality. 


Founded. 


Became 
Polytechnic. 


Became 

Technical 

High  School. 


Locality. 


Founded. 


Became 
Polytechnic. 


Became 

Technical 

High  School. 


Aachen  . . . 
Berlin  1  ... 
Braunschweig 
Breslau  . . . 
Danzig  . . . 
Darmstadt 


1870 

1880 

1821 

1879 

1882 

1853 

1862 


1878 
1906  2 
1903 

1836 

1869 

1883 

Dresden 
Hannover 

Karlsruhe 

Miinclien 

Stuttgart 


1836 
1831 


1827 
1829 


1871 
1847 
1825 
1864 
1840 


1890 
1880 
1867 
1877 
1870 


At  the  time  of  their  foundation  these  schools  Avere  intended  for  the  study  of 
architecture,  engineering,  and  mechanical  technology  :  they  were  "  practical "  and 
paid  attention  to  the  merely  empirical  aspects  of  the  subjects.  As  education 
progressed,  however,  the  empirical  gave  place  to  the  rational  aspect ;  higher 
mathematics,  drawing  and  designing,  the  theory  of  the  subjects,  entered  into  the 
curricula.  As  time  went  on,  the  place  assigned  to  the  higher  elements  commanded 
more  and  more  prominence,  and  completely-equipped  divisions  were  created  for 
chemistry  and  chemical  technology ;  physics  and  its  applications  in  electricity,  etc., 
various  branches  of  engineering,  naval  architecture,  surveying,  forestry,  and  similar 
subjects,  together  with  such  general  stibjects  as  languages,  political  economy, 
etc.,  etc. 

These  are  not  the  sole  sources  of  technical  knowledge  in  Germany.  In  the 
Universities  of  Jena  and  Marburg,  chemistry  was  taught  as  far  back  as  the  early 
part  of  the  17th  century,  Gottingen  University  A^as  the  first  to  offer  lectures  on 
technical  chemistry  ;  the  Universities  of  Jena,  Erfurt,  Berlin,  Tubingen,  Heidelberg, 
and  Breslau  offered  courses  both  in  pure  and  applied  chemistry  from  a  verv  early 
date.  Although  chemistry  still  flourishes  at  the  universities,  the  instruction  in 
chemical  technology  is  usually  far  more  thorough  and  advanced  in  the  technical 
high  schools. 


3.  Administrative  Organisation  of  the  German  Technical  High  School. — Since 
the  reorganisation  under  their  present  title,  the  Techische  Bochschu'len,  are  essentially 
Technical  Universities,  with  the  powers  of  self-government  Ity  the  professorial  staff, 
subject  only  to  a  liberal  control  by  the  Ministry  of  Education  [Minister ium  der 
Oeistlichen,  TJnterrichts  und  Jfediz/nal  Angelegenheiten'].  Each  school  is  divided 
into  departments  [Abteiluugen]  corresponding  in  number  and  designation  with  the 
branches  of  applied  science,  or  technology,  represented  therein.  By  this  arrano-ement, 
which  is  perfect  from  the  standpoint  of  organisation,  both  in  respect  of  efficiency 
and  economy,  each  department  had  certain  special  elements  complete  in  themselves ; 
Maiile  each  stands  in  relation  to  every  other  department,  mutually  assisting  and 
supplementing  its  work.  "  ^ 

This  organisation  is  obviously  much  more  advantageous  than  the  development 
of  monotechnical  schools.  In  this  respect  the  organisation  is  identical  with  the 
scheme  of  the  various  universities  of  the  world,  but  it  is  incomparablv  more 
efficient,  because  the  sciences  are  technologically  orientated,  and  the  educational 
effort  IS  specialised  after  an  excellent  general  education  as  a  preparation 

The  head  of  the  technical  high  school  is  a  Chancellor,  or,  rather,  a  Rector 
{rector  magwficus  m  the  Prussian  schools).     In  some  instances  there  is  also  a  Vice 
Chancellor,  or  Pro-rector.    The  departments  are  governed  by  Councils,^  consisting  of 
tlie  fully  qualified  professors  {ordenthche  Professoren),  who  are  presided  over  by  a 
Dean,  or  rresident,  elected  by  them.  mj 


'  Charlcttenburg,  a  suburb  of  Berlin. 

'^  Not  yet  completed. 

'  Somewhat  similar  to,  but  Ijy  no  means  identic.il  with,  thr 


"  fbipulties  "  in  the  University  of  this  State. 
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The_  Senate  consists  of  the   Hector,  Pro-rectoi-  (if  there  be  one),  cleans,  or 
representative  hoads  o    departments,  and  sometimes  nominated  professors,  either 
tuily-qualitied      or  otherwise.      As  the  constitution  of  the  Senate  is  not  always 
Identical,  examples  are  given. 

In  Berlin  the^  Senate  consists  of  the  presiding  officers  of  the  Councils  of  each 
department.  The  Hector  is  elected  by  all  "  fully- qualified  "  professors  and  holds 
ottice  tor  one  year,  but  at  Aachen  and  Hannover  for  three  years.  At  Stuttgart  he 
holds  office  for  one  or  two  years  ;  at  Karlsruhe  one  year.  The  election  has  to  be 
ratified  m  the  following  ways  :— By  the  King  of  Prussia  for  Berlin  ;  by  the  Prussian 
Minister  tor  Education  for  Aachen  and  Hannover ;  by  the  Grand  Duke  of  Baden 
tor  Karlsruhe ;    by  the  King  of  Wiirttemberg  for  Stuttgart,  etc. 

_  The  Senate  and  its  variations  are  several.  At  Karlsruhe  there  is  a  Senate 
consisting  of  the  Rector,  Pro-rector,  presiding  heads  of  departments,  and  a  professor 
nominated  by  the  "  Upper  Council,"  the  latter  consisting  of  all  '-fully-qualified" 
professors,  and  "  extraordinary  "  professors,  nominated  by  the  Ministry  of  Justice 
and  Education.  At  Darmstadt  the  Upper  Senate  consists  of  the  Rector,  Pro-rector 
and  the  presiding  heads  of  departments,  and  the  Lower  Senate  of  all  "  fully- 
qualified"  professors.  In  Stuttgart  a  body  similarly  constituted  to  the  Upper 
Senate  of  Darmstadt  is  known  as  the  Senatorial  Council.  At  Karlsruhe  one 
professor  nominated  by  the  "  Upper  Council  "  has  a  seat  on  the  Senate,  while  the 
"Upper  Council"  consists  of  all  "  fully- qualified "  professors  and  such  other 
professors. 

There  are  usually  advisory  committees  to  deal  with  building,  economic,  and 
legal  questions  ;  a  secretarial  office,  and  treasury. 

4.  Teaching  Staff  of  German  Technical  Sigh  Schools. — The  various  grades 
of  teachers  are  as  follow,  viz.  : — 

(1)  "  EuUy- qualified  "  or  ordinary  professors  {o7'dentliche professoren)  in  Prussia 
are  of  4th  rank  among  State  officials  ;  in  "Wiirtemberg,  of  6th  rank  ;  they 
are  appointed  for  life. 

(2)  Extraordinary  professors  (ausserordentliche  frofessoren)  are  in  rank  as  State 

officials  one  place  lower  than  the  former  ;  can  be  dismissed  comparatively 
at  short  notice,  but  frequently  become  "  ordinary  professors." 

(3)  Lecturers  (Dozenten)  are  paid  by  the  State,  usually  according  to  the  number 
of  lectures  given;  they  are  often  engaged  at  other  institutions,  and 
frequently  become  professors.  The  title  "professor"  is  sometimes  con- 
ferred upon  them. 

(4)  Private  lecturers  (Privatdozenten)  are  lecturers  who  are  permitted  by  the 
academic  authorities  to  give  lectures ;  they  receive  the  greater  portion  of 
the  lecture  fees ;  may  have  the  title  "  professor  "  conferred  upon  them,  and 
frequently  become  extraordinary  or  ordinary  professors.^ 

(5)  Assistants  {Assistenten)  are  often  engaged  by  the  professors,  but  they  may 
be  permanent  (stdndige). 

Besides  these  there  are  : — 

(6)  Honorary  professors  {Honorarprofessoren),  and 

(7)  Instructors  {Lehrer). 

The  statutory  salaries  are  small,  being  usually  less  than  £1:00  per  annum,  but 
the  actual  emoluments  may  amount  to  more  than  ten  times  this  amount,  in  fact  may 
reach  from  £4,000  to  £7,000  per  annum  for  men  of  special  eminence. 

Pensions  are  granted  to  all  definitely  engaged  Frofessoreii  and  Dozenten, 
the  amounts  varying,  however,  in  different  German  States,  being,  as  a  rule,  more 
favourable  where  the  salary  is  lower.^  An 


'  This  19  not  quite  analogous  to  the  Deans  of  the  various  Facultief,  for  many  departments  are  included  within  a  faculty 
^  The  teaching  power  of  a  university  or  technical  high  school  can  be  greatly  reinforced  by  following  the  example  of 
Germany  in  this  respect. 

^  In  Wurtbemberg  the  pension  is  as  follows  :  — 

After  service  of  10  years,  40  per  cent,  of  last  salary  drawn. 
20      „        60        „ 
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An  ordinary  professorship  is  rarely  attained  before  45  years  of  age,  and  the 
limits  range  between  44  and  56  as  a  rule.  It  may  be  mentioned,  en  passant,  that 
the  authorities  of  the  Sydney  University  hesitate  to  appoint  candidates  of  over  40 
years  of  age  to  the  professorial  staff  !^ 

It  is  obvious  that  the  experience  and  training  obtained  in  the  period  during 
Avhich  the  lower  office  of  Bozent  is  held,  is  invaluable  for  the  more  responsible  post 
of  "  ordentlicher  Professor,'"  and  that  with  the  opportunities  afforded  for  forming  a 
judgment  of  any  candidate's  capabilities,  the  selection  for  such  posts  has  greater 
probability  of  being  well-made. 

There  are  on  the  average  aboiit  ten  or  twelve  students  to  one  member  of  the 
teachiag  staff.  For  the  winter  semester,  1901-2,  there  were  the  following  students 
in  the  German  universities  and  technical  high  schools,  excluding  those  in  agricul- 
tural, forestry,  veterinary,  and  mining  high  schools  : — 

Students  receivino^  hig-her  form  of  Education  in  Germany,  1901-2. 


Fully  qualified. 

Others. 

Total. 

Universities 
Technical  High  Schools 

35,533 

12,554 

9,336 
2,421 

44,919 
14,975 

Totals          

48,137 

11,757 

59,894 

The  numbers  now  are  much  larger,  but  even  at  the  rate  quoted  we  should  have 
about  1,500  students  in  our  university  alone,  since  it  combines  not  only  university 
work,  but  also  higher  technical  instruction." 


5.  Attendance  of  Foreign  Students  in  German  Higher  Technical  Schools. — 
The  total  attendance  of  students  in  German  higher  schools  of  a  technical  character 
for  1902,  was  as  follows,  viz. : — 

Attendances  in  German  High  Schools,  1902. 


Type  of  High  School. 

No.  of  Schools. 

Students. 

Foreigners. 

Universit}'    ... 
Technical 
"\"eterinary    ... 
Agricultural... 
Commercial  ... 
Forest  r}^ 
Miniii.n' 

22 
9 
5 
4 
3 
5 
3 

43,899 

14,986" 

1,414 

1,244 

1,137 

244 

850 

•19,875 

2,917 

2,489 " 

45 

156 

195 

39 

.304^ 

.  .3,228 

Totals          

51 

6.3,774 

6,145 

Hence  foreigners  number  16i  per  cent,  of  the  higher  technical  students,  and  about 
9f  per  cen  of  the  otal  mcludmg  the  University.  It  has  been  estimated  that  each 
high  school  student  costs  the  German  States  about  £12  per  annum.     This  makes  the 

cost 


'The  German  scheme  of   securing  eORciency  in   the    t)rofpi«<inriil   ot.,«-  ;„    -  ■,-,■,.,         .  ,    , 

UQiversity  of  Sydney.     The  selection  byl  committee  in  England  o    persons  for  ,'°°rP^''f  ^y  \«tter  than  that  of  the 
satisfactory  method.     The  matter  will  be  referred  to  later.  i'^-rsons  lor  a  life  professorship,  is  by  no  means  a 

*  The  work  done  in  the  Technical  College  and  Hawkesburv  AcrvlpnU,,..  i  n  u         •         .  ,  .  , 
secondary  only,  and  therefore  should  not  be  taken  into  account.       '^S'^"^"""'^'"  Lollege  is  not  higl  er  technical,  but  lower 
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+hfn*°^Sf  QR^^  'i  ^^^f^^'^S  foreigners  for  the  technical  high  schools  alone  no  less 
t^ian  £29  868.      Probably  £60,000  would  be  about  the  total.      The  percentage  of 

Slf  H  ^'^  ^l-^^'y  ^'^^'  ^^  ^^^^^^^  ^«iT  large/  due  in  the  latter  case  to  the 
tact  tHat  the  conditions  of  student  life  in  Germany  are  incomparably  better  than 
they  are  m  Rnssia.^  i-         j 

There  has  been  some  comment  in  Germany  as  to  the  number  of  forei"-n 
students  and  some  urging  of  restriction,  but  the  powerful  party  is  averse  to 
hindering  the  advance  of  knowledge  from  national  considerations,  and  adopts  the 
motto  Germama  docet,"  being  quite  prepared  to  bear  part  of  the  cost  of  educating 
toreigners,  an  attitude  which  has  officially  been  favourably  commented  upon.^ 

6.  The  Departments  in  German  Technical  High  Schools.— The  following  state- 
ment gives,  m  a  tabular  form,  the  different  completely  organised  branches 
(Abteilungen)  of  technical  instruction  to  be  found  in  the  various  German  Technical 
Universities,  as  well  as  the  duration  of  the  full  courses  in  each  :— 

Fally  Organised  Coarses  in  the  Technical  High  Schools,  Garmany. 


Agriculture   ... 
Agricultural  Engineering     . . 
Architecture ... 
Civil  Engineerinjr     ... 
Surveying  Engineering 
Surveying 

Higher  Surveying     ... 
Geodotical  Engineering 
Mechanical  Engineering 
Textile  Mechanical  Engineer 
Electrical  Engineering 
Electro-chemistry 
Electro- technical  Science 
Mining  Engineering... 
Metallurgy     ... 
Chemistry  and  Metallurgy  . . 
Chemical-technical  Science  . . 
Chemistry 
Pharmacy 

N^aval  Engineering   ... 
,,      Architecture  ... 
Hydraulic  Engineering 
Forestry 

Commercial  Science  ... 
Mathematics ... 
General  Science  and  Art 
General  Science  subjects 


3-4 
3-4 


m 


bn 

<a 

^ 

^ 

d 

^ 

u 

W 

w 

4 
3 
3i 


H 


si 


4 
lA 


4 
4-4  A 


JS 

c 

3 

<u 

"5 

td 

S 

3 

4 

4 

4 

4 

4 

... 

4  4 

4   I 


3i- 
4^ 


4  i 


4 
lA 


3A 


3 

lA 


Looking  through  the  above  table  it  will  be  evident,  firstly,  that  there  is  by  no 
means  any  attempt  at  moulding  the  technical  high  schools  on  the  one  model ; 
secondly,  that  there  are  a  great  variety  of  fully-developed  courses. 

The  pharmacy  course  of  1^  years,  and  the  courses  in  elementary  surveying 
and  engineering  surveying,  1  and  2  years  respectively,  are  the  only  short  courses  in 
professorial  subjects. 

The  other  courses  are  of  3  to  4  years'  duration.  7. 


'  The  total  fully  qualified  studenta  for  1902  is  as  follows,  viz.,  Berlin  12  per  cent.  ;  Braunschweig,  15  per  cent.  : 
Darmstadt,  25  per  cent.  ;  Hannover,  10  per  cent.  Out  of  a  total  for  four  schools  of  892  foreign  students,  Russia  claimed 
347  students,  the  United  Kingdom  only  16  ! 

'  Austro-Hungary  has  7  technical  high  schools  with,  say,  5,300  students,  and  an  attendance  of  28  foreign  students. 
On  the  other  hand  Germany  has  9  technical  liigh  schools  with  nearly  2,500  foreign  students.     The  inference  is  obvious. 

'  Dr.  F.  Rose,  British  Consul  at  Stuttgart,  points  out  that,  excepting  in  cases  of  overcrowding,  no  "difference  is 
made  between  German  and  foreign  students,  either  on  the  part  of  the  academical  authorities  or  of  the  professorial  staft',  u 
fuct  which,"  he  says,  "redounds  most  highly  to  the  credit  of  the  German  educational  authorities."  See  Dipl.  and  Cous. 
Kept.  No.  591  Misc.  Ser.,  May,  1903,  p.  57. 

«  The  Technical  High  Schools  of  Breslau  and  Danzig  are  in  course  of  construction. 
Z-—X 
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7.  nigher  Mining  Instruction  in,  Oermany. — In  the  preceding  list  of 
Technical  High  Schools  it  may  be  noticed  that  Aachen  is  the  only  place  where 
instruction  in  mining  engineering  is  given  ;  metallm'gy  is  included  in  the  courses  at 
Aachen  and  Stuttgart ;  and  chemistry  and  metallurgy  in  those  at  Berlin.  But  besides 
these,  there  are  special  Mining  Schools,  the  leading  ones  being  the  following,  viz.  :— 

Schools  for  Mining,  Mine-Surveying,  and  Metallurgy,  Germany. 


Locality. 


Title  of  School. 


Founded. 


Reorganised. 


Became 
High  School. 


Aachen 
BerHn  ... 
Clausthal 
Freiberg 


Technical  High  School 
Mining  High  School 
Mining  Academy 
Mining  High  School... 


1770 
1775  2 
1765 


18601 

1864 

1871 


1875 


1898  3 


The  conditions  of  entrance  are  very  similar  for  all,'  viz.,  the  Abiturium  of  a 
Gymnasium,  Realgymnasium,  or  Oberrealschule,  and  an  age  of  at  least  18  years. 
In  Berlin  proof  of  practical  work  for  1  year  is  required  ;  at  Clausthal  6  months.  At 
Freiberg  a  practical  mining  preparatory  course  is  held  every  year  from  Easter  to 
the  end  of  July.  Those  who  take  up  metallurgy  are  required  to  have  6  months 
experience  in  ironworks  and  to  devote  first  vacations  in  same  way. 

The  thoroughness  of  preparation  may  be  illustrated  by  the  work  of  the 
highest  class  of  the  three  schools  above  mentioned. 

Highest  Class  of  the  Three  Secondary  Schools. 


Hours  per  ■« 

'eek. 

Hours  per  week. 

G." 

E,.G.= 

0.1l.ii 

Subjects. 

G.= 

K.G.5 

0.R.5 

Religion    ... 

>") 

1 

1 

Mathematics 

3 

German     ... 
Latin 

Greek        

French       

English     ...          

3 

7 
6 
2 

2 
5 

3 
2 

4 
3 

Analytical  geometry 
Descriptive  geometry     ... 
Higher  analysis... 
Ti'igonometry 
Physics    ... 

3 
3 

4 

3 

3 
3 
3 

2 

0 

History 

0      '      2 

-) 

(Jliemistry 

1 

Gymnastics 
Psychology  and  logic 
Mineralogy  and  geognosy 

0                 •) 

■1            1 
2          i 

•> 

1 

2 

Freehand  drawing 
Ai'chitcctural  drawing... 
(A'ograiihy  and  astrnnoniy 

1 

2 

0 

3 

0 

The  teaching  power  of  three  of  the  institutions  is  as  follows 
Teaching  Staff  of  Mining  Schools. 


]  lerUn 
Clausthal 
Freiberg  . . 


Ord.  Prof.       Extr.  Prof, 


Dozcnt. 


Assist. 


Total. 


Students  to 
1  Professor. 


2 

3 

31 

9 

6 

19 

12 

■1 

:>, 

31 

14 

8.  JEquipmenis  of  the  Higher  Ifuiiug  Schools  of  Germamj. — The  equipments 
are  specially  Avorthy  of  mention.  Freiberg  has  a  library  of  40,000  volumes ;  350 
manuscripts  ;  1,600  maps  and  drawings  ;  Clausthal  has  30,000  volumes.  Freiberg 
has  a  chemical,  a  physical,  and  an  electro-technical  laboratory  ;  an  iron-testino- 
laboratory;  a  general  metallurgical  laboratory  ;  a  blow-pipe  testing  laboratory.  The 
collections  are  mineralogical,  geological,  pala^ontological,  mineral  deposits,  mechanics, 
-  engmeermg,  metallurgy  (mainly  models),  chemical,  metallurgical  products, 

mine- 


mmmg 


^  Combined  with  State  (Geological  Institute,  ],S7:!. 

-  This  is  the  date  of  separation  from  the  X)/cfH)H  C/rfHs//(f,/;f-i,s.\.   .1  T -.fin  =r.l,nni      ■!?„„,     icii    4-     ioa,    ••. 
bined  with  a  Forestry  School^    In  1852  became  /^-year  instm^ioXa^Kl  J^n^red   tTprcs'^^rt^am     „'l8  f  '^  ™  """ 
\\  us  raised  to  rank  of   ngh  school  m  lh9S-its  present  constitution  dates  from  1901. 

schools.       "'^'''''"''''*^  ^^*"°^  """"''"'  -^'°^"  "'^  ""^-^1  ^•'^^^  '■>  tl^*^  three  higlier  secondary 
M;.  denui.cs  ( lymnasium  ;  llx:.,  Roalgymuasium  ;  and  O.R.,  Oberroalsohulc. 
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mme-surveying  instruments,  matliematical  models,  physical  apparatus,  meclianical 
technology,  salt- work  ;  special  collection  for  metallurgy  ol;  iron.  Special  features  of 
the  laboratories  are  apparatus  for  survey  work,  mine-surveying,  volumetric  and 
technical  gas  analysis,  investigation  of  gases  forming  in  mines,  apparatus  for 
pyrometry  and  calorimetry,  for  determination  of  minerals,  microscopic  investigation 
of  rocks,  minerals,  petrology,  etc. 

The  equipment  at  Berlin  is  still  more  complete.  The  Library  had,  in  1903, 
about  65,000  volumes,  about  SOO  being  added  yearly ;  and  had  also  about  2,200  maps, 
drawings,  and  plans,  about  150-180  being  added  yearly. 

The  mineral  collections  are  two  principal  collections,  one  collection  for 
demonstration  purposes,  one  collection  for  practical  Avork,  and  a  special  collection 
with  fine  typical  crystals  and  crystal  models.  This  last  is  in  a  special  room,  to  which 
students  have  continual  access. 

The  geological  collections  embrace  14  divisions,  one  division  alone  filling  no 
less  than  12  rooms  on  the  first  storey  of  the  principal  building. 

There  is  a  fine  collection,  with  more  than  1,000  different  objects,  illustrating 
mining  engineering,  ore-dressing,  salt-works,  etc.  This  includes  models,  instruments, 
tools,  machines,  mining  antiquities,  various  collections  of  raw  and  finished  products. 
There  are  collections  illustrating  chemical  technology,  general  metallurgy,  the 
metallurgy  of  iron,  and  electro-metallurgy.  The  special  museum  of  mining  and 
metallurgy  contains  minerals,  products,  etc.,  from  the  German  colonies  and 
protectorates. 

The  divisions  of  the  chemical  laboratories  are :  Qualitative,  quantitative, 
volumetric,  gas,  spectrum,  electrolytic,  and  organic  analysis,  general  testing,  iron- 
metallurgical  testing,  soil-analysis. 

In  the  mechanical  workshop  models,  tools,  small  boring  apparatus,  etc.,  are 
manufactured. 

9.  The  Curricula  of  the  Sigher  Mining  Schools. — The  thoroughness  of  the 
work  stands  in  such  marked  contrast  to  that  undertaken  in  the  courses  of  the 
University  that  the  curricula  are  here  outlined,  not  being  given  in  the  body  of 
the  report.  Two  examples  will  be  sufficient,  viz.,  the  Clausthal  curricula  and  the 
Freiberg  curricula. 

At  Clausthal  there  is  3t,  preparatory  course  of  Q  months,  the  students  "working 
from  6  a.m.  to  12  a.m.,  spending  the  afternoons  in  elaborating  an  account  of  what 
they  have  observed,  and  how  they  have  been  occupied.  They  devote  one  month  to 
ore-dressing;  three  months  to  mining,  water  conservation,  supply,  etc.  ;  and  two 
months  to  metallurgy.  Works  and  machinery  are  inspected  ;  methods  of  mining, 
ore-dressing;  metallurgical  works,  are  examined,  and  practical  work  is  undertaken. 
Great  importance  is  attached  to  this  experience  as  it  intensifies  the  interest  of  the 
theoretical  work  afterwards,  and  leads  to  a  clearer  comprehension  of  its  nature  and 
purport. 

Curriculum  for  Mining  and  for  Metallurgy,  Clausthal. 


Year  I. 

Year  II. 

Hours  per  week. 

Subjects. 

Hours  per  week. 

Subjects. 

Semester ' 

Semester 

Semester 

Semester 

I. 

II. 

HI. 

IV. 

Elementary  Mathematics         

3 

0 

Differential  and  Integral  Calculus    ... 

4 

4 

Analytical  Plane  Geometry     ... 

3 

Mineralogy 

6 

Analytical  Geometry  of  Space 

3 

Practical  Mineralogy... 

4 

Descriptive         „               „      

4 

Geology 

.'> 

6,  0  2 

Physics  ... 

5 

0 

Practical  Geology 

6,  0 

General  Chemistry        

6 

5 

Fuels 

1 

Fossils 

2,  0^ 

2,  0 

Mechanical  Theory  of  Heat  ... 

2 

Mechanical  Drawing    ... 

2 

0 

Blow-pipe  Testing 

3 

National  Economy        ...          

4 

Practical  work  with  Blow-pipe 

0,  2 

2 

Civil  Code          

... 

4 

Mechanics 

6 

3 

Administration... 

3 

Qualitative  Chemical  Analysis 

0,  daily 

0,  daily 

Ambulance  work 

i 

1 

Practical  Physics 

Totals 

2 

2 

Totals             

30,  28 

27,  25 

28,  30 -f- 

25,  13  + 

'  The  Semester  is  a  half-year. 

^  Where  two  figures  are  given,  thus,— 0,  6,  the  former  is  for  Mining,  the  latter  for  Metallurgy:  similarly  throughout. 
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Year  III. 

Year  IV. 

Hours  per  week. 

Subjects. 

Hours  per  week. 

Subjects. 

Semester 
A'. 

Semester 
VI. 

Semester 
VII. 

Semester 
VHI. 

Mining  Engineering 

Ore-dressing 

Surveying 

Practical  Surveying      

General  Metallurgy      

Testing  ... 

Mineral  Deposits          

Quantitative  Chemical  Analysis 

Electro-technics            

Microscopic  Petrology 

8,  0 

0,  61 

1,  0 
0,  daily 

3 

6,"'b 

4,  5 

4 

0,  3 

0,  day 

2,  0 

0,  daily 

3 

2 

Quantitative  Chemical  Analysis 

Volumetric  Analysis  ... 

Mechanical     Engineering,    Machines, 

and  Machine  Construction 
Chemical  Industries    ... 
Mineral  Deposits 
Metallurgy  of  Iron     ... 
Mining  and  Metallurgical  Design     . . . 
Mining  Law     ... 
Recapitulation  of  Metallurgy 
Practically  Metallurgy 
Saltworks      

TotalsS           

0,  daily 

12 
2 

1,  0 

0,  2 
o 

4 
0,  occas.^ 

0,"4 
12 

2,"0 

0,8 

2 

o'l 

1 

Totals             

18,  12-1- 

21,  17  + 

21,  22 -f 

17,28 

Where  only  the  one  number  is  shewn  it  is  common  to  the  two  courses. 

At  Freibeig  the  first  year  is  nearly  identical  for  th^e  course  in  Mining 
Engineering,  Mining  Surveying,  Metallurgical  Engineering,  and  Iron-metallurgical 
Engineering.  The  agreements  and  differences  will  be  apparent  in  the  following 
tables : — 

Curriculum  for  Mining:  Engineering,  Mine  Surveying,  Metallurgical  Engineering,  and 
Iron-metallurgical  Engineering,  Freiberg,  Germany. 


Year  I. 

Year  II. 

Hours  per  Week. 

Subjects. 

Hours  per  Week. 

Subjects. 

Lectures. 

Practical 
work. 

Lectures. 

Practical 
work. 

Higher  Mathematics        

6 

Higher  Mathematics       

o 

Descriptive  Geometry 

3 

-) 

Mechanics 

6 

Algebra 

2"* 

Geology    ... 

5 

Physics 

6 

1 

General  Mining  Engineering     . . . 

5,  0,  0,  0 

Mineralogy 

5 

Special  Mining  Engineering 

0,  5,  0,  0 

Plan  and  Section  Drawing 

2 

Machine  Drawing  and  Design  . 

■''0  2  2 

General  Mining  Engineering 

0,  5,  5,  5 

Blowpipe  Analyses          

2,  0,  2,  2 

2,  0,  2,  2 

Inorganic  Chemistry         

4,  0,  4,  4 

Physics     

''022 

Crystallography 

1,  0,  2^  0 

Crystallography 

r,  0,  V,  0 

Spherical  Trigonometry 

21,  2,  0,  0 

M  ineralogy 

2,  0,  2,  0 

Qualitative  Chemical  Analysis  . . . 

0,  0,  P,  1' 

0,  0,  Daily, 

Ore-dressing         

0,  0,  5-*,  T)-* 

Daily. 

Fossils      

->  0,  0,  0 

Petrographic  Determinations     ... 

2^  0,  0,  0 

Mine  Surveying  and  Geodesy    ... 

0,  3,  0,  0 

0,2»,0,0,6* 

>  Where  two  figures  are  given,  thus  :-0,  C,  the  former  is  for  Mining,  the  latter  for  Metallurgy  :  similarly  tliroughout 

'  Ocoasionally — that  is,  whenever  it  is  convenient. 

•  Obviously,  the  total  hours  per  week  exceed  these  "totals.'' 

'  Denotes  that  the  course  is  for  the  Summer  Semester  only. 

»  Denotes  that  the  course  is  for  the  Winter  Semester  only. 


Mining 
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Mining  Engineeeing. 


Year  III. 


Subjects. 


Mine  Surveying  and  Geodesy  , 

Special  Mining  Engineering 

Ore  Dressing     . . . 

Briquette  Making 

Machinery 

Mineral  Strata  . . . 

Metallurgy 

Building  Construction  , 

Machine  Drawing  and  Design. 

Political  and  State  Science 


Hours  per  week. 


Lectures. 


Practical 
Work. 


G\-I' 


Year  IV. 


Subjects. 


Mine  Surveyiui;  and  Gi'iidesy 

General  Law   ... 

Mining 

Design     Mining     and     Metallurgical 

Buildings  ... 
Ore  Dressing  ... 

Mining  and  Metallurgical  Computation 
Mining  and  Metallurgical  Statistics... 
Electro  Technics 
Metallurgy  of  Iron     ... 
Saltworks 

Mechanics — Metallurgical  Technology 
Special      Mechanics  —  Metallurgical 

Technology 

Methods  of  Testing 

Analysis  of  Mine  Gases 


Hours  per  week. 


Lectures. 


Practical 
Work. 


.3 

6 

42 

4> 

4 

2^ 

1 

P 

2 

2 

r^ 

r 

2 

p 

1 

t 

Mine  Sueveying. 


Year  III. 


Subject. 

Hours  per  week. 

Lectures. 

Practical  Work. 

Mine  Surveying  and  Geodesy,  ii         

Occurrence  of  Minerals  and  Ores        

General  and  Mining  Law 

National  and  State  Economy 

3 

2 

4 
2>,  3'^ 

6 

Metallurgical  Engineering. 


Year  III. 

Year  IV. 

Hours  per  week. 

Subjects. 

Hours  per  week. 

Subjects. 

Lectures. 

Practical 
Work. 

Lectures. 

Practical 
Work. 

Metallurgy        

Machinery 
General  Law 

Mining  and  Metallurgical  Computations 
Mining  and  Metallurgical  Statistics  . . . 
Quantitative  Chemical  Analysis 
Mine  Surveying  and  Geodesy  i 
Building  Construction  ... 
Machine  Drawing  and  Design  ii 

Saltworks        

National  and  Political  Economy 

4 

4 
42 

1 

1= 

01 

3 
3 

f)i   02 

Daily. 

4 

General  Mechanico  metallurgical  tech- 
nology 

Special... 

Testing 

Volumetric  Analysis  ... 

Technical  Gas  Analysis           

Chemical  Technology ... 

Metallurgy  of  Iron 

Fuel,  Firing,  Stoking 

Electro  Technics         

Electro-metallurgy      

Mining  and  Metallurgical  Construction 
Design 

Pyrometry  and  Calorimetry 

2 
1 

2 
4 
1 

2 

P 

half-day. 

2^ 

2' 

2 

4 
21 

■  Denotes  that  the  course  is  for  the  Summer  Semester  only. 


^  Denotes  that  the  course  is  for  the  Winter  Semester  only. 

Iron — 
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Iron — Metallurgical  Enginukkixc:. 


Yeao'  in. 

Year  IV. 

Subject. 

Hours  per  week. 

Subject. 

Hours  per  week. 

Lectures. 

Pr.aotical 
Work. 

Lectures. 

Practical 
Work. 

Metallurgy  of  Iron       

General  Metallurgy      

Elements  of  Machinery 
Quantitative  Chemical  Analysis 
Mine  Surveying  and  Geodesy  (i) 
Building  Construction  ... 
Machine  Drawing  and  Design  ^ii) 

Fuel  and  Firing             

National  and  State  Economy  ... 

4 
4 
4 
2^ 
3 
3 

1 

2\  3== 

Daily 
4 

General  Mechanico-metallurgical  Tech- 
nology 

Special  Mechanico-metallurgical  Tech- 
nology         

Iron  Testing    ...          

Volumetric  Analysis  ... 

Technical  Gas  Analysis 

Iron  Smelting  Works... 

Design,  Mining,  and  Smelting  Con- 
struction   ... 

General  Law    ... 

Mining  and  Metallurgical  Computation 

Mining  and  Metallurgical  Statistics... 

Pyrometry  and  Calorimetry  ... 

0 

V 

P 

P 

■42 

1 
P 

2^ 
4 
2' 

If  these  curricula  be  compared  with  the  curriculum  in  mining  and  metallui'gy 
in  the  earlier  part  of  this  summary  [VI,  §.  12]  it  miglit  at  first  sight  appear  that  the 
courses  were  comparable  in  academic  thoroughness  ;  but  such  is  not  really  the  case, 
and  a  close  examination  will  disclose  the  fact  that  the  German  courses  are  competent 
to  turn  out  thoroughly  qualified  men,  while  ours  are  not ;  and  when  the  conspicuous 
difference  in  the  thoroughness  of  the  initial  preparation  is  taken  into  account,  the 
great  superiority  of  German  higher  technical  education  becomes  apparent. 

10.  Significance  of  Higher  Instruction  in  Mining  for  Germany. — This  is 
perhaps  best  disclosed  by  the  number  of  students  passing  through  the  mining 
schools,  and  the  output  of  the  various  mines. 

The  student  numbers  for  1901  are  the  following,  viz.  : — • 


Berlin  . . . 
Clausthal 
Freiberg 


Foreigners. 


Totals 


20 

37 

280 


259 
222 
466 


The  diplomas  granted  are  s.;nall  as  compared  with  the  total  number  of 
students.  Thus,  for  Freiberg,  in  1900,  there  were  for  mining  engineering,  18  ;  mine 
surveying, _  12;  metallurgical  engineering,  3;  iron  metallurgy,?;  for  Clausthal, 
21  for  mining  engineering  ;  for  metallurgical  engineering,  2. 

'J'he  following  production  statistics  are  given  for  1901 : — 

Mining  Production  in  Germany. 


Works. 

Workmen. 

Value. 

£ 

Potassium  S; 
llock  Salt 
Black  Coal 

ilta 

59 

29 

336 

13,192 

1,2C4 

448,000 

2,171,000 

226,000 

50,762  000 

Brown  Coal 
Iron  Ore 
Zinc  Ore 
Lead  Ore 
Copper  Ore 
Silver  and  G 

old        '. 

562 
023 

91 
200 
111 

13 

58,537 
40,802 
14,636 
13,701 
15,852 
2,887 

5,514,000 
3,599,000 
1,07.1,000 
707,000 
1,214,000 
77,000 

1       •     ^^^r^'i^i'/n.  ^^°\n?  ^T'  "''"^'^"   industry,  £68,400,000;  from   metal- 
lurgical, £35,44.1,000,  say,  104  millions  sterling  per  annum.  It 


'  Denotes  that  the  course  is  for  the  Summer  Semester  only.  '  Denotes  that  the  course  is  for  the  Winter  Semester  only. 
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It  may  be  mentioned  that  the  progress  of  Germany  ia  mining  and 
metallurgical  industry  is  due  to  the  extension  of  the  railways ;  tlie  great  industrial 
advance  since  the  Pranco- German  War;  the  demand  for  ores  and  salts  for 
agricultural,  technical  and  chemical  purposes;  the  improved  facilities  for  and 
methods  of  technical  instruction. 

11.  Special  Features  in  the  Gennan  Curricula. — There  are  certain  features  of 
the  curricula  to  which  special  attention  may  be  given,  because  of  their  educational 
significance.  One  is  the  introduction  of  a  course  on  National  and  State  Economics. 
The  syllabus  runs  somewhat  on  the  following  lines,  viz.  : — 

Fundamental  conceptions.  Necessities  of  life.  Goods  value.  Intercourse.  Wealth.  Economics. 
National  economy. 

Production.     Nature.     Work  and  capital  as  factors  in  production.     Productive  co-operation. 

Circulation  of  goods.     Commerce,  traffic,  commercial  policy.     Money,  credit,  and  price. 

Distribution  of  goods.  Income,  wages,  interest,  contracting  profits.  Ground  rent.  National 
income. 

Consumption.  Manner  of  consumption.  Economical  and  extravagant  luxury.  Equilibrium 
between  production  and  consumption.     Economic  institutions.     Insurance. 

Development  of  national  economy.  Antiquity  and  middle  ages.  Mercantile  system.  Physio- 
cratic  system.  Adam  Smith.  Ereetrade  and  protection.  Communism,  socialism,  and  anarchism.  Social 
reform. 

Financial  science.  State  expenditure.  Productivity  of  same.  State  revenues.  Private  revenues. 
Fees  and  taxes.  State  economy.  State  credit  and  debt.  Voluntary  and  forced  loans.  Amortisation. 
Organs  of  financial  administration. 

The  comprehensive  view  such  as  is  calculated  to  be  generated  by  the  above 
course,  acquires  point  from  the  treatment  of,  say,  mining  and  metallurgical  statistics. 
This  last  is  developed  as  follows  : — 

Definition  and  aims  of  statistical  science,  Methods  of  investigation.  Aids  thereto.  Importance  of 
statistics  for  economy  and  practice.  Statistics  of  the  mines,  metallurgical,  and  salt  works  of  the 
various  countries,  having  special  reference  to  any  variations,  and  their  causes.  Statistics  of  import, 
export,  consumption,  and  prices  in  mining  and  metallurgical  industries.     Wages  and  workmen. 

Such  courses  as  the  above,  given  as  they  are  by  highly  competent  instructors, 
are  of  great  value  in  conferring  political  and  economic  outlook,  and  in  enabling  the 
technically-trained  man  to  look  upon  technical  and  professional  matters  from  the 
standpoint  of  a  publicist,  or  at  least  that  of  a  cultured  and  broad-minded  citizen. 

12.  Other  Forms  of  Higher  Technical  Fclucation  i%  German]/.  The  splendid 
courses  in  technical  chemistry  have  already  been  referred  to.  [See  also  Chap.  XXXI, 
sees.  12-13,  pp.  313- !•,  for  example.]     The  curriculum  runs  as  follows  : — 

First  Year. — Differential  and  integral  calculus  and  analytical  geometry  ;  mechanics ;  descriptive 
geometry,  with  exercises  ;  experimental  physics  ;  experimental  chemistry,  metalloids  and  metals  ; 
crystallography  and  mineralogy;  "  Frakli'cum"  iov  crystallographical  mineralogy;  mechanical 
technology ;  machines,  with  exercise  in  machine  drawing  ;  general  and  special  botany  ;  microscopy  ; 
exercises  in  the  physical  laboratory,  viz.,  physical  measurements ;  practical  work  in  the  inorganic 
laboratory. 

Second  Year. — Organic  chemistry ;  chemical  technology  ;  analytical  chemistry ;  organic  chemistry  ; 
theory  of  building  construction,  with  exercises  ;  spectrum  analysis  ;  practical  work  in  the  inorganic 
laboratory  ;  metallurgy. 

Third  Year. — Agricultural  industry  ;  chemical  technology ;  glass,  ceramics,  and  apparatus  connected 
with  their  manufacture;  general  geology;  geological  "Praktikum";  raicroscopic-crystallographical 
exercises  ;  chemistry  of  foodstuffs  ;  history  of  chemistry  ;  general  photography  ;  introduction  to 
photographic  optics  ;  photo-chemistry  and  photo-mechanical  processes ;  photographical  exercises 
in  ordinary  processes  ;  practical  work  in  the  photo-ohemioal  laboratory,  specially  for  such  students 
who  desire  to  devote  themselves  to  photo-chemistry;  types  of  construction  of  photographic 
optical  instruments  ;  colloquium  on  subjects  from  organic  chemistry  ;  organic  chemistry  ;  practical 
work  in  the  organic  laboratory  ;  microscopy. 

Fourth  Year. Practical  work  in  the  technico-chemical  laboratory ;  dyes,  bleaching,  dyeing,  printing 

on  materials,  etc.  ;  investigation  of  sugars  ;  precautions  against  accidents,  technical  industrial 
hygiene  ;  social,  political,  chemical  and  physiological  industrial  hygiene  ;  sketch  of  the  technique 
of  o-as  analysis ;  practical  work  in  the  electro-chemical  laboratory ;  general  electro-chemistry;  applied 
electro-chemistry  ;  physical  chemistry;  thermo-chemistry ;  physico-chemical  exercises;  exainination 
of  veo-etable  and  animal  fats,  oils  and  wax ;  examination  of  mineral  oils  and  other  naphtha 
products  ;  exercises  in  heliographical  work  ;  "  Colloquium"  on  subjects  from  organic  chemistry. 

llie  curriculum  in  Metallurgical  Engineering,  equally  perfect,  is  as  follows  : — 

Firat    Year. Differential  and    integral  calculus    and  analytical   geometry  ;    meclianics  ;    descriptive 

o-eometry  with  exercises ;  experimental  physics ;  exercises  in  the  physical  laboratory ; 
experimental  chemistry,  metalloids  and  metals ;  crystallography  and  mineralogy ;  cry  stallographical- 
mineralo'^ical  "  FraMikum" ;  mechanical  technology  ;  introduction  to  engineering;  practical  work 
in  the  inorganic  laboratory.  Second 
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Second  Ymr.— Organic  chemistry ;  chemical  technology  ;  analytical  chemistry  ;  spectrum  analysis  ; 
practical  work  in  the  inorganic  laboratory ;  general  geology ;  geological  "  Praktikum "  ; 
metallurgy ;  preparatory  operations ;  general  docimacy ;  theory  of  building  construction  with 
exercises  ;  mechanical  technology  ;  machines,  with  exercises  in  machine-drawing  ;  mechanics  of 
heat ;  encyclopsedic  electro-technics. 

Third  Year. — Chemical  technology  ;  glass,  ceramics,  etc. ;  microscopic-cry stallographical  exercises ; 
general  docimacy ;  machines,  with  exercises  in  mechanical  drawing ;  practical  work  in  the 
inorganic  laboratory  ;  elements  of  ordinary  and  underground  engineering,  with  estimation  of  cost ; 
arrangement  and  management  of  a  foundry ;  practical  work  in  the  metallurgical  laboratory ; 
history  of  chemistry;  lifting  machinery  (winches,  cranes,  etc.);  exercises  in  the  mechanical 
laboratory  ;  theory  of  materials,  with  exercises  in  the  mechanico-technical  experimental  station  ; 
theory  of  electrical  measurements. 

Fourth  Year. — Practical  work  in  the  metallurgical  laboratory ;  sketch  of  the  technique  of  gas 
analysis ;  general  electro-chemistry ;  applied  electro-chemistry ;  exercises  in  heliographic 
processes ;  prevention  of  accident,  technical  industrial  hygiene ;  industrial  hygiene,  social, 
political,  chemical  and  physiological  part ;  physical  chemistry ;  thermo-chemistry ;  physico- 
chemical  exercises ;  machinery,  pumps,  blast-engines ;  exercises  in  the  electro-technical 
laboratory ;  exercises  in  the  mechanical  laboratory  ;  construction  and  management  of  factories ; 
plans  of  buildings,  etc.,  for  industrial  mechanical  contrivances. 

With  sucli  teaching  power  as  is  implied  in  the  indicated  courses,  it  is  not 
remarkable  that  unprejudiced  judges  proclaim  the  wonderful  excellence  of  German 
technical  instruction,  and  are  anxious  that  the  educational  institutions  of  their  own 
countries  should  reflect  the  same  excellence. 

Although  not  perhaps  of  immediate  concern,  it  may  be  mentioned  that 
Germany  is  preparing  for  an  enormous  development  of  oversea  trade  by  equipping 
a  large  number  of  higher  and  secondary  schools  of  Naval  Architecture  ani 
Engineering. 

The  teaching  of  these  subjects  is  organised  at  Berlin  yerj  thoroughly 
[Chap.  XXXI,  sec.  11,  p.  313].  At  Danzig,  where  the  annual  State  aid  will  be 
£18,500,  they  Avill  be  treated  as  at  Berlin.  At  Hannover  and  at  Braunschweig 
lectures  on  the  subject  are  given  in  connection  with  the  departments  of  mechanical 
engineering;  at  Aachen,  Dresden,  Karlsruhe,  Milnchen  and  Stuttgart  naval  machinery 
is  discussed  in  the  lectures  in  the  departments  of  mechanical  engineering. 

There  are  also  several  secondary  grade  schools  for  ship  building  and  naval 
engineering,  but  these  are  practically  on  a  par  with  our  highest  grade  of  instruction. 

These  are  the  Technikum  at  Bremen,  and  that  at  Hamburg,  both  of  which  have 
a  higher  ship-building  school,  and  a  school  of  marine  engine  construction  [see  Chap. 
VIII,  sees.  13-15,  pp.  74-5]  ;  and  the  Higher  Engineering  School  at  Kiel,  which  has 
departments  of  the  same  character. 

The  departments  of  Naval  architecture  deal  with  the  following  subjects,  viz.  :— 

Mechanics  of  heat ;  elementary  metallurgy  of  iron,  including  matters  relating  to  armour  plates, 
etc.  ;  general  theory  of  ships  ;  plans  of  ships  ;  practical  shipbuilding ;  arrangement  and  construction  of 
warships,  which  is  very  thorough,  and  deals  with  armoured  decks  above  and  below  water,  splintered  decks, 
armoured  bell,  shields,  gratings,  supports  for  turrets  and  gun  mountings,  armour  plating,  resistance  to 
shot,  testing,  etc ,  and  a  multitude  of  similar  matters  ;  marine  boiler  and  engine  construction  ;  mechanical 
technology  ;  electro-mechanics  ;  and  other  less  technical  matters. 

The  creation  of  a  great  material  testing  station,  the  Versuchsanstdt  o^ 
Grosslichterfelde,  and  the  multiplication  of  schools  for  instruction  in  naval 
architecture  and  engineering,  is  consistent  with  Pan- Germanic  enterprises,  and 
meaningless  without. 

12.  Conclusions  regarding  German  Higher  Technical  Education.— The  German 
methods  of  higher  technical  education  seem  to  fall  short  of  an  ideal  scheme  by  but 
a  small  distance.  Insisting  on  good  preparation  in  their  excellent  secondary  schools, 
the  student  is  started  with  a  fine  all-round  culture.  The  career  in  the  technical  hi^-h 
school  is  not  disturbed  by  the  necessity  for  cramming  for  examinations  ;  the  student 
can  aim  at  thoroughness  without  fear.  The  critical  feature  of  the  German  method 
is  the  insistence  on  thorough  preparation  in  secondary  schools,  with  "-ood  teachinc  • 
the  creation  of  technical  schools,  lavishly  equipped,  liberally  staffed  with  teachers  who 
are  each  specialists  m  the  subjects  on  which  they  lecture,  and  who  have  made 
important  contributions  to  knowledge.  Good  teaching,  and  practical  work  in  an 
academic  atmosphere,  instmct  with  appreciation  of  original  work,  and  with  respect, 
not  for  the  passing  of  examinations,  but  for  the  power  to  make  new  discoveries,  and 
thus  to  add  to  human  knowledge :  these  are  the  secret  of  the  astonishing  advance  ol! 
Germany  technically,  industrially,  and  commerciallv. 

XXI. 
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XXI. 

COMPARISON  OF  DIFFERENT  SYSTEM,S  OF  HIGHER  TECHNICAL 

EDUCATION. 

[U.  H.  KNIBBS.] 


1.  Review  of  Higher  Technical  EJuoatiou  ill  Europe  f).  Anglo-Saxon    Tendencies    in    Higher    Technical 

generally.  Education. 

2.  Organised  Higher  Technical  Courses  in   various  G.  Original  research  in  Science  and  Technology  and 

European  countries.  its  relation  to  Technical  Efficiency. 

3.  Higher  Technical  Courses  in  tlie  United  States.  7.  Concluding  remarks. 

4.  Higher  Technical  Education  in  the  United  Kingdom. 


1.  Sevieio  of  Siglier  Technical  ^Education  in  Europe  gene  ally. — A  compre- 
hensive survey  of  the  organisation  of  higher  technical  education  throughout  Europe, 
discloses  the  fact  that,  on  the  whole,  it  is  very  similar ;  Russia,  France,  and 
perhaps  also  Italy,  following  less  closely  the  German  model  than  mosu  other 
continental  countries.  Widely  divergent  as  are  the  national  characteristics  of  the 
peoples  of  Europe,  their  educational  systems  nevertheless  shew  a  consensus  of 
opinion  that  human  nature  is,  from  the  educational  point  of  view,  a  sufficiently 
constant  quantity  to  make  it  safe  to  follow  the  main  elemeuts  of  any  good  model ; 
and  thus  they  freely  study  the  systems  of  one  another's  countries.^ 

The  equipments  of  the  higher  technical  schools  shew  everywhere  much  the 
same  developments,  for  these  depend  upon  and  respond  to  recent  advances  in 
physics  and  chemistry,  and  their  industrial  applications,  viz.  :  in  electro-technology, 
in  chemico-technology,  and  in  general  industry. 

Thus  in  Italy,  the  most  striking  feature  of  the  equipment  of  the  "  llegio 
Museo  Industriale  Italiano  "  is  the  electrical,  for  instruction  in  the  various  branches 
of  electro-technical  science  and  electro-chemistry,  etc.  [Chap.  XXXIV.,  sees.  7-13, 
pp.  359,  360.]  This  is  the  direct  consequence  of  the  ever-increasing  significance  of 
the  part  which  electricity  is  playing  in  meeting  human  industrial  and  general  needs. 
In  Switzerland,  the  magnificent  mechanical  laboratory,  recently  equipped,  discloses 
the  importance  of  recent  mechanical,  hydraulic,  and  electrical  developments.  One 
sees  the  same  in  Sweden,  and  in  Holland. 

That  most  of  the  laboratories  and  technological  equipments  of  the  higher 
technical  schools  had  had  recent  and  liberal  additions,  was  everywhere  very  obvious, 
and  there  is  evidently  a  wide-spread,  as  well  as  vivid  recognition  of  the  great 
importance  of  higher,  as  well  as  lower  technical  education. 

Among  the  striking  additions  may  be  mentioned  colossal  hydraulic  labora- 
tories, the  introduction  of  steam  turbines,  the  driving  of  machinery  by  application 
of  electric  motors,  etc. 

2.  Organised  Higher  Technical  Courses  in  various  European  Countries. — 
Exceptino"  ao-riculture,  higher  technical  instruction  is  given  in  Austria  in  the  Tech- 
nische  Hochschulen,  and  the  mining  academies  {Berg-Akademien) .  The  departments 
of  the  former  are  usually  the  following,  viz. : — 

(i)  Civil  Engineering  ;  (ii)  Architecture,  or  Architectural  Engineering  ; 
(iii)  Mechanical  Engineering ;  (iv)  Chemical  Technology  or  Technical 
Chemistry;    (v)  Special  Subjects. 

In  the  mining  academies,  as,  for  example,  that  of  Pribram  in  Bohemia,  there 
is,  ordinarily,  at  least,  (i)  a  general  division ;  (ii)  a  school  of  mining ;  and  (iii)  one 
for  metallurgy.     [Chap.  XXXIV,  sec.  2,  pp.  356-7.]  In 

1  The  absence  of  proper  educational  organisation  in  the  United  Kingdom  is  of  course  without  real  defences  ;  never- 
theless there  are  persons  who  affect  to  see  advantages  in  its  very  inefficiency.  As  soon  as  education  is  treated  seriously, 
as  soon  as  its  significance  as  a  factor  in  national  strength  and  safety  is  recognised,  it  must  become  systeniatiCj  aud  then 
the  meaning  of  Matthew  Arnold's  admiration  will  be  apparent. 
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In  the  teclmical  liigli  schools  and  institutes  the  courses  are  various,  as  the 
examples  hereunder  Avill  sufficiently  show. 

In  the  Finland  Polytechnical  Institute  {Suomen  Folyleknillinen  Opisto)  the 
courses  are  : — 

(i)   Architecture  ;      (ii)    Engineering  ;       (iii)    Mechanical     Engineering ; 
(iv)  Chemical  Technology ;    (v)  Surveying. 

In  Holland  the  Polytechnic  School  of  Delft  [Folytechnisclie  School  te  Belft) 
has  five  courses,  viz. : — ■ 

(i)   Civil    Engineering;      (ii)   Architecture;     (iii)   Naval     Architecture; 
(iv)  Mechanical  Engineering ;    (v)  Mining  Engineering. 

The  Higher  Technical  Institute  [Istituto  tecnico  superiore),  and  also  the 
School  of  Application  for  Engineers  (Scuola  d'applicazione  per  gl'ingegneri)  of  Italy 
are  generally  annexed  to  the  universities,  and  have  a  civil  engineering  section,  one 
for  architects,  one  for  industrial  engineers,  and  sections  for  the  various  teachers  of 
science  in  the  technical  institutes. 

In  Russia,  higher  technical  education  is  very  variously  organised.  In  the 
Higher  Technological  Institute  of  Nicholas  I,  there  are  courses  which  for  two  years  and 
part  of  the  third  are  alike  for  all  students.  The  balance  of  the  third  and  the  fourth 
vears  tire  different,  according  as  the  students  take  up  mechanical  or  chemical  tech- 
nology.    [Chap.  XXXIV,  sees.  18,  19,  pp.  36 1-2. J 

The  Electro-technical  Institute  of  Alexander  III  has  very  complete  courses 
lasting  five  years  [sec.  20,  pp.  362-3].  The  variety  of  the  higlier  technical  schools 
will  be  apparent  from  the  list  in  the  Report  [sec.  16,  p.  361]. 

The  libraries  and  laboratory  equipments  are  very  liberal ;  for  example — in  tlie 
Higher  Technological  Institute  of  Nicholas  I  there  are  over  35,000  volumes  in  the 
library,  and  extensive  laboratory  and  technological  equipment  [p.  362].  The  annual 
expenditure  amounts  to  about  £28,000,  and  the  bursaries  to  £3,600. 

At  Stockholm,  in  Sweden,  there  are  four-year  courses  in  the  Royal  Technical 
High  School  {Kongl.  Tekniska  Kugskolan),  for  mechanical  engineers  and  technolo- 
gists, naval  architects,  mining  engineers,  mining  and  metallurgical  engineers, 
practical  miners,  architects,  hydra,ulic  engineers  ;  and  three-year  courses  for  chemical 
technologists,  mining  and  metallurgical  engineers.  [Chap.  XXXIV,  sees.  22-36, 
pp.  364-372.] 

A  very  excellent  feature  for  architects  is  that  three  years  may  be  spent  in 
the  Technical  High  School  of  Stockholm,  and  one  year  in  the  Academv  of  Eine 
Arts.  The  collection  of  architectural  plans  and  photographs  in  this  academy  is  a 
magnificent  feature. 

At  the  Chalmers' Polytechnic  of  Gothenburg  [Chalmers  Tekniska  Laroan- 
stalt  /  Goteborg)  there  are  three-year  courses  in  the  higher,  and  two-year  courses  in 
the  lower  division. 

At  the  Eederal  Polytechnical  School  {Mdgenossische  Polytechnische  Schule), 
at  Zurich,  in  Switzerland,  there  are  courses  in  architecture,  civil  eno'ineering, 
mechanical  technology,  chemical  technology,  each  of  3^  years  duration.  The 
pharmacy  section  is  2  years.  Besides  these  there  are  excellent  courses  for  special 
teachers  in  mathematical  and  natural  science  subjects.  [Chap  XXXII  sees 
1-11,  pp.  339-355.] 

Throughout  Europe,  a  high  degree  of  preparation  is  demanded,  so  that  the 
education  received  in  these  higher  technical  institutions  is  on  a  far  higher  academical 
level  than  in  the  University  of  this  State. 

3.  Higher  Technical  Courses  in  the  United  States. — The  opportunities  for 
higher  technical  education  in  the  United  States  are  very  great.  A  list  is  "■iv-en  of 
them  for  1893  [Chap.  XXXV,  sec.  2,  pp.  373-1],  shewing  the  subjects  of  instruction, 
and  also  one  for  1902  [pp.  374-5].  In  the  former  year,  there  were  52  institutions  ; 
now  there  are  84.  These  may  be  analysed  according  to  the  number  of  courses  of 
instruction  given,  which  are  as  follows  : — • 

Agriculture  only,  2  ;  civil  engineering  only,  18 ;  mining  onlv,  1 ;  mechanical 
engmeering  only,  6;  electrical  engineering  only,  2 ;  civil  and  mechanical 
engineering  only,  4  ;  civil  and  electrical  only,  5  ;  agricultural  and 
"^^^^^'^"^^^^  engmeermg  only,  2.  Most  of  the  remaining  colleges  have 
three  or  more  courses ;  these  include  agriculture,  and  civil,  mining, 
mechanical,  and  chemical  engineering.  j? 
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It  may  be  pointed  out  that  no  less  tliau  20  institutions  have  courses  in 
chemical  engineering. 

As  already  mentioned,  the  courses  are  fouv-year  courses  almost  throughout. 
They  are,  however,  not  academically  on  the  level  of  the  German  courses  of  the  same 
duration,  because  the  secondary  school  system  of  America  does  not  reach  the 
educational  level  of  that  of  Germany.  The  intellectual  training  before  entenng 
upon  the  American  courses  is  of  a  distinctly  lower  grade  than  it  is  in  Europe. 
Consequently,  the  higher  institution  is  doing  a  large  amount  of  work  that  is 
undertaken  in  a  secondary  school  in  Continental  Europe. 

As  in  Eiirope,  so  in  America,  courses  are  not  crowded  together,  as  in  the 
scheme  of  our  State.  It  is,  for  example,  quite  enoiigh  for  a  student  to  attempt  to 
become  a  mechanical  engineer,  or  an  electrical  engineer,  in  four  years ;  he  certainly 
cannot  be  both.  The  preliminary  education  of  the  American  student  is  better  than 
with  us,  but  is  not,  as  stated,  anything  like  equal  to  that  of  the  European  student 
entering  on  his  professional  courses. 

The  adoption  of  a  system  which  allows  a  considerable  number  of  options  or 
electives  tends  also  to  make  the  results  of  American  higher  technical  education  more 
satisfactory  than  in  the  United  Kingdom  or  in  this  State. 

Higher  technical  education  in  the  United  States  is  provided  in  a  large  number 
of  Polytechnics,  Polytechnic  Institutes,  in  Institutes  of  Technology,  and  in 
Universities.  In  essential  character,  these  do  not  greatly  differ.  In  some  cases, 
they  are  very  like  the  "  Technikums^'  or  "  Polytechnikums  "  of  Germany,  and  the 
"  Technikum"  of  Winterthur,  in  Switzerland.  The  Institute  of  Technology  in 
Boston  is  almost  sui  generis ;  and  perhaps  also  the  Stevens  Institute  of  Hoboken ; 
nevertheless,  they  are  not  very  dissimilar  in  general  organisation  to  the  Technical 
High  Schools  of  Germany,  and,  especially  as  regards  their  most  advanced  planes  of 
work,  have  much  the  same  general  ideals. 

An  exhaustive  comparison  is  outside  the  scope  of  this  summary.  The  variations 
in  the  form  and  character  of  higher  technical  education  within  the  United  States  can 
best  be  understood  by  comparing  the  work  done  in  the  institutions,  mostly  polytech- 
nics, referred  to  in  Chapter  XXXV,  with  that  referred  to  in  Chapters  XXXVI  and 
XXXVII  discussing  the  two  Institutes  of  Technology,  and  also  that  referred  to  in 
Chapter  XXXVIII,  discussing  the  higher  technical  courses  in  the  Universities. 

The  programme  outlined  in  these  several  chapters  are  those  in  the  following 
Institutions,  viz. : — 

(i)  "Washington  University,  St.  Louis;  (ii)  The  Brooklyn,  (iii)  Worcester, 
(iv)  Bose  and  (v)  Bensselaer  Polytechnics,  situated  at  Brooklyn,  New 
York  ;  Worcester,  Massachusetts  ;  Terre  Haute,  Indiana ;  and  Troy,  New 
York ;  (vi)  The  Massachusetts  and  (vii)  Stevens  Institutes  of  Technology  : 
(viii)  The  Lawrence  Scientific  School,  Harvard  University ;  (ix)  _  The 
various  colleges  in  the  California  University  at  Berkeley,  San  Erancisco  ; 
(x)  The  Cornell  University,  Ithaca,  New  York  ;  (xi)  The  Sheffield  Scientific 
School,  Yale  University,  Newhaven ;  (xii)  The  Towne  Scientific  School, 
Pennsylvania  University,  Philadelphia. 

A  study  of  the  technical  curricula  of  these  gives  a  sufficiently  varied  account 
of  technical  educational  organisations  in  America. 

The  difference  between  the  American  and  European  systems  is  that  the 
technical  high  schools  of  America  are  largely  schools  within  Universities.  Owing 
to  this  they  cannot  be  so  perfectly  developed  from  the  technological  point  of  view 
as  the  technical  high  schools  of  Europe,  which  are  special  schools. 

Beference  has  already  been  made  in  this  summary  [XIX,  §  10]  to  the  lavish 
equipments  of  the  American  scientific  schools.  These  are  sometimes  on  an  almost 
colossal  scale.  At  Michigan  University,  for  example,  at  the  time  of  the 
Commissioner's  visit,  an  enormous  basin  was  being  constructed  for  experiments  to 
determine  the  laws  of  resistance  to  the  motion  of  ships.  At  Cornell  the  hydraulic 
laboratory  is  quite  unique\  These 


1  It  mav  be  also  mentioned  that  at  Darmatadt,   in  (lermany,   there  was  very  extensive  laboratory  apparatus  to 
determine  ttie  erosion  effects  o£  water  flowing  in  channels;  and  at  Zurich,  Switzerland,  to  dctermme  the  resistances  of 


water  to  flow. 
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These  large  and  well-equipped  special  laboratories  allow  certain  types  of 
research,  to  he  executed,  hut  do  not  require  to  he  duplicated  in  other  Universities  or 
Technical  Institutes  in  the  near  vicinity.  One  could  not  carry  out  hydraulic 
experiments  so  well,  say,  at  Berkley  University  as  at  Cornell,  simply  because  the 
equipments  are  necessarily  different ;  or,  test  materials  on  a  large  scale  as  well,  say,  at 
Karlsruhe  as  at  the  great  VersuchsanstalL^  (Experimental  Institution)  at 
Grosslichterfelde,  near  Berlin. 

4.  Higher  Technical  Education  in  the  United  Kingdom. — That  the  need 
of  better  technical  education  is  coming  to  be  appreciated  in  the  United  Kingdom  is 
reflected  in  the  progressive  expenditure  of  the  London  County  Council  thereupon, 
Por  the  years  ending  189  !•  to  190  i,  this  expenditaro,  in  thousands  of  pounds  sterling, 
was  : — 

1894  ...     J -5  1897   ...     116  1900  ...     145  1903   ...     236 


1895  .. 

.  42 

1S9S  .. 

.  118 

1901  .. 

.  208 

1904  .. 

.  305 

1896  .. 

.  77 

1839  ..., 

.  129 

1902  .. 

.  173 

1905  ... 

? 

But  the  sum  of  £805,213  for  1903-4  is  not  large  in  view  of  what  is  needed. 

Higher  Technical  Education  is  provided  in  the  Universities  of  the  United 
Kingdom.  The  report  contains  an  account  of  the  curricula  in  the  Universities  of 
Birmingham,  Liverpool,  Manchester  (Victoria  University),  the  Yorkshire  College 
of  Leeds,  the  Durham  College  of  ScioncR,  King's  College,  London,  the  University  of 
Edinburgh,  the  Heriot-'Watt  College  of  Edinburgh,  the  University  of  Glasgow,  the 
Koyal  University  of  Ireland,  the  University  Colleges  of  ^^orth  Wales,  Bangor,  and 
South  Wales  and  jMonnioutlishirc,  Cardiff. 

The  Manchester  Municipal  School  of  Technology  is  an  excellently  equipped 
institution,  giving  instruction  of  a  grade  comparable  to  that  of  the  Universities. 

The  courses  offered  show  considerable  variety,  and  there  are  a  large 
number  of  options  ;  these  mark  a  forward  step  in  English  education.  There  is  no 
academic  freedom,  however,  in  any  way  corresponding  to  that  of  Germanv. 

A  feature  of  interest  is  an  arrangement  between  the  Heriot-AYatt  College 
and  the  University,  botli  of  Edinburgh,  viz.,  that  part  of  the  study  and  practical 
laboratory  work  for  the  degrees  in  Engineering  in  the  University  maybe  had  in  the 
College  [Chap.  XXXIX.,  sec.  20,  pp.  472-3].  The  relation  between  the  two  is 
similar  to  that  between  the  University  and  Technical  College  in  this  State,  with  the 
exception,  however,  that  tlie  University  of  Edinburgh  is  very  poorly  equipped  for  the 
teaching  of  Engineering,  and  the  necessary  practical  exercises  cannot  be  organised 
therein. 

5.  Anglo-Saxon  Tendencies  in  Higher  Technical  Education.  The  reactions 
of  the  higher  education  of  America  and  Europe  on  England  are  remarkable.  In 
filling  her  professorial  cliairs,  America  has  been  much  more  free  from  insular' views 
than  most  countries;  a  fact  due  no  doubt  to  the  cosmopolitan  character  of  her 
population.  Her  professors  visit  Europe  very  frequently,  and  in  this  way  keep  in 
very  close  touch  with  every  advance  in  Europe.  Many  of  her  professors  are 
excellent  hnguists,  and  a  groat  many  speak  Erench  and  German  with  at  least 
moderate  facility.  '  ' 

Although  so  close  to  Europe,  this  is  loss  true  of  the  United  Kingdom;  and 
the  powerful  mfluence  of  Uxford  and  Cambridge  has,  perhaps,  stronglv  accentuated 
what  may  properly  be  called  the  insular  attitude  to  the  question^of  education 
generally.  ^ 

Professors  of  scientific  subjects,  scientific  observers,  and  men  of  truly  liberal 
education_  have,  however,  clearly  recognised  that  the  general  educational  and 
technological  progress  of  continental  Europe  is  such  that  no  one  can  afford  to  be 
Ignorant  thereof:  large  numbers  of  the  more  earnest  have  acquired  a  speaking 
knowledge  of  several  European  languages  so  as  to  be  able  to%ome  into  closer 

relations 


1  This  magnificent  institution  is  a  presage  of  further  teclmical  and 


j.iii3  iiiajjiiiiu^uiio  iii.-,uii,uuoii  IS  M,  presage  ot  tiirther  teclmical  aivl  in  li    f  ■  i     i 
institution,  and  has  no  meaning  unless  Germany  intcnrls  that  her  fu'tiir       '""">^J'''"''i  advance  m  Germany.     It  is  a  colossal 
quite  overshadov\'  Iier  past   brilliant  achievement      Tho   whole  dei'  i'^  ^'™*'™'^^  ^^^*" '^^  ^^  a  rate  and  on  a  scale  which  will 
anticipations  for  the  future  arc  that  it  will  m  iiiiess  a  still  more  ma»nT   "^V  °    ^'^™"''^y  ''^  =^  .^'■"■*  «/  education,  and  her 
agricultural  to  an  industrial  country.  ^  '  icent  success.     It  has  changed  Germany  from  an 
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relations  of  personal  and  scientific  camaraderie.'  This  spirit  lias  been  reciprocal, 
and  happily  has  issued  in  a  more  friendly  spirit  and  a  better  appreciation  of  one 
another's  educational  and  other  ideals. 

_  The  consequences  were  inevitable.  These  circumstances  have  brought  about 
a  distinct  tendency  in  University  development  in  the  United  Kingdom  which  can  be 
easily  perceived.  The  organisation  of  the  Birmingham  University,  for  example, 
decided  upon  after  a  special  review  of  the  trend  of  modern  European  education^ 
reflects  this.  It  led  to  a  recognition  of  the  fact  that  the  maintenance  of  the  type 
of  University  represented  by  the  Oxford  or  Cambridge  of  a  few  years'  back,  would 
be  to  place  the  British  student  under  very  great  disabilities.  The  whole  modern 
University  movement  may  be  described  on  the  one  hand  as  an  enlargement  of 
British  academic  conceptions  of  what  may  be  properly  regarded  as  constituting 
culture,  and  on  the  other  an  endeavour  to  bring  a  larger  section  of  the  community 
into  touch  with  the  highest  planes  of  education.     This  involved  several  things,  viz.  :— 

(1)  A  complete  change  of  attitude  in  regard  to  scientidc  knowledge  generally. 

(2)  A  far-reaching  change   of  vicAV  as  to  the  value  of  modern  languages  as 

instruments  of  culture,  which  may  well  take  the  place  of  ancient  languages. 

(3)  A  recognition  of  the  fact  that  not  only  science  but  even  technology  was 

worthy  of  inclusion  within  the  purview  of  higher  education. 

(4)  A  complete  abandonment  of  the  view  that  Latin  and  Greek,  or  either  of 
these  languages,  was  an  essential  in  liberal  education.' 

(5)  A  recognition  of  the  fact  that  persons  possessing  even  a  fine  knowledge  of 

only  ancient  languages,  but  none  of  science  or  technology,  are  really  only 
half-educated,  and  that,  so  far  as  education  is  concerned,  such  persons  do 
not  possess  a  normal  mental  horizon,  and  a  normal  understanding  of  the 
conditions  of  modern  civilisation. 

(6)  A  perception  of  the  fact  that  the  older  traditions  as  to  the  possible  range  of 

careers  for  the  liberally  educated  are  arbitrary,  illiberal,  and  injui-ious. 

The  changes  which  are  taking  place  in  English  higher  education  as  a 
consequence  are  momentous,  and  give  promise  of  its  reaching  a  more  satisfactory 
level,  not  only  in  higher  technical,  but  also  in  general  education.  The  modern  trend 
of  English  education  is  in  response  to  this  cliange  of  view,  and  the  injurious  effect 
of  the  older  education  upon  British  industrial  and  commercial  power  is  being 
minimised.  The  education  of  to-day  is  coming  into  closer  touch  with  the  national 
life  and  its  necessities,  and  there  is  a  rapidly  growing  appreciation  of  the  dignity  of 
branches  of  knowledge  hitherto  despised  by  those  ignorant  thereof. 

The  transforming  of  the  point  of  view  as  to  what  constitutes  liberal  education, 
is  not  only  changing  the  whole  tincture  of  the  modern  British  university,  it  is  also 
clearly  tending  toward  the  acceptance  of  the  principle  of  freedom  of  choice  as  to 
university  studies.  Still  more  important  is  the  fact  that  the  less  conservative 
secondary  schools  are  being  equipped  with  laboratories,  and  apparatus,  and  with 
more  accomplished  teachers.  In  short,  we  are  steadily  learning  educational  method 
from  continental  Europe. 

6.  Original  research  in  Science  and  Technology,  and  its  Relation  to  Technical 
Efficiency. — The  attitude  of  a  people  towards  original  scientific  investigation 
profoundly  affects  the  industrial  efficiency  of  its  units.  All  scientific  investigation 
is  non-utilitarian,  but  the  knowledge  that  comes  in  this  way  is  often  of  very  great 
utility  in  industrial  advance.  It  has  been  estimated  that  the  practical  value  to 
France  of  the  researches  of  M.  Berthelot  is  greater  than  the  whole  cost  of  the 
Eranco-German  War,  with  the  indemnity  included.  The  fates  of  industries  often 
depend  upon  scientific  discovery,  as  the  work  of  Pasteur  in  regard  to  diseases  of  the 
silk- worm  so  well  shewed.  The  development  of  the  beet-sugar  industry,  and  of  the 
aniline,  alizarine,  and  dye  industries  generally,  also  confirm  the  statement. 

The  appreciation  of  this  fact  in  Continental  Europe  has  led  to  a  state  of 
things  which  is  very  remarkable  and  worthy  of  special  mention.  Proprietors  of 
large  industries  employ  scientifically  trained  men  to  investigate,  not  merely  scientific 

matter 

'  At  tlie  informal  part  of  the  meetings  of  the  Royal  Society  of  England,  one  often  hears  many  a  conversation 
proceeding  in  French  and  also  in  Gorman  and  Italian.  Occasionally  even  primary  school  teachers  visit  Europe  for  general 
and  linguistic  studies. 

"  It  is  well  that  some  should  thoroughly  learn  these  languages.  On  their  own  initiative  many  will  learn  them  when 
they  are  well  taught.  It  is  remarkable  that  where  these  languages  are  much  better  learnt  than  they  are  in  the  United 
Kincrdom,  the  insistence  upon  their  being  universal  has  been  abandoned.     This  has  been  discussed  in  the  earlier  reports. 
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matter  in  direct  connection  with  their  industry,  but  generally.  Men  who  make 
discoveries  are  retained  in  employment,  even  when  those  discoveries  have  no 
immediate  hearing  on  the  industry  in  question ;  so  vividly  is  the  fact  of  the  inter- 
dependence of  various  items  and  branches  of  scientific  knowledge  appreciated  ! 

In  1901  there  were  about  4,500  technical  chemists  employed  in  various 
German  works,  and  Germany  had  trained  about  7,250  chemical  specialisls  of  various 
kinds.  As  far  back  as  1897,  not  loss  than  67  works  employed  1  chemist  each,  33 
works  from  6  to  20  chemists,  9  dye  works  from  20  to  105  chemists/  The  conditions 
under  which  these  chemists  labour  depends  almost  wholly  on  the  attitude  of  the 
employer  to  scientific  research.  A  narrow  man  would  regard  much  of  their  work 
as  having  practically  no  bearing  upon  his  business ;  and  it  is  exactly  there,  where  a 
broader  scientific  tradition  plays  its  important  role.  The  better  educated  man,  and 
man  of  larger  scientific  and  industrial  horizon  is  capable  of  recognising  that  the 
ultimate  value  of  a  discovery  may  be  of  immense  importance,  notwithstanding  that 
its  direct  value  may  be  negligible  or  zero,  and  it  is  because  of  this  that  German 
industry  thrives  so  well.  Our  own  industries  are  hampered  because  we  have  not  a 
like  spirit. 

This  attitude  of  mind  is  developed  in  the  Universities  and  Technical  High 
Schools,  and  to  a  lesser  extent  also  in  the  Secondary  Schools.  Many  of  the 
professors  and  teachers  of  the  Secondary  Schools  have  themselves  made  important 
and  even  splendid  contributions  to  science.^  This  fact  gives  a  tincture,  not  only  to 
the  German  teacher,  but  to  the  mind  of  the  whole  nation. 

Everywhere  in  the  world,  the  so-called  '•'  practical  man  "  has  held  systematic 
and  scientific  training  in  derision.  He  has  loudly  declaimed  against  scientific 
"  faddism  "  as  valueless.  But  Germanic  and  Japanese  developments  are  a  reply  to 
this  nationally  injurious  attitude.  Germany  has  changed  nationally  from  a  life,  very 
largely  agricultural  and  weak  industrially,  to  one  much  more  scientific  and 
profitable  in  agriculture,  and  at  the  same  time  one  of  enormous  industrial  power. 
This  she  has  done  by  the  reactions  of  higher  education  upon  lower,  and  by  the 
development  of  a  national  and  broad  scientific  instinct.  One  hundred  years  has 
been  taken  in  this  development.  Japan  has  profited  by  this  lesson,  and  in  one-third 
or  fourth  of  the  time  has  created  the  same  intense  appreciation  of  what  scientific 
spirit  can  do  for  a  nation. 

English  experts  point  out  that  we  must  nationally  change  our  attithde  or 
submit  to  national  decay,  and  English  educationists  are  trying  to  bring  about  such 
a  change.  No  one  in  Germany  would  now  argue  the  "  practical  man's  "  view.  The 
case  has  gone  by  the  board. 

The  instinct  of  appreciation  of  science  is  easily  developed  by  science  teaching, 
and  still  more  by  participation  in  some  form  of  original  research. 

The  academically  bracing  atmosphere  of  the  German  University  has  beqn 
referred  to  in  eulogistic  terms  by  our  own  countrymen,  who  have  spent  any  time 
therein,  and  who  really  know  something  of  what  they  are  speaking. 

Our  University  and  Technical  Educational  system  is  being  influenced  in  the 
right  direction,  but  not  sufficiently.  Students  and  members  of  the  teaching  staff, 
without  exception,  should  have  larger  opportunity  for  undertaking  original  scientific 
work.     This,  however,  is  hampered  in  two  ways,  viz.,  by  : — 

(1.)  Insufficient  preparatory  education  of  the  student,  and  consequent  absence 
of  maturity  in  the  scientific  element  of  his  mind. 

(2.)  The  notion,  which  occasionally  manifests  itself,  that  professors  in  charge  of 
departments  are  entitled  to  be  invariably  associated  as  joint  authors  with 
the  work  done  in  the  laboratories  under  their  charo-e,^  or  even  to  wholly 
appropriate,  practically,  the  whole  of  the  work  done'  by  their  juniors  or 
colleagues.^  rjij^g 


s  ecialLte°*  ^"''°"'  ^"^^  ''^"'  ''°  """''*'"'  knowledge  of,  or  a  mere  smattering  of  chemistry  ;  but  highly  trained  chemical 

'That  anyone  should  be  able  to  retain  the  directorship  or  hea.lmastership  of  au  important  secondary  school  with- 
out making   eminent  contributions   to  some  branch  of    human  knowlerlup    <sn,.l,   n=   „,o,t  i         »^'^"""|'iy  'f^"""'  "'" 
prfagogy,  etc.,  is  probaby  unexampled  in  Continental  Europe.      '^"°"'^^''Se,   such  as  mental  or  natural   philosophy,  or 

'  This  immoral  attitude  is  not  wholly  unknown  in  official  circlpq   xvhoi-o  „„.^  1:1.  i        i  i  ■  ^  j  1 

higher  officers.      This  occurs  wherever   these  hold   their  posts  northrouahiner?,,?  ""'Ti^'^  appropriated  by 

almost  forced  to  attempt  to  exploit  the  higher  attainment  J  of  siibordinates  ami  o  en.ln,  ^°T  "^l"""  '■'^'°"  \^^^  ''Z 
which  they  have  no  claim.  To  this  is  due  the  very  serious  mistXs  which  .',re  LI  ^"'*™^°"y,  ^  ''^t'^'"  ^  reputation  to 
others  which,  though  equally  serious,  are  never  publicly  revTaled  discovered,  or  become  obvious,  and  many 

^  There  arc  cases  where  the  professor  simply  directs  work  to  be  done,  and  regards  it  as  his  own. 
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The  only  reward  which  the  scientific  worker  has  for  his  sacrifices  of  time, 
opportunity,  and  money,  is  the  kudos  attached  to  the  work  done.  Under  an  acade- 
mically honest  policy  the  real  worker  is  never  rohhed  of  this,  and  it  is  nationally 
important  that  he  should  not  be,  for,  on  account  of  his  merit,  his  advancement  is  in 
the  public  interest.  This  helps  the  community  to  flefend  itself  against  pretenders, 
and  to  place  itself  under  the  lead  of  men  of  genuine  and  thorough  attainments. 

Here,  again,  the  atmosphere  of  a  German  University  is  excellent.  Its 
traditions  in  this  respect  are  uniformly  honourable,  and  give  students  every  encourage- 
ment to  undertake  original  research,  as  their  doctorate  theses  abundantly  testify.  It 
is  not  the  examinations  a  student  passes,  but  his  original  contributions  to  knowledge 
which  win  for  him  distinction  and  advancement. 

The  psychological  value  of  original  research  is  obvious.  It  is  creative  effort, 
and  cultivates  power  of  initiative,  and  of  applying  known  principles  as  guides  in 
unknown  fields.  Industrial  enterprises  depend  for  their  success  upon  this  very  spirit, 
and  hence  the  training  of  the  Germany  University  and  Technical  High  School  is  in 
the  front  rank  of  helpful  education. 

What  has  been  said  in  ttiese  respects  applies,  mutatis  mutandis,  to  the  other 
higher  education  and  technical  institutions  of  Continental  Europe.  Up  to  the 
present,  America  has  caught  more  of  this  spirit  than  has  the  United  Kingdom.' 

British  methods  are  not  wholly  free  from  the  exploitation  of  other  minds,  with 
but  partial  acknowledgment,  or  even  its  complete  absence.  This  element  is  changing, 
and  as  time  goes  on  the  advanced  student  is  getting  increasing  opportunities  of 
original  work  under  normal  conditions. 

7.  Cuncluding  Remarks. — To  have  made  an  exhaustive  comparison  of  Higher 
Technical  Education  in  various  countries  would  have  exceeded  the  limits  of  this 
summary.  Enough  has  been  adduced  to  give  a  general  idea  of  characteristic 
differences. 

To  sum  up,  the  Continental  ideal  is  : — 

(1.)  To  found  higher  technical  (or  other)  education  on  the  basis  of  an  excellent 
secondary  school  preparation  of  a  definite  and  thorough  character. 

(2.)  To  create  in  this  way  a  condition  which  makes  possible  an  academic  freedom, 
such  as  will  allow  for  greater  individuality  of  development. 

(3.)  To  give  thorough  coiu'scs  of  limited  range,  and  of  sufiicient  duration  to 
reach  real  efficiency. 

(4.)  To  create  a  profound  respect  for  original  effort  in  investigation  and  research 
as  an  instrument  of  culture. 

America  is  following  in  much  the  same  direction,  but  her  courses  are  less 
thorough  than,  say,  the  German.  The  United  Kingdom  can  only  reach  the  same 
level  by  thoroughly  organising,  at  least,  higher  Secondary  Education  ;  it  cannot 
reach  it  as  long  as  it  fails  to  do  this. 


Changes  are  taking  place,  but  they  are  greatly  hampered,  among  other  things,  by  our  passion  for  examinations. 


XXTI. 
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XXII. 

CONCLUSIONS   AND   EECOMMENDATIONS  REGAEDING  HIGHER 

TECHNICAL  EDUCATION. 

[G.  H.  KNIBBS.] 


1.  The  importance  o£  higher  technical  education. 

2.  General  concIusion5. 

5.  Recommendations. 


3.  Objections  anticipated. 

4.  Is  reform  possible  ? 


1.  The  Importance  of  Su/her  Technical  Education.—'-  Is  higher  technical 
education  of  any  importance  ?  "  may  well  be  asked.  The  following  facts  regarding 
mining  will  give  some  indication  of  the  answer  for  one  branch.  The  value  of  the 
plant  and  machinery  used  in  mining,  the  number  of  persons  employed,  and  the  value 
of  the  output,  according  to  the  1903  "  Statistical  Register,"  is  as  follows  :— 

Mining'. 


Metalliferous  mines 


Coal-mining 


T.jtals 


Plant 
and  Machinery. 


2,097,710 


l,770,.31i 


Persons 
Employed. 


23,412 


U,177 


Value  of  Output. 


Copper  ... 

Tin         

Silver  and  lead... 

Gold       

Other  metal,  etc. 


Coal 
C.ike 


£:5,S6S,()2i' 


37,6111 


£ 

446,286 

15.5,723 
1,501,403 
1,080,029 

.300,747 

2,319,660 
10S,764 

£.5,912,612 


The  total  number  employed  in  manufactories  and  works  Avill  also  give  some 
indication  of  the  magnitude  of  the  interests  with  wdiich  technology  is  concerned. 

Manufactories  and  Works. 


Plant  and  Machinery. 


Persons  Emploj'ed.   '    Horse-power  used. 


■\Va"os  Paid. 


The  total  of  the  mining  and  manufacturing  interests  is  obviously  considerable. 
The  measure  of  the  importance,  however,  is  not  merely  the  magnitude  of  existing 
interests,  but  of  those  which  are  likely  to  arise  in  virtue  of  the  raising  of  the  general 
level  of  intelligence  and  technical  efficiency.  It  is  exactly  that  which  the  liistory 
of  the  German  Empire  has  taught,  viz.,  that  the  statesman  w4io  is  to  advance 
his  country  must  not  wait  for  wants  to  arise,  but  anticipate  them  ;  and  of  all 
■expenditures  which  promise  abundant  return,  education  may  be  placed  in  the  front 
rank.  The  whole  movement  of  German  education  has  been  in  advance  of  existing 
requiEemeats.  2. 


}  About  two-third§  of  this  is  paid  in  the  metropolis,  one-third  in  country  districts. 
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P  +1,  ^'  ^^'^f^'^^  Conclusions. ~ThQ  drift  and  purport  of  the  concluding  remarks 
ot  the  preceding  division  may  be  restated  in  another  form.  A  wide  review  of 
mgner  technical  education,  and  a  comparison  between  the  methods  of  tliis  State 
mm  those  of  Continental  Europe,  or  even  with  those  of  America,  disclose  four 
things,  VIZ. :  — 

1.  That  the  organisation  of  higlier  technical  education  in  this  State,  and  methods 
of  instruction  therein,  cannot  be  compared  in  thoroughness  with  those  of 
Continental  Europe. 

11.  That  M'hile  it  retains  its  characteristic  features  the  existing  scheme  can  never 
achieve  such  thoroughness  as  to  make  it  a  peer  among  the  Continental 
systems  of  higher  technical  education. 

in.  That  the  variety  and  range  of  technical  education  here  is  not  only  very 
limited ;  it  does  not  meet  existing  requirements,  and  certainly  does  not 
anticipate  future  developments. 

IV.  That  a  sound  advance  depends  fundamentally  upon  the  general  improvement 
of  secondary  education,  by  which  means  alone  adequate  preparation  for 
courses  in  technical  subjects  and  in  higlier  technology  generallv  can  be 
assured. 

Now,  if  such  conclusions  are  justified  by  the  facts,  the  measure  of  the 
seriousness  of  the  situation  presents  itself  at  once  for  consideration.  This  is 
determmed  by  the  answer  which  must  be  given  to  tlie  question  "Is  technical 
education  a  factor  of  moment  in  national  strength  and  solidarity,  and  in  meeting  the 
commercial  and  industrial  rivalry  of  other  peoples  P  "  To  this  comes  the  answer  of 
Prussia's  defeat  in  1806,  France's  defeat  in  1870,  and  Russia's  defeat  this  year.  In 
the  former  cases  it  has  been  openly  admitted  by  the  defeated  party  that  national 
power  depended  largely  upon  educational  superiority  ;  that  the  defeat  was  due  to 
educational  neglect.  In  the  last  case,  Japan's  wonderful  educational  advance  goes 
far  to  explain  the  unprecedented  thoroughness  of  her  movements. 

3.  Objections  Anticipated. — It  is  important  that  some  objections  should  be 
anticipated. 

Against  conclusion  (i),  national  indifference  and  vanity  are  likely  to  provoke 
resentment.  To  this  it  may  be  replied  that  no  one  can  impartially  study  the  facts 
and  fail  to  reach  the  conclusion.  Our  own  countrymen  are  warning  us  in  language, 
the  import  of  which  is  as  serious  as  public  and  responsible  utterances  can  possibly 
be  [Chap.  IV,  sees.  1-7,  pp.  15-24].  Every  competent  observer  who  has  witnessed 
the  facts,  and  who  has  made  a  thorough  study  of  the  question,  draws  the  same 
conclusion. 

Regarding  conclusion  (ii),  it  is  customary  to  hear  the  shallow  criticism  urged 
that  the  genius  of  English  education  is  opposed  to  stereotyped  methods.  The  truth 
is — and  it  is  a  truth,  the  pungency  of  which  lies  in  its  verity — that,  as  a  nation,  we 
are  the  victims  of  a  very  large  amount  of  educational  quackery,  which  is  menacing 
our  national  status ;  and  this  quackery  shelters  itself  under  pretentions  to  genius. 
The  implication  of  want  of  flexibility  in  the  methods  of  other  nations  is  untrue.^ 
Further,  it  may  be  said  that  there  is  undoubtedly  a  science  of  education,  and 
educational  organisation  should  conform  thereto.  Indifferent  organisation  is  not 
the  mark  of  excellence,  or  of  some  extraordinary  genius  which  makes  our  nation 
independent  of  the  universal  laws  governing  the  evolution  of  the  human  body  and 
mind  ;  it  is  simply  the  mark  of  that  national  indifference  to  good  education  which 
has  been  satirised  by  Dickens  and  Thackeray. 

It  is  unquestionable  that  the  results  Avhicli  can  be,  and  are,  achieved  by 
establishing  a  good  system  of  thorough  secondary  education,  as  a  preparation  for 
higher  education,  are  vastly  superior  to  those  which  are  reached  with  an  inferior  and 
irregular  secondary  system.  The 

'  The  boast  that  the  French  Minister  of  Public  Instruction  could  tell  What  passage  was  being  read  in  every  school 
in  France  must  be  taken  cum  qrano  salts.  As  a  matter  of  fact,  the  French  trained  teacher  is  much  more  free  tl}an  the 
teacher  of  our  Department  of  Public  Instruction,  just  because  he  is  trained. 

3—;: 
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The  statement  in  the  report  of  15tli  July,  1902,  of  the  special  sub-coramittcc  of 
the  London  County  Council's  Technical  Education  Board,  tliat  we  must  change  our 
educational  indifference,  or  must  submii  to  national  decay  [Chap.  IV",  sec.  2,  p.  16],  is 
believed  by  the  Commissioner  here  writing  to  in  no  way  overstate  the  serious  nature 
of  the  situation^ ;  and  if  this  judgment  be  correct,  our  worst  enemies  are  those 
within  our  own  borders  who  try  to  prevent  us  realising  the  truth  as  to  the  grave 
consequences  which,  sooner  or  later,  must  overtake  us  because  of  our  educational 
demerits.^ 

To  conclusion  (iii),  it  will  be  answered  that  there  is  no  existing  demand  for 
technically  well-educated  men.  This  can  be  answered  among  other  ways  by  analogy 
to  individual  experiences.  The  youth  who  succeeds  is  not  one  who  waits  for  posts  to 
be  offered  before  he  prepares  himself  for  them,  but  one  who  anticipates  the  situation, 
and  is  found  to  be  ready  when  the  opportunity  occurs. 

Where  any  form  of  higher  practical  education"  has  been  received,  the  student 
is  benefited,  even  though  he  may  be  unable  to  immediately  devote  his  talents  in  the 
way  desired,  and  no  form  of  higher  technical  education  unfits  for  humbler 
occupation.     On  the  contrary,  it  gives  great  resource. 

The  experience  of  Germany,  America*,  and  Japan,  has  shewn  that  the 
advantage  lies  with  the  nation  that  anticipates  the  requirements  of  its  people ;  not 
the  nation 'that  waits  till  the  need  has  become  urgent. 

So  long  as  the  technical  branches  of  University  education  in  this  State 
remain  at  their  present  level,  it  will  be  impossible  for  A.ustralians  to  command  the 
best  posts  :  they  are  likely  to  fall  to  men  of  better  education  and  training,  or  possibly 
to  Englishmen  of  much  the  same  education  as  ourselves,  but  whose  limitations  have 
been  disregarded. 

If  this  State  normally  developes,  we  shall  require  chemical,  electrical, 
mechanical,  agricultural,  and  other  experts,  and  a  much  better-educated  class  of 
technical  instructors. 

The  last  objection  which  may  be  anticipated,  viz.,  to  (iv),  scarcely  needs 
answer.  No  one  can  examine  a  German  secondary  school,  take  stock  of  the  calibre 
and  training  of  its  professional  staff,  look  at  its  equipment,  without  recognising  how 
much  better  prepared  the  German  student  is  than  the  English  student,  or  our  own. 
There  is  no  short  cut  or  royal  road  to  educational  thoroughness  available  for  us 
alone.  The  truth  is,  that  our  education  is  slovenly  and  indifferent,  oiir  educational 
traditions  such  that  we  tolerate  these  defects,  in  fact,  are  almost  unconscious  of 
them.  It  is  only  by  study  and  personal  visitation  that  one  is  able  to  appreciate  how 
grave  are  those  national  limitations  Avhich  our  insularity  tempts  us  to  ignore. 

4.  Is  reform  possible  ? — A  word  may  be  said  as  to  the  practicability  ofrejorm. 
Those  who  are  indifferent  to  good  education,  or  whose  vis  inerticv  is  such  that  they 
do  not  care  for  change,  even  though  the  national  destiny  demands  it,  are  ever  ready- 
to  declare  that  the  better  state  of  things  is  impracticable,  notwitlistanding  its  actual 
realisation  elsewhere.  Change  for  the  better  has  never  originated  with  this  class, 
nor  has  such  change  come  by  popular  demand,  for  a  people  is  not  vividly  conscious 
only  of  the  state  of  things  to  which  custom  has  habituated  it.  Those  who  know  our 
needs  carry  upon  tlieir  shoulders  the  responsibility  of  endeavouring  to  brino-  about 
reform.  It  needs  only  earnestness  to  bring  it'  about.  It  would  surely"  be  an 
un-British  action  to  accept  defeat  in  the  Avorld  of  educational  ideals  and  methods, 

without 


'  The  facts  and  opinions  recited  in  Chap  IV,  as  to  tlie  gravity  of  our  national  position  through  defective  education, 
are  commended  to  the  notice  of  those  whose  antagonism  to  reform  arises  from  educational  indifference  or  from  interested 
motives,  or  from  insular  vanity.     Foreign  nations  know  tlie  trutli  about  ui.  ' 

=  It  is  mentioned  in  the  report  referred  to  that  America  had  recently— i.r.,  in  llfK'— received  £1.S  000  000  for  her 
universities  alone  That  amouut  has,  I  believe  been  exceeded  since.  Dr.  Carl  Peters  points  out 'how  '  ni^gardly- 
"  ridiculously  small    —is  Jinglish  expenditure  on  technical  education.  56        j 

3  From  thnt  tjpe  of  English  University  education  which  creates  i,i  the  student  sentiments  utterly  inconsistent  with 
the  existing  conditions  ot  the  world  and  its  stern  reahties,  and  often  leaves  him  stranded  wi,h  an  imperlecl,  command  of  Greek 
and  Latin  and  no  practical  or  usclul  knovvledse  or  acompliehment,  no  inference  should  be  draU  except  that  it  is  not  a 
normal  scheme  or  eduialion.  '  ' 

1   '>      '400"  ^"'"""'^  °^  ''''  Massacluisctts  Institute  of  Terhnology  is  inst.udive  in  thie  connection.     Sec  Chap.  XXXV,  sees. 
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without  even  an  effort  to,  place  the  -reatesfc  of  all  our  public  institutions  in  the  front 
ranlc  ot  excellence,  and  make  our  educational  organisation  worthy  of  the  present 
place  of  Britain  m  the  world's  economy. 

f    t     t'^^^^  ^'*^^  hindrances  are  indifference  and  niggardliness  as  to  expense.^     (See 

5.  Recommendations.— T\\e  following  recommendations  are  all  practicable  if 
we  are  in  earnest  as  to  the  much-needed  reform  of  our  educational  system  :— 

1.  That  the  higher  technical  courses  in  the  University  and  in  the  Technical 

Colleges  should  be  allowed  only  after  suitable  preparatory  education. 

2.  That  special  preparatory  schools  be  created,  so  that  students  should  pass 

tlirough  such  period  of  preliminary  education  as  is  requisite  to  enable  them 
to  attend  the  technical  or  professional  courses  of  the  University  or 
Technical  College.  Thus,  preparatory  schools  could  be  within  the  institu- 
tions referred  to. 

3.  That  the  character  of  the  courses  in  the  University  and  Technical  College  be 

suitably  raised  and  made  mucli  more  thoroush. 

4.  That  the  number  of  possible  courses  be  increased  so  as  to  include  as  many  as 

possible  of  the  following,  viz.  : — 

(1)  Architecture.  (9)  Mining  engineering. 

(2)  Chemical  technology.  (10)  Practical  mining. 

(3)  Electro-chemistry  and  chemical  (11)  Pharmacy. 

engineering.   '  (12)  Surveying. 

(4)  Civil  engineering.  (13)  Higher  surveying  and 

(5)  Electrical  engineering.  geodesy. 

(6)  Mechanical  engineering.  (14)  Agriculture.^ 

(7)  Hydraulic  engineering.  (15)  Commerce. 
(S)  Metallurgy. 

5.  That  until  the  University  of  Sydney  allows  those  who  desire  to  enter  for 

scientific  and  technical  courses  to  matriculate  loithout  Latin,  the  highest 
branches  of  the  scheme  of  teclinical  education  under  the  Technical  Branch 
of  Public  Instruction  be  constituted  as  nearly  as  possible  on  the  lines  of 
the  recent  polytechnical  schools  of  Europe,  as  a  step  towards  the  creation 
of  a  technical  high  school  or  University. 

6.  That  when  the  University  ceases  to  insist  upon  Latin  for  matriculation  in 

scientific,  engineering,  and  technological  subjects  generally,  an  endeavour 
be  made  to  correlate  the  higher  Avork  in  the  Technical  College  with  that 
of  the  University,  that  they  will  liarmonise  with  and  as  far  as  possible 
supplement  one  another,  somewhat  in  the  manner  for  example  of  the 
Heriot-Watt  College  and  University  of  Edinburgh  [Chap.  XXXIX,  sec. 
20,  p.  472]. 

7.  That,  independently  of  any  decision  Avith  regard  to  Latin,  an  endeavour  be 

made  to  establish  correlation  between  higher  technical  subjects,  as  taught 
in  the  University  and  in  the  Technical  College  (provided  that  this  in  no 
way  hampers  the  development  of  the  College  if  necessary  as  a  Technical 
University),  so  as  to  afford  students  the  fullest  opportunity  for  any  type  of 
technical  education  they  may  desire. 

8.  That  all  courses  be  reorganised,  so  as  to  secure  educational  thoroughness,  the 

necessarv  alterations  in  and  additions  to  the  teaching  staff  beinsr  made. 


'  That  we  are  niggardly  is  shewn  by  the  following  iigures,  giving  the  cost  per  annum  of  the  primary  education  of 
each  pupil : — 

£   s.   (1. 

4     9     1 

4     7     4 

3  16    6 

3  13    7 

3    8    2 

Such  figures  show  that  we  do  not  yet  believe  in  education,  for  in  a  sparsely  populated  country  it  is  necessarily  costly, 
and  yet  we  do  not  pay  as  much  per  pupil  as  is  paid  in  Bremen  or  Hamburg,  with  their  dense  populations  ! 
^  These  are  inserted,  as  they  have  been  recommended  before. 


£  s.    d. 

North  Atlantic  div.  United  States 

...     6  18    8 

United  States  (average) 

Western               do.            do. 

...     6  11     7 

New  Zealand 

Argentine  Eepublic          

...     5  16  11 

Bremen,  Germany 

Manitoba,  Canada           

,.,     5  12     1 

Hamburg     

British  Columbia   ...         

...5    2    7 

New  South  Wales... 
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XXIII. 

ART-INDUSTRY  SCHOOLS. 

[G.  H.  KNIBBS.] 


1.  Origin  and  Cliaracter  of  the  Art-Iuduatry  Scliool. 

2.  ^lie  Aim  of  Art-Industry  Schools  in  Germany. 

3.  Remarkable  Change  of  Attitude  as  to  Artistic  Style. 

4.  General  Method  of  Developing  Artistic  Techniijae. 

5.  Kapid  Multiplication  of  the  German  Art- Industry 

Schools. 

6.  General  Organisation  of  the  German  Art- Industry  School. 


7.  Industrial  or  Technological  Museums. 

S.  Importance  of  Technological  Museum  for  Technical 

Education. 
9.  Some  Statistics  regarding  German  Art-Industry 

Schools. 

10.  Art-Industry-Schools  in  other  Countries. 

11.  Concluding  Remarks  on  Art-Industry  Schools. 


1.  Origin  and  Character  of  the  Art-Industry  School. — The  London  Exhibition 
of  1851  gave  the  first  great  modern  impulse  to  systematic  instruction  in  Art  Industry, 
and  England  herself  was  the  first  to  profit  thereby  in  the  creation  of  the  Department 
of  Science  and  Art  and  the  South  Kensington  Museum.  Soon  afterwards  the 
example  of  England  was  followed  by  Germany.  The  economic  disasters  which 
Napoleon  had  inflicted  on  her  resulted  in  such  exhaustion  that  for  a  number  of  years 
the  demand  for  artistic  products  was  very  small,  and  in  consequence  the  art  element 
in  her  industry  sadly  needed  rehabilitation.  When  she  became  acutely  conscious  of 
this,  her  educational  instinct  or  genius  prompted  the  creation  of  a  large  number  of 
special  schools,  the  object  of  which  was  to  train  for  the  production,  not  merely  of 
technically  perfect  wares,  but  such  as  demanded  artistic  finish.  These  special  schools 
are  the  Art-Industry  Schools. 

The  first  object  after  the  Napoleonic  wars  was,  naturally,  to  look  to  the 
services  of  the  skilled  "  Handwerker  "  (artisan)  or  "  Techniker  "  (technical  workman) 
rather  than  to  those  of  the  "  Kunstfertige  Handwerker  "  or  "  technische  Kilnstler  " 
(artistically- skilled  artisan  or  technical  artist).  But,  as  stated,  the  English 
Exhibition  awakened  a  new,  or  rather  a  dormant,  impulse  to  rehabilitate  the  artistic 
element,  and  when  she  seriously  set  about  the  necessary  special  education,  Germany 
endeavoured  to  make  them  worthy  of  her  other  educational  institutions,  and  has  so 
far  succeeded  that  this  division  will  advisedly  be  largely  devoted  to  a  description 
of  them. 


2.  The  Aim  of  Art-Industry  Schools  in  Germany. — To  understand  the  exact 
nature  of  the  Art-Industry  School  some  reference  is  necessary  to  the  types  of  existing 
school  in  which  the  art  element  is  included.     These  are  the  following,  viz.  • — 


German  Name. 


(1^  Kunstchulen... 

(2)  Kunstgewerbeschulen 

(3)  Kunstgewerbe  und  Handwci- 

kerschulen. 

(4)  Kunstund  Gewerkschulcn  . . 


(5)  Gewerbliche      Zeichen  und 
Kunstgewerbeschulen. 


English  Significance. 


Remarks. 


Art  Schools 
Art-Industiy  Schools 

Art-Industry    and   Artisan 

Schools. 
Art  and  Artisan  Schools  . . . 


Industrial      Drawing     and 
Art-Industry  Schools. 


Schools  for  Art  Training  or  Education. 

Higher  Grade'  Schools  for  Education  in 
Art  as  applied  to  Industries. 

Lower  Grade^  Schools  for  Education  of 
Artistic  "Workman. 

Schools  for  the  Education  of  Tradesmen 
or  Artisans  who  need  some  Artistic 
Training. 

Schools  for  Education  in  the  application  of 
Art  to  Industry,  in  which  the  Indus- 
trial Drawing  i.s  a  very  special  feature. 


All  of  these  may  be  distinguished  from  the  lEandwerkerschulen  or  Artisan 
Schools,  pure  and  simple.     They  are,  however,  not  the  only  schools  which  in  the 

artistic 


'  From  the  point  of  view  of  the  Art  Element. 
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artistic  element  appears.  Many  art-industries  are  represented  in  the  schools  for 
special  industries—i.e.,  schools  solely  devoted  to  education  for  particular  industries, 
such  for  exaniple  as  the  textile,  ceramic,  wood-working  and  metal-working  industries, 
and  the  building-trades.  Even  in  the  general  artisan  schools  (Geiverbeschulen)  there 
is  often  quite  a  considerable  amount  of  art  instruction. 

The  aim  of  the  Art-Industry  Schools  may,  therefore,  be  described  as  an 
endeavour  to  intensify  the  artistic  sense  in  the  higher  class  of  workmen,  so  that  they 
may  embody  this  in  the  manufacture  of  ordinary  practical  objects  of  daily  use.  In 
this  way  goods  will  not  merely  be  serviceable,  durable,  and  Avell-designed,  they  will 
also  exhibit  grace  of  form  and  harmonious  colouring. 


3.  Hemarkable  Change  of  AtlilaJe  as  to  Artistic  Style. — A  wide  survey  of  all 
forms  of  art  has  developed  a  recognition  of  the  fact  that  there  is  some  subtle  connection 
between  the  spirit  of  a  nation  and  the  material  forms  in  which  its  artistic  sense  is 
expressed.  Governed  largely  by  tradition,  it  was  the  custom  until  quite  recently  to 
give  unqualified  prominence  to  the  study  of  the  antique  and  earlier  styles.  This, 
however,  has  given  place  to  a  cultivation  of  the  individual  student's  own  style,  the 
study  of  the  former  being  no  longer  intended  to  constitute  canons  of  style  from 
which  he  must  in  no  wise  deviate,  but  merely  to  broaden  his  art-horizon,  and  deepen 
his  artistic  consciousness.  And  it  does  this  as  much,  or  even  more,  by  awakening 
his  sense  of  individuality  in  artistic  feeling,  as  by  provoking  the  spirit  of  artistic 
imitation. 

It  is  now  recognised  in  the  German  Schools  that  the  modern  German  can  no 
more  receive  and  reflect  impressions,  or  create  art-forms  or  colourings,  corresponding 
to  the  Greek,  Uoman,  or  Gothic  periods,  than  he  can  reflect  the  artistic  sense  of 
China  or  Japan,  India,  or  Russia,  or  any  other  equally-characteristic  country.  Nor 
does  strength  lie  in  imitation,  but  in  self-develoj)ment,  in  evolving  that  which 
coincides  with  one's  deepest  artistic  feeling. 

Hence,  although  the  study  of  the  antique,  etc.,  is  not  neglected,  the  study  of 
local  colouring,  landscape,  of  plant  life  and  animal  life,  and  characteristics  of  the 
human  form  and  its  variation,  is  prosecuted.  Students  endeavour  to  find  out  and 
copy  the  most  beautiful  bits  of  scenery,  and  they  are  encouraged  to  create  designs 
reflecting  their  own  ideas  as  to  style,  etc. 


4.  General  method  of  developing  artistic  technique. — After  the  usual  lectures 
in  the  history  of  art,  and  instruction  in  geometrical  drawing,  ornamentation  with 
design,  descriptive  geometry,  the  theory  of  light  effects,  perspective,  profile  and  out- 
line drawing,  freehand  drawing,  figure  drawing  and  anatomy,  of  plants  and  flowers, 
the  study  of  style,  painting  in  water-colour  with  colour  studies,  drawing  from  the 
nude,  drawing  and  painting  from  nature,  etc. — the  special  object  of  all  of  which  is 
to  secure  faultless  artistic  representation — the  students  are  exercised  in  the 
independent  construction  of  models  from  their  own  designs,  the  object  of  this  being 
to  make  the  students  something  more  than  mere  draftsmen.  These  exercises  also 
enable  the  art-designer  to  grasp  more  clearly  the  question  of  the  practicability  of 
his  art-designs.  Models  are  made  in  gypsum,  cardboard,  etc.,  designs  are  worked 
out  in  clay,  plastilin  or  plasticene,  etc.,  and  in  ceramics  pupils  turn  their  vases  on 
the  potter's-wheel,  glaze  and  fire  them,  paint  their  designs  thereupon,  etc. 

It  may  be  mentioned  that  not  only  did  Germany  profit  by  EngHsh  example 
initially,  but  the  directors  of  her  art  industry  schools  still  closely  observe  British 
methods  and  equipments,  and  unhesitatingly  adopt  whatever  they  conceive  to  be 
excellent.  The  magnificent  museum  of  South  Kensington  served  as  a  model,  and  so 
also  do  the  very  high  artistic  quality  of  a  large  number  of  English  products.'  The 
defects  of  the  German  art-industry  schools  will  be  referred  to  later. 

5. 


1  Especially  textiles.     A  comparison  of  the  German  with  English  goods,  will  shew  that  the  artistic  advantage  is 
often  on  our  side. 
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5.  Rapid  Multiplication  of  German  Art  Industry  Schools. — The  rapidity  with 
which  the  Art  Industry  Schools  have  been  multiplitd  is  worthy  of  remark.  They 
appear  in  the  following  list  in  the  order  of  founding,  viz. : — 


Art  Industry  Schools  of  Germany. 

Town  or  City. 

Founded. 

Teaohine 
Staff.  ■ 

Eemarks. 

1.  Niirnberg 

1662 

16 

Private  school;  Kunsischule  1821,  Kunstgewerheschule  1833j  re- 
organised 1878. 

2.  Konigsberg  P. 

1790 

18 

Reorganised  1808,  1882,  1885. 

3.  Breslau 

1791 

22 

First  a  Kunstchide ;  then  combined  with  a  Building  School,  1801  ; 
reorganised  as  a  Kunst  und  Kunstgewerheschule  in  1876. 

4.  Magdeburg  ... 

1793 

51 

KunstschuU ;  reorganised  as  Kunst  und  Kunstgewerheschule  in 
1871  ;  present  organisation  since  1887. 

5.  Mainz 

1841 

72 

Onginallj  a,  Handwerkerschule ;  in  1879  a  public  drawing  hall 
{ Oeffener  Zeichensaal);  reorg-diiiiied  1884,  1888,  1903. 

6.  Berlin 

1868 

36 

Kunstgewerheschule,  associated  with  the  Art  Industry  Museum ; 
reorganised  1876. 

7.  Miinchen 

1868 

28 

Extended  to  include  a  Women's  Department  1872. 

8.  Cassel 

1869 

15 

Reorganised  1880,  enlarged  1888,  became  State  School  1903. 

9.  Stuttgart      ... 

1869 

10 

Originally  attached  to  the  Higher  Technical  School ;  independent 
thereof  since  1880. 

10.  Dresden 

1876 

20 

Reorganised  that  year ;  originally  part  of  Polytechnic  School. 

11.   Pforzheim     ... 

1877 

10 

Kunsfgewerhesclade  from  founding. 

12.   Karlsruhe     ... 

1878 

24 

13.  Frankfurt  a'M 

1879 

17 

14.  Koln... 

1879 

16 

15.   Dusseldorf    ... 

1883 

14 

Kunstgewerheschule. 

16.  Aachen 

1886 

42 

Also  a  Gewerbliche  Zeichenschule. 

17.  Dessau 

1888 

29 

Also  an  Artisans'  School. 

18.   Hannover     ... 

1890 

60 

19.   Barmen 

1894 

27 

20.  Charlottenburg 

1896 

21.  Elberfeld       ... 

1897 

22.   Erfurt 

1898 

14 

))                             5  J                             )) 

23.  Leipzig 

1900 

25 

Founded  by  combining  Kunstakademie  and  Kunstgewerheichule. 

24.   Altona 

1901 

Reorganised  the  year  mentioned. 

25.  Strassburg     ... 

1902 

14 

26.  Crefeld 

1903 

Also  an  Artisan  School. 

Some  of  these  schools  spend  up  to  £10,000  per  year  on  art-industry  educa- 
tion alone. 

The  schools  seen  by  tbe  Commissioners  were  finely  organised.  This  rapid 
multiplication  of  artistic  technical  schools  is  characteristic  also  in  the  United 
Kingdom,  and  their  value  is  better  appreciated  as  time  goes  on,  and  as  the  importance 
of  their  work  thus  becomes  increasingly  manifested. 

G.  General  Organisation  of  the  German  Art-Industry  School. — In  the 
German  Art -Industry  schools,  the  following  grades  of  instruction  are  commonly 
pi"ovided,  viz.  :  — 

(i)   Preparatory  classes  (Forklassen).. 
(ii)  Series  of  classes  for  various  trades 
or  industries  (FachldassenJ . 

(i)  Continuation  classes  ( Fortbildungs- 
klassenj  in  geccral  subjects. 

(ii)  Special  instruction  in  trades  or 
industries. 

Usually    for     industrial    drawing 
fOeioerbliches  ZeichenJ. 
The  fully   organised  school  is  the  first  (i),  but   there   is  considerable  variety  of 
organisation,  depending  upon  local  conditions.     On  the  other  hand    the  organised 
courses  may  be  so  developed  as  to  embrace  work  in  both  the  day  and  evening  schools.. 
"      The 

'Touching  the  existence  of  a  Sunday  morning  school   whioli  !■<  vonr  ^„\a^^„„^„a    ..u         i       ^  -n  -i     i      .  i  i 

remembered  that  religious  instruction  for  children  is  mucl.  more   horS  cCinfth^^^^  Europe    it  should  be 

than  it  is  in  our  Sunday  Schools  with  such  religious  iustruc^bn  as  L  given  i,fh.PnK?f  ^°^  '?  the  ordinary  schools, 
difference  ,..,  that  the  presence  of  the  religious  ilea  is  less  restricted  to  a'   nllely'f^hetcltralw.t":'^'  "  ^ 


(i)  Art-Industry  School,  proper, 
i.e.,  a  day  school. 

(ii)  Associated  Evening  School 


(iii)   Sunday  Morning  SchooP. 
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Tlie  preparatory  classes  ( Vorldassen)  include  the  elementary  branches,  drawing 
from  copies,  from  casts,  drawing  and  painting  various  objects  from  the  vegetal)le, 
animal,  and  mineral  kingdoms,  modelling  ornaments  and  figures,  projection,  shading 
and  shadows,  anatomy,  methods,  the  history  of  Art,  etc. 

The  special-subject  classes  (Fachklassen)  are  for  pupils  who  have  had  the 
necessary  preliminary  instruction.^  They  are  sometimes  divided  into  groups 
{Abteilungen)  according  to  their  association  with  particular  forms  of  industry  ;  for 
example  : — Architectural  classes,  sculpture,  painting,  various  minor  arts,  etc'  An 
example  from  the  Mainz  school  will  afford  the  necessary  illustration  :— 

Division  I — 

Preparatory  for  all  students.     Two  classes  each  of  half-year. 
Division  II — 

Special  for  the  following,  viz.  : — (i)  Architeotur(\"'  i.e.,  building  construction  and  decoration ; 
(ii)  interior  decoration,  minor  art,  ornami-ntation,  artistic  door  fittings,  etc.  ;  (iii)  cabinet 
makers,  carpenters,  furniture  designers,  c^te.  ;  (iv)  (leeorativ(^  painting ;  (v)  modelling, 
chasing,  etc.  ;  (vi)  ceramics  ;  (vii)  graphic  art ;  (viii)  wood-carving.  All  these  classes  are 
one  semester  (half-year)  each.  A  full  course  consists  in  passing  through  six  of  these 
eight  classes. 

Division  III — 

Workshops  for  the  special  schools  for  (i)  wood-carving,  veneer  cutting,  veneering,  etc. ;  (ii)  plaster- 
moulding,  modelling,  etc.  ;  (iii)  decorative  painting,  etc.  ;  (iv)  ceramics ;  (v)  etching, 
lithography,  etc.  ;  (vi)  chasing,  leather-carving,  etc. 

The  instruction  is  given  in  workshops  specially  designed  for  teaching 
{Lehrwerkstdtten) ,  and  allowing  for  very  thorough  instruction  in  artistic  cabinet 
and  furniture  making,  wood-carving,  enamelling,  art-metal  work,  artistic  forge- work, 
art-embroidery,  lace-making,  and  many  other  similar  things. 

Division  IV — 

Special  school  for  girls  and  women.  They  may  be  extensive  participation  in  the  above  courses 
or  limited  courses. 

Several  examples  other  than  the  above  have  been  given  in  the  Report  \^see 
chap.  VIII,  sees.  7,  8,  pp.  69-71],  and  the  character  of  the  w^orkshops  of  the 
Strassburg  Art- Industry  School  is  referred  to  [sees.  18,  19,  pp.  77-78]. 

Associated  with  these  schools  there  arc  often  artisan  schools,  as  was  evident 
from  the  chronological  table  given  in  the  preceding  section,  viz.,  sec.  5.  These  will 
be  referred  to  later. 

7.  Industrial  or  Technological  Museums. — ^lany  of  the  Art-Industry  Schools 
and  Kunstgeioerbeschulen  are,  apart  from  their  own  museums  of  material,  closely 
associated  with  lartje  industrial  or  tcchnolo2'ical  museums.  Tlic  most  raaurnificcnt 
example  of  such  a  museum  is  probably  the  Soutli  Kensington  Museum  (close  to 
which  is  also  the  National  History  Museum),  associated  with  the  City  and  Guilds  of 
London  Institute. 

One  of  the  finest  museums  in  Germany  is  the  Museum  of  Art  and  Industry 
at  Dlisseldorf,  whicli  has  the  advantage  also  of  being  near  the  Art  Academy.  It  is 
in  association  Avith  the  Kunstgeioerbeschule  of  that  town. 

In  St.  Petersburg  there  is  a  "  Technological  Institute  "  with  its  associated 
museum.  Among  the  important  museums  seen  by  the  Commissioner  may  also  be 
mentionei  that  associated  with  the  Baron  Stieglitz  School  of  Drawing  in  St.  Peters- 
burg, constructed  in  1896.^  This  is  a  very  fine  museum  of  arts  and  crafts.  The 
Technical  Society  of  St.  Petersburg  also  has  a  museum  of  a  similar  character. 

The  great  industrial  museum  of  Paris  is  that  of  the  Conservatoire  des  Arts  et 
Metiers,  the  galleries  of  which,  with  those  of  the  Falais  or  Ecole  des  Beaux  Arts, 
give  a  magnificent  opportunity  to  the  art-industry  student  in  that  beautiful  city. 

8.  Importance  of  Technological  Museums  for  Technical  Education. — In 
Europe  all  the  modern  schools  have  their  museums  and  cabinets  of  apparatus  and 
material.  The  collections  of  the  secondary  and  higher  schools  are  often  quite 
elaborate,  and  it  is  fully  recognised  that  this  is  educationally  essential.  A  museum 
is  just  as  necessary  as  a  library.  Unfortunately,  the  schools  of  tlie  State  are  in 
most  cases  very  weak  in  both  respects.  An 


'  In  this  State,  we  do  not  insist  upon  proper  preparation ;  hence  our  grievous  faihiro  to  progress  as  wc  slioulil, 
^  Not  professional  architecture  :  that  is  dealt  with  in  the  Technical  High  School. 
»  A  richly  decorated  building  in  Renaissance  style. 
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An  industrial  and  teclinologica]  museum  is,  as  already  indicated,  an  absolutely 
necessary  adjunct  of  a  system  of  technical  education.  Its  scheme  of  classification 
and  arrangement  is  quite  distinct  from  that  of  a  natural  history  museum,  and  even 
where  the  two  contain  identical  material,  they  are  governed  as  to  organization  by 
relation  to  the  two  arrangements,  i.e.,  "systematic"  and  "economic;"  and  there  is 
no  superfluity,  no  real  overlap. 

Eor  Art-Industry  Schools,  it  is  necessary  that  the  associated  museum  should 
contain  a  large  number  of  artistic  products. 

The  Technological  Museum  associated  with  the  Technical  College  of  Sydney 
is,  on  the  whole,  developing  on  excellent  lines,  and  reflects  great  credit  upon  those 
responsible  for  its  development  and  arrangement.^ 

9.  Some  Statistics  regarditig  German  Art-Induslrij  Schools. — An  idea  of 
the  magnitude  of  the  work  of  the  Art-Industry  Schools  of  Germany  alone  may  be 
had  from  the  following  statistics  : — The  professors  and  instructors  of  the  twenty-six 
Art-Industry  Schools  in  Germany  number  about  700,  i.e.,  an  average  of  27  per 
school;  and  the  pupils  16,000,  i.e.,  an  average  of  615  par  school,  or  23  per  instructor, 
that  is  for  both  day  and  evening  classes.  The  students'  fees  amount  to  about 
£13,000  per  annum,  and  the  state  and  municipal  subsidy  to  about  £116,000  per  annum, 
in  all  £129,000,  or  a  little  over  £8  per  pupil,  of  which  less  than  £1  is  paid  by  the 
pupil  himself.  The  state  subsidy  is  occasionally  exceeded  by  the  municipal,  though 
in  general  it  is  much  the  larger,  and  rises  to  considerable  amounts.  Eor  example, 
for  Dresden  it  is  £9,000  per  annum  ;  for  jVIunchen,  £7,000 ;  for  Breslau,  £5,470  ;  for 
Leipzig,  £5,350 ;  for  Niirnberg,  £5,000.  Eor  the  two  Berlin  schools  the  state, 
municipal,  and  other  subsidies  amount  to  no  less  than  £11',392,  be  it  remembered,  for 
Art-Industry  Schools  alone,  and  the  subsidies  for  other  forms  of  technical  education 
are  equally  munificent. 

10.  Art-Industry  Schools  in  other  Countries. — The  Kunstgewcrheschule  of  the 
Imperial  Austrian  Museum  for  Art  and  Industry  was  established  in  ]867,  and  has 
about  twenty-three  instructors  and  250  students.  It  has  a  general  division,  special 
schools  for  architecture,  painting,  and  sculpture,  special  workshops  for  chasing, 
embossing,  repousse  work,  ceramic  decoration  and  enamel  painting,  drawing  of  iace- 
designs,  wood-carving,  and  a  chemical  laboratory.  The  Prague  School  established 
in  18S5  has  much  the  same  organization.     [Chap.  XII,  sec.  12,  p.  131.] 

Hungary  has  schools  in  which  the  artistic  element  is  also  highly  developed, 
among  which  may  be  mentioned  the  schools  of  decorative  art,  higher  schools  of  arts 
and  crafts,  schools  for  industrial  drawing,  etc.     [Sees.  14-17,  pp.  133-4.] 

The  Ecole  BouUe,  Ecole  Estienne,  and  Ecole  Bernard-Palissy  of  Paris,  are 
schools  in  which  there  is  special  training  in  the  artistic  side  of  industry.  [Chap  IX, 
sees.  4-39,  pp.  80-91.] 

In  Italy  some  very  excellent  art-industry  work  was  seen  at  Turia,  in  the 
technical  schools  of  San  Carlo.  These  arc  the  outcome  of  the  work  of  a  spec'al 
society.'^     [Chap.  XV,  see.  11,  pp.  167-8.1 

Eor  similar  schools  in  other  countries,  see  the  following  passages  in  the 
report,  viz  : — • 

Portugal,  Chap.  XV,  sec.  18,  p.  171.     Industrial  and  professional  drawing,  etc. 

Norway,  Chap.  XV,  sec.  20,  p.  172.     Kristiania  Art  and  Artisan  School. 

Sweaen,  Chap.  XV,  sees.  24-27,  pp.  173-7.     Higher  art-industry  school,  school 
for  young  women,  etc. 

United  States,  Chap.  XIX,  sec.  25,  p.  221.     Drexel  Institute 

These  references  are  not  exhaustive.  The  United  Kingdom  has  a  number  of 
excellent  schools  of  applied  art,  which  are  so  well  known  as  to  not  need  mention. 
[Chap.  XXXIX,  sees.  1-104,  pp.  463-517,  may  be  consulted.]  11. 


1  In  this  respect  it  stands  in  some  contrast  with  the  Tcchiiiral  fir,li„„„  ;f'„  ic      i-,    , 
„.,,,,,  ,    ^      .,  .     ,.  ^  ''  ''''="'"°^' "-oUegc  itself,  which  has  serious  defects. 

SocictJi  dellc  acuolc  teciiichc  nper:>ie  di  San  Carlo  in  Torino, 
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11.  Concluding  Remarks  on  Art-Industry  Schools  .—The  avfc-iadustry  products 
of  G-ermany  shew  remarkable  diversity.  Many  objects  strike  one  as  being 
artistically  crude,  but  on  tbe  other  hand  there  is  much  that  is  exceedingly  beautieul. 
The  Commissioner  had  the  opportunity  of  visiting  two  exhibitions  in  Europe,  the 
"Esposizione  Internationale  d'Arte  Decorativa  Moderna"  of  Turin,  and  the  "Industrie 
und  Gewerhe,  und  Dentsch  Nationale  Kunstausstdlung"  at  Diisseldorf.  The  German 
exhibits  in  Turin  were  artistically  the  finest,  better  even  than  the  Italian,  while 
those  of  our  own  country  were  very  poor  in  comparison.  The  artistic  work  at 
Diisseldorf,  while  it  preserved  the  massive  Teutonic  strength  which  characterises  the 
public  monuments  of  Berlin '  and  most  other  German  cities,  was  generally  very 
beautiful. 

One  cannot  but  feel  that  the  fruits  of  the  artistic  instruction  are  being 
harvested,  and  that  a  blow  is  being  struck  at  the  welfare  of  a  community  by  all 
manufacture  which  looks  only  for  profit,  and  is  reckless  of  the  beautiful. 

_  Educationists  in  Europe  recognise  the  fact  that  art  industries  require  the 
direction  of  well-educated  and  artistically  versatile  men  ;  of  men  who  have  attained 
to  such  education  as  will  confer  a  wide  horizon,  as  well  as  strong  artistic  feeling  ; 
not  merely  men  who  are  narrow  specialists  in  a  restricted  field  of  industrial  art  or 
of  art  industrv. 

V 

The  one  weakness  at  present  in  the  Kunstgewerbeschulen  is  the  often  insuf- 
ficient equipment  in  the  way  of  educational  workshops  {Lehrwerkstdtten) .  There 
is  a  growing  recognition  in  Germany,  and  also  in  Italy  and  Switzerland,  that  the 
workshop  plays  a  part  in  art-industrial  education,  the  importance  of  which  can 
hardly  be  overstated.  The  defect  is  being  rapidly  remedied.  The  new  buildings 
for  the  Kunstgewerbeschule  at  Dresden  will  cost  £125,000.  The  Aachen  school 
building,  some  time  back,  cost  £30,000.  It  can  be  taken  as  the  settled  conviction 
of  Germany,  that  workshop  education  is  the  essential  supplement  of  the  drawing 
and  the  theoretical  instruction,  and  that  whatever  modifications  may  be  necessary  in 
the  details  of  the  courses,  the  art-industry  school,  substantially  as  at  present 
organised,  is  an  essential  in  the  educational  equipment  of  a  civilised  community. 

'  The  buildings,  sculpture,  etc.,  of  Paris  and  Berlin  are  of  a  different  order  of  beauty.     The  former  are  delicately 
and  subtly  beautiful,  and  are  remarkable  for  piquancy  and  finesse;  the  latter  for  vigour,  boldness,  and  massive  strength. 
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XXIV. 


SECONDARY  AND  LOWEH  TECHNICAL  EDUCATION  MAINLY  IN 

GERMANY. 

[G.  H.  KNIBBS.] 


1.  General. 

2.  The  Technikiima  and  similar  schools  of  Europe. 

3.  Schools  for  Building  and  Plngineering  Industry. 

4.  Instruction  in  the  lower  Building  and  Engineering 

Schools. 

5.  Teaching  staff  of   German   Schools  for  Building 

and  Engineering  Industry. 

6.  Equipments,  Libraries,  etc. 

7.  Generous  treatment  of  students. 

S.  Important  plane  of  cleavage  between  the  Technical 
University  and  the  Technical  or  Industry 
School. 


9.  Other  courses  on  Lower  Civil  Engineering  and  in 

Building,  etc. 

10.  Expenditures  for  Building  and  Engineering  In- 
dustrial Education. 

11.  German  Schools  for  Metal  Industries. 

1'2.  Expenditures  on  schools  for  Metal  Industries. 

13.  German  Schools  for  Wood-working  Industries. 

14.  The  character  of  buildings  for  various  Special 
Technical  Schools. 

l.j.   Other  forms  of  Special  Technical  Instruction. 
16.  General  conclusions  as  to  the  attitude  of  Germany 
toward  Technical  Education. 


1.  General. — German  technical  educationists  have  seen  the  necessity  of 
combatting  a  tendency  toward  a  one-sided  specialism,  ^Yhich  naturally  enough 
perhaps,  is  distinctly  asserting  itself  in  many  trades  and  occupations.  The  organisa- 
tion of  her  technical  schools  discloses  a  deliberate  and  well-considered  attempt  at 
correcting  this  defect.  They  are  thu^,  not  mere  trade-schools,  but  technical  schools, 
aiming  at  raising  German  industrial  efficiency. 

These  technical  schools,  however,  arc  by  no  means  organised  on  a  uniform 
plan,  nor  do  they  all  bear  a  common  name.  In  the  following  list  some  of  the 
commoner  names  are  mentioned,  in  alphabetical  order. 

Of  the  secondary  order  of  technical  schools  the  highest  and  most  general  in 
its  curriculum  is  known  as  a  "  Technikum"  ;  it  approaches  the  level  of  the  technical 
university.  In  academic  status  it  must  be  placed  between  the  Technische  Hochschule 
and  the  Bangewerkschule  mentioned  hereinafter.  The  professional  work  of  the 
Technikum  is  often  more  thorough  than  in  our  University. 

The  following  list  will  give  the  English  signifi.cance  of  the  variously  named 
German  Technical  Schools,  as  far  as  it  is  possible  to  do  so  : 


Bangewerkschule. . . . 

Bauschule. 

Fachschule. 

Gewerbe-Akademie. 
Gewerbeschule. 
Handwerkerschule. 
Industrieschule.  . . . 

Maschinenbausohule. 

Polytechnisch'i  Schule. 

Technikum. 
Technische  Schule. 


Various  German  Technical  Schools. 

...   School  for  building  trades,  or  it  may  be  for  building  and 

engineering  trades  and  industries. 
...   School  for  instruction  in  building,  not  architecture,  for 

which  latter  the  course  is  much  more  severe. 
...  A  technical  school  of  limited  range,  or  technical  school 

for  special  teaching  in  some  Fach  or  subject. 
...  Academy  for  instruction  in  various  trades  or  industries. 
...   School  for  the  same. 
. . .  Artisan  or  Handicraft  school. 
...   Industry  school,  that  is  a  school  for  instruction  in  one  or 

more  industries. 
...   School  of  mechanism  or  lower  grade  school  of  mechanical 


engineering. 


Polytechnical  school.  A  technical  school  of  several 
divisions  or  departments  nearly  of  the  academic  status 
of  the  technische  Hochschule. 

Higher  grade  technical  school  of  several  divsions  or 
dejiartments 

Technical  School. 


Sometimes  the  Fachsohulsn  arc  defined  by  the  subject  tau"-lit,  for  example 
Steinmetzschule,  stonema  ons'  school;  Wcb^schuls,^y^ia\ing  school  or  "school  for  textile 
industries. 

Various  types  of  technical  schools  will  be  referred  to  separately.  2. 
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2,  The  Technikums  and  Similar  Schools  of  Europe.~The  Technical  High  School 
ot  Europe  is,  as  stated,  a  Technical  University  of  the  highest  grade.^  The 
Polytechmcal  School  has  in  most  cases  devoloped  into  the  Technical  High  School. 
The  next  grade  lower  is  now  the  Technihm,  it  is  perhaps  somewhat  less  "ambitious 
than  the  lormer  Polytechnic,  but  from  our  standard  is  a  vew  higli  grade  technical 
school.  In  order  to  give  an  idea  of  this  type  of  school,  which  may  well  mark  the 
normal  development  upward  of  the  State  Technical  College,  the  Commissioner  has 
given  an  outline  of  the  Technikum  of  Hamburg  in  Germany,  and  Winterthur  in 
Switzerland.     [Chaps.  VIII  and  IX.] 

The  grade  of  instruction  in  the  Technihm  of  Hamburg  is  obvious  from  the 
nature  of  the  courses,  which  include  (i)  higher  engineering  construction  or  mechani- 
cal  engineering ;  (ii)  marine  engine  construction  ;  (iii)  ship-building  or  lower  naval 
architecture  ;  and  (iv)  electro-technics.  The  programmes  of  these  and  most  of  the 
detailed  synopses  are  given  in  the  Report.  [See  Chap.  VIII,  sees.  11, 12,  pp.  72-4 ; 
sees.  13,  14,  pp.  74-5 ;  sec.  15,  p.  75 ;  sec.  16,  pp.  76-7.]  The  courses  are  four 
semesters  or  half-years.  Such  courses  disclose  adaptation  to  the  local  needs  of 
Hamburg.  They  would  perhaps  in  some  particulars  be  differently  arraneed  in 
other  towns. 

It  will  be  sufficient  to  take  an  example  from  one  of  the  courses — say 
"Electro-technics" — as  an  illustration,  of  the  general  status  of  the  studies. 

Subjects  in  the  Electro-technical  Course,  Technikum,  Hamburg. 

German.  Steam-engines. 

Algebra.  Boiler  and  heating  apparatus. 

Planimetrj'.  Water-motors  and  small  motors  generally. 

Trigonometry.  Technique  of  electric  currents  of  low  potential. 

Stereometry.  Accumulators,  etc. 

Algebraical  analysis.  Electro-technics  and  technique   of   electric 

Analytical  geometry.  currents  of  high  potential. 

Mathematical  exercises.  Distribution  of  electric  current. 

Mechanics.  Theory  of  measurement  and  measuring  in- 

Chemisti'y.  struments. 

Electro-technics.  Constructions    and    calculations   in   electric 

Physics.  machinery. 

Electro-physics.  The  theory  of  building  construction. 

Technology.  First-aid  course. 

Descriptive  geometry.  Practice  in  the  electro-technical  laboratory. 

Parts  of  machines,  with  exercises. 

The  extent  to  which  the  infinitesimal  calculus  is  taken,  is  indicated  in  the 
Heport  [sec.  14,  p.  75],  but  is  reproduced  here  for  convenience. 

Differential  Calculus. — Differentiation  of  algebraic,  trigonometrical  and  ex- 
ponential functions,  the  greatest  and  least  values  of  functions.  Apparently 
indeterminate  forms.  Application  of  the  differential  calculus  to  the  development  of 
series.  Maclaurin's  and  Taylor's  series,  curve  tracing  with  plane  curves,  radius  of 
curvature. 

Integral  Calcahis. — Simple  integrals,  integration  by  parts  and  by  substitution, 
integration  of  algebraic,  trigonometrical  and  logarithmic  functions,  definite  integrals, 
application  to  the  calculation  of  the  length  of  arcs,  area  of  surfaces,  volume  of  solid 
bodies,  etc.,  etc. 

It  will  be  seen  that  this  is  sufficient  for  practical  purposes,  and  for  creating 
intelligent  notions  as  to  the  kind  of  applications  that  can  be  made  of  this  branch  of 
mathematics,  and  it  gives  some  idea  of  the  grade  of  the  teaching. 

The  Technikum  at  Winterthur,  is  the  great  school  of  secondary  grade  in 
technical  education  in  Switzerland.  The  account  given  of  it  in  the  report  has 
consequently  been  made  fairly  complete.     [Chap.  XI,  sees.  11-17,  pp.  117-127-] 


'  It  works  on  a  higher  plane  altogether  than  we  do  in  the  professional  and  teohnisal  courses  in  English  Universities; 
This  is  the  consequence,  as  pointed  out,  of  the  better  preparation  for  entrance. 
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It  has  half-year  courses  in  the  following  suhjects,  the  complete  curriculum 
involving  the  period  indicated  in  the  following  list,  viz.  :— 

Courses  in  the  Winterthur  Technikum,  Switzerland. 


YearSf 


Art-Industry  Workers  ( Kunstgewerbe) 
Surveyors    and    Agricultural    Engineers 

{Geometer  u.  Kulturtechniker)    3 

Officers  in  Railway  Service  (Eisenhahnbeamte)     2 


Years. 
Builders  (Bautechniker)  ...■  ...  ...      25- 

Meshanical  Engineers  {Maschinentechniker) ■  ■  ■  3 
Meshanics  of  precision  [Feinmechaniker)  ...  2 
Electrotechnologists  {Electrotechniker)  ...     3 

Chemists- — not  Pharmacists  (OAemi^er)         ...     3 

A  sufficient  indication  of  the  grade  of  the  instruction  may  be  had  by  taking 
say  the  course  in  surveying,  etc.,  for  the  last  year.  The  figures  denote  the  number 
of  hours  per  week  devoted  to  the  several  subjects. 

Class  V. 

Computalions,  2.  Calculations  of  polygons,  areas,  subdixision  of  areas,  closing,  etc.  Surveying,  i. 
Areas  by  various  methods,  planimetry,  subdivision,  closing,  etc.,  trigonometrical  and  barometrical 
hypsometry,  setting  out  of  curves,  etc.  Practice,  10.  Surveys  covering  the  range  of  work  theoretically 
discussed.     Plan  Drawing,  4.     Construction  of  accurate  plans  of  surveys  made. 

Agricultural  Chemistry,  3.  Air,  water,  the  soil,  plants,  their  building  up  from  organic  materials, 
nourishment  of  plants,  natural  and  artificial  manuring,  manufacture  of  fertilisers,  agricultural  products. 

Higher  Analysis,  4.  Differential  and  integral  calculus,  specially  relating  to  geodesy,  differentiation 
of  simple  functions,  maxima  and  minima  of  functions  of  one  or  more  variables,  with  or  without 
approximative  conditions,  Taylor's  theorem,  solution  of  transcendental  and  higher  degree  equations  by 
approximation,  simple  integrals,  quadrature  of  plane  surfaces.  Determination  of  geographical  position,  1. 
Spherical  co-ordinates,  geodetic  positions. 

Geology,  2.  Action  of  water,  ground  waters,  springs,  flowing  water,  talus  slopes,  alluvial  land, 
formation  of  mountains,  the  Alps  and  Jura,  history  of  the  earth's  crust,  glaciers  and  moraines,  formation 
of  the  soil,  kinds  of  soil ;  excursions. 

Theory  of  Building  Construction,  4.     Iron  constructions,  various  exercises. 

Class  VI. 

Theory  of  errors  of  observation,  correction  by  means  of  the  method  of  least  squares,  theoretical,  3  ; 
practical,  4.  Problems  in  surveying  and  theory  of  instruments,  average  and  mean  error,  the  law  of 
development,  criticism  of  errors  in  linear  and  angular  instruments,  levelling,  etc.,  determination  of  trigono- 
metrical positions,  reduction  of  triangulation  by  Gauss'  method.  Surveying,  3.  Introduction  to  the 
important  parts  of  higher  ge(  idesy,  land  surveying  cadastral  surveying,  historical  development  of  surveying, 
laws  and  regulations,  the  "Cadastre"  (Kataster.) 

Road  Construction,  lecture  2  ;  practice  i.  Profile  and  cross-sections  from  level  surveys,  calculations 
of  quantities  from  vertical  and  horizontal  profiles,  disposition  of  materials,  transport  tables,  width,  fall,  etc., 
of  railroads  and  streets,  protection,  retaining  walls,  culverts,  and  small  bridges.  Design  of  a  street, 
computation  of  quantities,  small  artistic  structure,  with  estimate  of  cost. 

Theoretical  Hydraulics,  2.  Rainfall,  properties  of  water,  soil  and  water,  natural  streams,  funda- 
mental theory  of  hydrostatics,'  efflux  through  oritices,  overfalls,  hydraulic  measurements,  velocity  and  slope, 
motion  of  water  in  open  channels  and  in  pipes.  Practical  Hydraulics,  lecture  2.  Draining  and  irrigation, 
regulation  of  streams,  Swiss  torrents.  Exercises,  2.  Drainage  project,  simple  brook.  Amelioration, 
Drainage,  etc.,  of  a  Field,  4.  Development  of  a  scheme  for  the  field  of  about  15  hectares.  Water  Conserva- 
tion, Canalisation,  etc.     Exercises,  4. 

It  will  be  obvious  to  all  who  know  the  state  of  surveying  knowledge  ia  New 
South  Wales,  that  the  Swiss  "  Geometer"  is  much  better  educated  and  trained  than 
his  confrere  in  this  State.^ 

Europe  has  abandoned  the  apprenticeship  method  of  training ;  that  unpro- 
gressive  and  antiquated  scheme  of  acquiring  professional  or  technical  knowledge, 
which  cannot  possibly  lead  to  good  results,  since  it  involves  tbe  teaching  of  novices 
by  instructors  who  can  but  rarely  be  in  the  first  rank  of  practitioners,  and  cannot, 
by  any  means  be  theoretical  specialists  of  equal  thoroughness  with  properly- 
selected  instructors." 

The  Winterthur  programmes  and  synopses  of  the  courses  are  well  worth 
deliberate  study. 

The  Technikums  of  Hamburg  and  Winterthur  may  be  regarded  as  giving  a 
fair  idea  of  this  important  class  of  technical  school. 

The  Baugewerkschulen,  to  which  reference  will  now  be  made,  are  of  an 
academic  status,  distinctly  lower  than  the  Technikums.  3. 

'  The  demands  made  in  the  Survey  Examinations  are  exacting  in  some  respects,  but  the  academic  status  of  the 
required  knowledge  is  quite  unworthy  of  the  Surveying  profession,  which  clings  to  the  antiquated  incompetency  of  the 
"  apprenticeship  "  method  of  obtaining  its  professional  knowledge  and  training.  ;<ome  affect  to  contemn  the  vastly  better 
methods  of  Europe,  but  this  can  only  arise  from  a  complete  failure  to  understand  them. 

2  The  defects  of  the  existing  system  wore  discussed  by  the  Commissioner  some  time  prior  to  his  accepting  the 
Commissif^n. 
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3.  Schools  for  Building  and  Engineering  Industr i/.—Sdhooh  for  building 
aud  engineering  industries  are  very  widely  distributed  throughout  Germany.  It  is 
well  to  reach  a  fau'ly  accurate  recognition  of  this  fact,  in  order  that  we  may  adequately 
appreciate  tlie  extraordinary  educational  advantages  wluch  its  people  possess.  The 
tollowing  IS  a  list  of  the  places  where  such  instruction  is  provided,  viz.:— 


German  Schools  for  Education  in  Building  and  Engineering-  Industries. 

Town. 

Instructors. 

Courses. 

Extra 
Courses. 

Town. 

Instructors. 

Courses. 

Extra 

Courses. 

1.  Aachen     ... 

17 

s 

Mo,    Am. 

29.  Kattowitz 

20 

10 

CE. 

1'.  Augsburg' 

IS 

4 

.30.  Koln       

14 

4 

.■5.  Barmen  Elbei-f eld.. 

l(i 

4 

31.   Kduigsberg 

26 

12 

AE,RE, 

i.  Berlin       

34 

4 

HE. 

5.  Bingen 

12 

t 

'■V2.  Leipzig'  ... 

16 

4 

6.  Bischofswerda 

i) 

4 

CE,St. 

33.  Liibeclc  ... 

15 

? 

CE. 

7.  Bremen    ... 

(?) 

4 

CE. 

34.   Magdeburg 

15 

4 

8.  Breslau     ... 

19 

4 

3.1.   Miinchen 

19 

4 

9.  Buxtehude 

17 

10 

36.   Miinster 

20 

4 

CE.    , 

10.  Cassel        

18 

10 

37.  Neustadt 

(?) 

4 

CE,  RO, 

11.  Chemnitz' 

12 

4 

38.   Nienburg 

19 

4 

12.  Coburg' 

l;i 

4 

39.   Niirnberg- 

48 

41 

13.  Darmstadt 

CO 

6 

CE. 

40.  Passau'  ... 

15 

12 

RE,  HE, 

14.  Detmold 

12 

4 

St. 

15.  Deutsch-Krone    ... 

19 

4 

41.  Plauen' 

7 

4 

CE. 

16.  Dresden'  ... 

14 

4 

42.   Posen 

20 

1 

17.  Eckernforde 

17 

4 

43.   Regensburg 

19 

4 

18.   Erfurt       

15 

? 

44.   Roda        

8 

4 

19.  Frankfurt 

20 

■] 

CE. 

45.   Rosswein 

(0 

5 

CE. 

20.  Gorlitz      

18 

4 

46.  Sternberg 

15 

4 

CE. 

21.  Gotha       

14 

4 

47.   Stettin 

IS    ;     4 

22.  Hamburg 

26 

4 

48.  Stuttgart 

61       1       16 

HE,G, 

23.  Hildesheim 

18 

(?) 

1 

CE. 

24.  Holznundin 

58 

4 

49.  Varel      

5                4 

25.  Hoxter     

19 

4 

50.  Weimar' 

17                4 

26.  Idstein      

17 

4 

51.  Wurzburg' 

15 

4 

27.  Kaiserslautern'    ... 

27 

4 

AT. 

52.  Zittau 

17 

4 

CE. 

28.  Karlsrwhe  B. 

37 

23 

CE,RE,P 

In  every  one  of  the  above  schools  the  chief  subjects  of  instruction  are 
connected  with  the  building  and  engineering  industries,  and  they  are,  as  above  stated, 
what  are  known  as  Batigewei^ksclnUen.  Originally  they  were  concerned  only  with 
building  trade.',  but  as  time  went  on,  mechanical,  electrical,  hydraulic,  and  road  (or 
civil)  engineering'  {Tiefbaii),  surveying,  etc.,  were  added.  In  the  column  marked 
extra  courses,  "Mo,"  denotes  Modelling;  "Am,"  Ambulance  and  First  Aid  instruc- 
tion; "CE,"  Civil  Engineering,  or"  T*e/'6«M";  "St,"  Stone-cutting;  "AI,"  Industrial 
Art;  "RE,"  Kailway  Engineering;  "  P,"  Ptedagogy,  or  training  for  technical 
instructors;  "AE,"  an  elementary  form  of  agricultural  engineering;  "HE," 
Hydraulic  Engineering;  "  EO,"  a  course  for  railway  officials;  "  G,"  a  course  in 
elementary  geodesy  or  rather  surveying. 

There  is  practically  one  well-organised  school  of  this  type  for  each  million 
of  the  population.  The  Stuttgart  School,  founded  in  1832,  is  the  most  important 
and  flourishing,  a  fact  which  has  been  recognised  at  South  Kensington.  Its 
building  cost  £12,000,  that  is,  of  course,  without  site  or  equipments.  4.. 


'  Denotes  tliat  the  instruction  lasts  during  the  Winter  Semester  only. 
^  Day  instruction  in  Winter  ;  Evening  instruction,  Winter  and  Summer. 
'  The  technical  terminology  in  German  is  peculiar. 

Bau  denotes  building  or  construction. 

Hochbau,  high  building,  is  building  in  the  usual  English  sense. 

Tiejhau,  deep   buildinpr,  includes  such   work  as  road,   street,  and  railway  cons  nLationj  and  sometimes  also 
hydraulic  and  bridce  construction,  drainage  works,  canal  construction,  etc. 

Wasserbau,  water  building,  denotes  hydraulic  construction. 

Maachinenhau,  machine  building,  is  machine  constfup^ion  or  meclianical  sngineering. 
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4.  Instruction  in  Building  and  JEtiglneering  Schools.— The  aim  of  the  courses 
is  to  qualify  persons  who  are  then  known  as  "  Techniker  "  in  the  secondary  grade  of 
knowledge,  such  as  the  following,  viz.  :  — 

Master  builders  {Bauwerkmeister)  ;  building  officials  or  building  surveyors  for 
districts  and  towns  {Oheramtsha.umeister,  Stadthaumeisfer)  ;  road,  street, 
fire-prevention,  and  railway  inspectors,  lower  grade  hydraulic  engineers, 
lower  grade  mechanical  engineers,  managers  of  mechanical  workshops  and 
factories,  overseers,  mechanical  draftsmen,  builders  of  mills,  public 
surveyors  {Geometer)  ;  experts  in  drainage  and  irrigation. 

The  organisation  of  the  instruction  and  conditions  of  entrance  differ  some- 
what from  those  obtaining  in  the  technical  high  schools,  being  much  less  exacting 
for  most  subjects. 

Students  wlio  take  up  surveying,  drainage,  and  irrigation  are  required  to 
possess  higher  school  qualifications'  than  those  who  take  up  the  building  and 
engineering  courses. 

In  order  that  the  courses  may  be  regular  and  profitable,  there  is  preliminary 
instruction  in  tlie  mother-tongue — drawing,  elementary  science,  and  mathematics. 

The  curriculum  for  the  Stuttgart  School  is  not  given  in  the  Report,  but  the 
organisation  and  curricula  of  the  Batigeioerkschule  and  Technikumoi  Hamburg  will 
give  a  sufficient  idea  [chap.  VIII,  sees.  3-5,  10-17,  pp.  65-7,  72-77],  the  latter,  already 
referred  to,  making  the  contrast  between  the  schools. 

5.  Teaching  Staff  of  German  Schools  for  Building  and  Enghieering 
Iitdnstry. — The  organisation  of  the  teaching  staff  is  worthy  of  note.  It  consists 
of  the  following,  viz.  : — (1)  Principal  instructors  or  professors  {Hauptlehrery ; 
(2)  Assistant  professors  {Ililfslehrer)  ;  (3)  Masters  of  special  subjects  only 
{Fachlehrer)  ;  and  (1)  Assistants.  The  Head  of  the  school  is  always  the 
''Bireklor."  At  Stuttgart,  the  Director  and  two  Councils  discuss  all  questions 
affecting  the  scliool.  These  Councils  are  (i)  the  "  Zehrerkonvent,"  consisting  of  aU 
the  principal  professors  ;  and  (ii)  the  "  L'^'hrerausschuss,"  or  smaller  committee  of 
principal  professors.  The  latter  deals  with  minor  questions,  and  acts  as  an  advisory 
committee  to  the  Lehrerlvonvent.  The  professors.  Director,  or  larger  Council  may 
reprove  students  for  breaches  of  discipline." 

The  staffing  is  generous,  as  the  following  example  for  Stuttgart  Avill  disclose  : — 

Teaching  Staff  of  the  Stuttgart  Building  and  Engineering  Industry  School. 


Subjecta. 


T,  ■     ■     T    I    A'^yisfcant 
Principal      t,     , 
P.„f„..,,r=    !  Professors, 


Professors. 


Masters,  etc. 


Assistant 
Professors, 
Masters,  etc. 


Building,  Architecture 
Applied  Mathematics,  Practical  Geo- 
metry, Civil  Engineering. 
Mechanical  Engineering 
Surveying,  Drainage,  Irrigation 
Ordinary  and  Technical  Chem"s':ry . . , 
Mathematics  and  Physics    ... 
Freehand  Drawing,  Modelling 


10 

i 

•J 

■2 

3 

7 

2 

-, 

1 

1 

G 

-1 

-) 

■1 

1 

Languages    ... 

Caligraphy  ... 

Fii'e-pre\'cntion 

F'rst  Aid,  Ambulance  work 

Total  

Grand  total 


3 

1 
1 

32 


61 


Eor  20  Prussian  schools  of  the  same  type,  there  are  19  Directors,  820  pro- 
fessors and  instructors,  and  20  minor  assistants.  In  22  Prussian  schools  there  were 
4,986  students  in  1902,  an  average  of  227  each,  and  an  average  of  about  13  students 
for  each  teacher.  6. 


'  These  arc  practically  of  professorial  rank,  an  \  have  the  same  status  as  the  instructors  in  the  Oymnasu  n  on  whom, 
as  it  has  already  been  noticed,  the  legal  title  "  I'rofi-inor  "  is  otten  specially  conferred. 

-  The  discipline  .regulations  aro  of  interest.  Tlicy  are  as  foUows  ;-(!)  Simple  reproof  by  a  professor  or  instructor  ; 
(2)  reproof  by  Director  .or  larger  Council;  (.3)  confinement  for  various  periods  in  the  '■  Career,"  or  students'  prison; 
(4)  withdrj?>va1  Qf  F!rb.o.lfir*ips,  or  olhei-  .similar  benefits  ;  (0)  tlmat  of  expulsion  ;  (0)  temiorary  expulsion  ;  (7)  permanent 
.expulsion.  ><ijr'>.ir 
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C  ^Equipments,  Libraries,  etc.—'nxo,  B<iiu/noerkschiileuVi\-G  not  equipped  in 
the  lavish  manner  which  oae  sees  in  the  Technical  High  Schools  ;  nevertheless  their 
equipments  are  good  and  fairly  liberal.  The  collections  for  tlic  illustration  of  biiildino- 
and  constructional  mathematics,  mechanical  and  electrical  enginetu'in^  chemistry 
physics,  surveying,  etc.,  at  the  Stuttgart  School  is  worth  at  least  £3  000  The 
school  library  is  valued  at  £5,000.  There  is  also  a  permanent  exhibition  of  the  best 
work  ot  the  students,  the  value  of  which  must  be  considerable. 

7.  Generous  Treatment  of  Students.— 'Ihe  fees  at  Stuttgart  are  about  £2  10s 
per  semester  (£5  per  annum),  and  able  students  in  indigent  circumstances  may  have 
the  whole  or  part  of  these  remitted.  Excursions  are  made  for  inspection  and  sometimes 
for  practical  work,  to  manufactories,  buildings,  and  works  of  various  kinds.  These  may 
be  lor  a  tew  hours,  a  half-day,  or  for  longer  periods,  lasting  even  a  week  The 
travelling  expenses  are  borne  by  the  school}  The  terms  occupy  about  200  days, 
leaving  the  balance  free  for  the  student  to  earn  his  living,  if  needs  be,  especially  in 
practical  work,  of  ten  in  character  similar  to  that  in  which  lie  is  receiving  instruction. 
The  long  vacations  are  in  summer,  when  building  operations  are  proceeding ;  so  that 
the  pupil  IS  able  to  get  both  practical  experience  and  theoretical  instruction  on  what 
has  been  called  the  "  sandwich  system,"  and  is  able  to  earn  at  the  same  time.' 

8.  Important  plane  of  cleavage  between  the  Technical  Universiti/  and  the 
Technical  or  Industry  School. — Wherever  education  is  slovenly,  lacking  in  thorough- 
ness, ill-organised,  or  not  organised  at  all,  it  necessarily  follows  that  there  are  no  well- 
defined  planes  of  cleavage  between  one  form  of  school  and  another ;  so  we  find  in 
this  State  a  widely-prevailing  impression  that  there  is  only  an  arbitrary  distinction 
between  one  class  of  school  and  another.  The  experience  of  Stuttgart  is  important 
in  discussing  the  question  of  possible  relations  between  the  University  and  the 
"Technical  Colleges"  of  the  State. 

Owing  to  the  expense  of  learning  privately,  the  Stuttgart  School  was  founded 
in  1832  as  a  trades  school,  and  raised  in  1840  to 'the  rank  of  a  polytechnical  school. 
It  was,  however,  found  that  advanced  and  secondary  technical  education  in  the  one 
institution  did  not  harmonise,  so  that  a  new  building  trades  school  was  established 
in  1845,  and  later  the  polytechnic  became  a  technical  high  school.  This  institution 
was  originally  a  Winterbaugewerkschule,  but  in  1865  summer  classes  were  also 
established. 

As  soon  as  w^e  aim  at  thoroughness  in  education  in  the  least  degree  comparable 
to  that  of  Germany,  the  planes  of  cleavage  between  different  classes  of  schools  will 
be  found  to  become  more  distinct ;  and  those  educationists  Avho  are  ignoring  this 
are  doing  very  serious  injury  to  the  educational  future  of  Au.stralia,  and  are  injuring 
our  national  destiny.^ 

The  difference  between  the  Technical  University  and  tlie  Technical  School 
should  be  more  radical  than  is  implied  by  the  merest  smattering  of  Latin,  and  what 
the  experience  the  whole  of  the  Continent  of  Europe  has  shewn  is  this :  that  the 
highest  planes  of  technical  education  must  be  not  merely  of  the  University  type,  but 
founded  upon  a  thorough  and  severe  preparatory  education,  and  one  which  is  not 
requisite  for  entrance  into  the  trade  or  industrial  school. 

9.  Other  Courses  in  Loioer  Civil  Engineering  and  in  Building,  etc. — An 
example  is  given  in  the  Report  of  a  Lower  Civil  Engineering  course  of  two  years  in 
Berlin  [Chap.  VI,  sec.  18,  pp.  45-6].     It  involves  48  hours  a  week  study. 

The  industrial  technical  schools  of  Japan  have  courses  in  mechanics  and 
engineering,  electro-mechanics,  etc. ;  ordinarily  of  three  years'  duration.  [Chap. 
XV,  sees.  14,  15,  pp.  169-170.]  The 

'  On  our  State  railways  it  would  be  a  considerable  advantage  if  bond  fide  students  and  teachers  were  carried  free, 
for  the  purposes  of  receiving  or  giving  instruction.     This  will  be  referred  to  later. 

^  The  expenditure  in  which  a  student  is  involved  has  been  given  by  Dr.  F.  Rose,  H.M.  Consul  at  Stuttgart  (Cons. 
Rept.,  Nov.,  1903,  No.  600,  p.  23).  It  is  as  follows  :— Fees,  2  terms,  £5  ;  materials,  drawing,  books.  £3  ;  bed  and  sitting- 
room  combined,  with  board,  say  8  months,  £27  10s.  ;  fuel,  light,  service,  £3  10s.  ;  miscellaneous,  £11  ;  total,  £50. 

'  Persons  who  have  neither  made  a  serious  study  of  the  various  forms  of  educational  organisation  in  the  world,  and 
who  are  practically  unconscious  of  the  astonishing  advances  of  other  countries,  do  not  hesitate  to  decide  the  whole  matter 
off-hand.     This,  of  course,  is  characteristic. 
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The  Technical  School  of  Stockholm  has  a  professional  school  of  huilding  and 
architecture,  a  school  for  mechanics,  as  well  as  evening  and  Sunday  morning  courses, 
etc.     [Sec.  21-30,  pp.  173-8.] 

Eor  accounts  of  Technical  Schools  in  Russia,  America,  the  United  Kingdom, 
see  the  Report.  [Chaps.  XVII,  pp.  185-192  ;  XIX  and  XX,  pp.  214-235  ;  XXXIX, 
pp.  463-517.] 

10.  Expenditures  for  Building  and  JEngineeritig  Industrial  Education. — 
In  referring  to  the  expenditures  involved  in  the  type  of  technical  education  referred 
to  ia  the  preceding  sections  of  this  division,  it  should  be  remembered  that  it  is 
only  a  mere  section  of  the  total  technical  education  provided  in  Germany.  The 
following  will  give  some  idea  of  the  measure  of  the  interest  of  the  German 
Government  in  the  education  of  the  people.  The  State  aid  for  the  Stuttgart 
Baugewerkschule  for  1901  and  1902  was  as  follows,  viz. :  — 

1901— £10,936,  Avith  income  £3,526,  making  total  expenditure  of  £14,462. 


1902— £10,844, 


£3,709, 


£14,553. 


The  Karlsruhe  School  receives — 
1902  (?)— £7,250,  with  income  £1,250,  making  a  total  expenditure  of  £8,500. 

The  Prussian  schools  of  the  same  character  are  subsidised  to  the  amount  of 
£75,000  per  annum  by  the  State  alone. 


11.   German  Schools  for  Metal  Industries. — Ihere  are  a  number  of  schools 
for  education  in  various   branches    of   metal   industries    in    Germany,   which   are 


indicated  in  the  following  list : — ■ 


German  Schools  for  Education  in  Metal  Industries. 

Place. 

Industry. 

Date. 

1.  Aue,  Saxony         

.    Sheet-metal,  metal  spinning 

1877 

2.   Iserlohn,  Prussia ... 

.    Bronze  goods  ... 

1880 

3.  Remscheid,     ,, 

.    Steel  and  iron wai'e 

1882 

4.  Hannover,      „ 

.    Copperware     ... 

1893 

5.   Rosswein,  Saxony 

.    Artistic  iron  work 

1894 

6.   Siegen,  Prussia     ... 

.    Steel  and  ironware     ... 

1900 

7.   Schmalkalden,  Prussia    ... 

;,                               ,, 

1901 

8.   Hanau,  Prussia    ... 

.    Work  in  precious  metals,  jewellery,  etc. 

1772 

9.   Furtwangen,  Baden 

.    Clocks,  watches           "... 

1878 

10.   Glashiitte,  Saxony 

)5                             ,J 

1879 

11.   Swhenningen,  Wurtemljprg 

,,             ,,    and  electro-technical  appliances 

1900 

12.   Niirnberg,  Bavaria 

.    Mechanical  work  generally    ... 

It  will  suffice  to  mention  the  course  in  one  or  two  cases.  At  Bemscheid,  for 
example,  where  the  instruction  is  both  theoretical  and  practical,  the  latter  consists 
of  carpentry  and  joinery;  forge  work  with  iron  and  steel,  work  in  the  fitting  and 
turning  shops,  surface  treatment,  grinding,  burnishing,  polishing,  lacquering,  etc. ; 
galvanising  ;  tinsmithing  ;  sheet-metal  work  ;  metal  stamping  ;  moulding  ;  casting  ; 
electric  welding ;  welding  by  the  Bernados  process ;  work  in  the  electro-technical 
laboratory  ;  the  care  of  boilers,  steam  and  gas  engines.  The  classes  are  of  three 
years'  duration,  and  the  theoretical  instruction  embraces  the  following,  viz.  :— The 
mother  tongue ;  book-keeping  :  commercial  geography ;  political  economy  ;  ordinary 
computation ;  freehand,  Imear,  building,  architectural,  and  machine  drawing ;  algebra 
up  to  solution  of  second  degree  equations,  and  the  representation  of  ordinary  curves; 
trigonometry  with  solutions  of  triangles  and  polygons ;  sketching  objects  ;  descriptive 
geometry;  kinematics,  statics,  dynamics,  and  hydro-mechanics;  strength  of  materials; 
physics,  viz.,matter,  hydrostatics,  aerostatics,  heat,  thermo-dvnamic  theory  acoustics; 
optics;  general  chemistry ;  metallurgy  of  iron,  steel,  important  metals  technically; 
mechanical  technology,  treatment  of  iron  and  steel,  tools,  rolling  mills,  foundries, 

tools 
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wl%°f/S.f''Pi'  T'^'''?  ^•°°^''  P^-i^^c-mover.,  wind  and  water  motors,  steam 
reltance    t1^en.;i     f ';*'f^^  laagnetism,  electricity,  enrrent,  chemical 'action, 

lesistance,  thermal  effects,  lighting,  electro-motors,  power-plants,   etc. ;    huildin- 
construction;  architectural  drawing,  first  aid  course.  " 

The  hours  average  about  28  per  week  for  theoretical  instruction  and  about  26 
for  workshop  msti'uction,_  say,  about  54  per  week  for  both,  and  the  work  is  unifor>u 
Sot  all  pupils.  The  motive  power  is  derived  from  a  steam,  a  gas,  and  a  petroleum 
engine,  and  an  electro-motor  supplied  from  the  street  mains. 

_   The  comprehensive  character   of  the   course  is  manifest;    the   syllabus   is 
genuine,  and  the  teachers  are  efficient.^ 

The  other  courses  are  equally  finely  developed. 

,^,  ^^Jf  ^^.^Jv^o  ^imilar  schools  in  other  countries  mav  b(!  found  in  the  Report 
[Chaps  VI,  VIII,  IX  to  XIII,  XV  to  XVII,  XIX,  XX,  XXX,  XXXV,  and 
XXXiX  ;  see  synopsis  hereinafter]. 

12.  Expenditures  on  Schools  for  Metal  Indus  tries. —The  following  expendi- 
ture will  help  to  disclose  still  further  the  liberalitv  of  Germany's  provision  for 
technical  education.  The  following  cases  are  drawn  from  the  schools  referred  to  in 
the  preceding  section  : — 

Sieffea  School :  Building,  £12,500  ;  equipment,  £10,000  ;  total,  £22,500. 
Schmalkalden  School:  Building,  £G,500-;  equipment,  £4,100= ;  total,  £10,000. 
Furtwangen  School :  Building,  £3,000  ;  equipment,  £3,825  ;  total,  £G,825. 

Many  of  the  schools  are,  of  course,  humbler  than  these. 

The  Sanai!  School  receives  State  subsidy  £3,923  and  fees  £680;  total 
£4,553.  The  Schmatkcdden  receives  a  municipal  subsidy  of  £250  and  State  subsidy 
£1,000.  The  BemscJieid  receives  municipal  subsidy  £200,  provincial  £500  and 
State  £1,800. 

The  following  is  of  special  interest.  The  income  of  the  Glasliiille  School  of 
Saxony  includes :  Sale  of  school  work,  £313;  repairs  by  students,  £16 ;  aidfr^m 
industrial  associations,  £224. 


13.  German,  Schools-  for  Wood-too r /an (/  Industries. — Germany  possesses 
also  a  number  of  schools  for  wood-working  industries,  Avliich  are  indicated  in  the 
following  list: — 

Wood-working  Schools  in  Germany. 

1,  Berchtesgaden ;  2,  Berlin;  3,  Bischofsheim ;  4,  Elensburg;  5,  Purtwangen; 
6,  Fiirth ;  7,  Kotzting ;  8,  Leipzig ;  9,  Neuhammer ;  10,  Oberammergau ; 
11,  Partenkirchen ;  12,  Warmbruun. 


The  wood-working  represented  is  carpentry,  artistic  carpentry,  cabinet  and 
furniture  making,  wood-turning,  carving,  etc.  For  practical  instruction,  there  are 
workshops  connected  with  the  schools.  The  theoretical  instruction  usually  consists 
of  linear,  freehand  and  ornamental  drawing,  modelling,  carving,  turning,  carpentry 
and  cabinet  making. 

Instruction  is  given  (i)  in  the  subject-matter  itself ;  (ii)  as  regards  the 
machinery  employed ;  (iii)  as  regards  the  materials  used ;  (iv)  in  chemistry  as 
applied  in  the  industrial  work — for  example,  as  to  the  action  of  alkalies,  acids, 
chlorine,  vegetable  and  aniline  dyes,  tanning  materials,  etc. ;  (v)  in  staining, 
bleaching,  varnishing,  waxing,  polishing ;  (vi)  in  the  chemistry  of  wood.  An 
excellent  example  of  such  instruction  is  translated  from  the  syllabus  of  the 
Hungarian  schools.     [Chap.  XII,  sec.  27,  pp.  139-140.]  14. 

'  Whether  an  excellent  syllabus  means  much  or  little  depends  upon  the  diaraoter  of  the  instructor  whose  teaching 
it  professes  to  represent.  The  significance  of  this  observation  will  be  thoroughly  understood  ;  a  syllabus  is  make-believe 
without  a  sufficiently  educated,  trained,  and  accomplished  teaching  staff.     Tlie  Uerman  t.'-aining  is  thorough. 

2  Borne  by  municipal  authorities. 

3  Borne  by  State. 

3 --2  5 
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14.  The  Character  of  Buildings  for  various  Special  Technical  Schools. — In 
order  to  give  a  sufficiently  vivid  idea  of  how  real  is  the  continental  belief  in 
education,  the  Commissioner  has  given  photographs  shewing  several  Hungarian 
technical  schools,  viz.  : — 

Illustrations  of  Technical  Schools. 

(1)  The  Special  School  for  Wood  and  Metal  Working  at  Arad,  Chap.  XII,  p.  148. 

(2)  „  „  „  „  Szeged,         „         p.  149. 

(3)  „  „  „  „  Kolozsvar,    „         p.  149. 

(4)  The  Higher  School  of  Arts  and  Crafts,  Kassa,  Chap.  XII,  p.  150. 

(5)  The  School  of  Decorative  Arts,  Budapest,  Chap.  XII,  p.  150. 

They  are  all  handsome,  well-designed  buildings. 

15.  Other  Forms  of  Special  Technical  Instruction. — The  instruction  in 
Germany  in  connection  with  the  textile  industries  is  of  three  grades,  viz.  :  — 

(i)  Higher,  given  in  connection  Avith  the  courses  in  technology  at  the   ten 

technical  high  schools, 
(ii)  Secondary,  given  at  a  large  number  of  technical    schools    for    spinning, 

Aveaving,  dyeing,  finishing,  etc. 
(iii)  Lower,  given  at  a  large  number  of  small  Aveaving,  spinning,  knitting,  and 

embroidery  schools. 

Regarding  (i),  it  may  be  stated  that  special  attention  is  paid  to  this  branch 
of  instruction  at  both  Aachen  and  BraunscliAveig. 

In  Prussia  alona  there  are  secondary  schools  at  15  localities  ;  there  are  4  in 
Wvu'ttembcrg  ;  IS  in  Saxony  ;  4  in  Bavaria  ;  1  in  Hesse-Darmstadt ;  2  in  Beuss ; 
and  I  in  Elsass  ;  that  is  to  say,  47  in  all. 

No  less  than  22  small  Aveaving,  knitting,  and  embroidery  schools  are  to  be 
found  in  Prussia ;  3  in  Wiirttemberg ;  and  5  in  Saxony ;  making  a  total  of  30. 
Besides  this  there  are  28  braiding  and  plaiting  schools  ;  making  a  grand  total  of 
115  localities  Avhere  some  type  of  this  form  of  instruction  is  provided. 

Some  idea  of  the  magnitude  of  this  branch  of  technical  education  can  be  had 
from  considering  the  foUoAving  facts,  viz.  :  — 

At  15  schools  the  ordinary  expenditure  amounts  to  about  £+0,000.  There  are  about  57,000  works 
employing  two  or  more  persons,  and  32  over  1,000  jierson.s.  The  looms  in  Germany  number  about  212,000, 
the  horse-power  used  is  515,000,  and  the  persons  employed  993,000.  As  far  back  as  1895  Germany 
exported  £39,000,000  of  textiles.  Slie  imported  in  1902  no  less  than  £(53,000,000,  and  exported  £57,000,000; 
it  is  estimated  that  the  production  in  her  textile  industries  in  1902  represented  about  £115,000,000. 

The  total  number  of  technical  schools  throughout  Germany  is  very  large,  and 
they  are  very  varied  in  character.  Berlin  itself  has  a  considerable  number.  [Chap. 
VI,  sees.  1-43,  pp.  30-54.]  There  are,  for  example,  a  number  of  preparatory  mining 
schools  (^er^yorsc/H^^t'w),  4:^  in  Prussia  alone,  46  altogether;  and  also  lower  grade 
mining  schools,  11  in  Prussia  alone,  and  14  altogether ;  two  metallurgical  schools, 
schools  for  glass-staining  and  glassware ;  for  wood-carving,  for  special  carving  and 
turning,  ivory,  Avood,  etc. ;  book-printing\  for  inland  navigation^  chemical  and 
apothecaries'  schools,  horse-shoeing^  photographer's,  basket-maker's,  fitter's,  tailor's, 
tanner's  shoemaker's,  gilder's,  miller's,  and  many  other  schools. 

Germany  has  recently  determined  that  the  art  of  bootmaking  shall  be 
improved,  and  in  3903  opened  a  Bootmakers  Technical  School  at  Wermelskirchen. 
There  is  also  a  Tanners'  School  at  Preiberg,  opened  in  1889.  These  will  be  referred 
to  in  next  division  >)f  the  summary. 

16.  General  Conclusions  as  to  the  Attitude  of  Germany  towards  Technical 
Education. — One  cannot  study  the  Technical  Schools  of  Germany  in  the  country 
itself  and  fail  to  recognise  that  there  is  a  belief  in  the  national  value  of  all  forms  of 
education  that  is  if  not  wholly  Avanting  in  us,  is  at  least  sadly  deficient  in 
comparison.  j^g|. 


'   One  in  Leipzig,  one  in  Stuttgart.' 
'  Seven  in  Saxony,  three  in  Baden. 


Forty-seven  in  Prussia,  five  in  Baden,  seven  in  Bavaria,  one  in  Mecldenbura-Scheverin  ;  i.,:,  60  altogether. 
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Let  us  examine  for  a  moment  the  educational  equipment  of  a  little  State  like 
Wllrttemburg,  with  a  population  only  one-third  greater  than  our  own,  in  an  area 
not  YT  that  of  our  State,  and  with  a  revenue  only  I  of  ours.  The  information  in 
the  following  table  will  afford  the  material  for  comparison  : — 


Educational  Expenditures  in  Wiirttemberg. 

State  of  New  South  Wales  :— Population,  1,500,000  ;  Rev(>mu',  £11,300,000  ;  Aiva, 
Kingdom  of  Wiirttemberg :—         „  2,000,000 ;         „  £  K500,000 ;       „ 


•"ill, 000  square  miles. 

7,n;u      „ 


Institution. 


State  Aid  1 
for  1901.1 


Institution. 


State  University  at  Tiibingen 
Gymnasia,  Lyceums  and  Latin  Schools 

" Eeal"  Schools       

Technical  High  School 

Agricultural  High  School  ... 

Veterinary  High  School 

School  for  Building  and  Engineering  Indus 

tries 
Art-Industry  School 
Art  School  and  Ai't  Collection 
Spinning  and  Weaving  School 


£ 
55,000 
.35,000 
15,000 
20,000 
10,000 

5,500 

10,800 
.5,000 
7,200 
.3,200 


Viticultural  School 
Industrial  Improvement  Schiiols 
Male  Teachers'  Training  Institutes 
Female  Teachers'  Training  Institutes 
Folk-Schools 
Additions  to  salaries  of  masters  at  Gym- 
nasia, Lyceums,  Latin  Schools,    Real- 
Schools,  and  Folk-Schools 


Grand  Total 


State  Aifl 
for  1901.1 


£ 

1,500 
15,000 
19,000 

5,000 
1.3,000 


166,000 


386,200 


This  State  aid  is  merely  the  annual  contribution  of  the  State   to  ordinary 
expenditure.     It  may  be  compared  with  ours  in  the  following  manner,  viz.  :  — 


Institution. 

Sydney  University^ 
Technical  Colleges^ 
Training  Schools 
Grammar  Schools" 


New  South  Wales.  Wurttemburg. 

£  £ 

U,000     against  55,000 

about    39,000           „  (say)  78,000 

5,100           „  „'     24,000 

1,.500           „  „      50,000 


To  grasp  the  significance  of  these  figures  properly  it  has  to  be  remembered 
that  educational  expenditure  in  all  new  countries  must  be  large  on  account  of  the 
small  density  of  the  population^ 

When  the  whole  matter  is  carefully  studied  comparatively,  it  will  be  recog- 
nised that  the  measure  of  opportunity  for  technical  education,  which  is  afforded  the 
young  people  of  the  State,  is  wholly  insufficient,  and  fails  to  express  any  vigorous 
belief  in  the  wealth-creating  power  of  a  good  educational  system. 

Germany's  provision  for  higher,  technical,  secondary,  and  primary  education 
expresses,  in  a  vivid  and  practical  way,  her  belief  that  expenditure  on  the  education 
of  a  people  pays,  and  is  the  necessary  foundation  of  great  national  success,  and 
there  is  no  doubt  whatever  that  she  is  reaping  her  reward  in  a  colossal  growth  of 
industrial  power,  the  significance  of  which  is  obvious  to  every  intelligent  student 
not  blinded  by  insular  vanity  or  irrational  dislike. 


1  This  does  not  by  any  means  represent  the  total  cost  of  the  several  schools,  for  the  State  bears  only  part  of  the 
total  cost. 

2  The  cost  of  the  public  high  schools  ought  perhaps  to  be  added  to  this.     It  will  not  greatly  modify  the  discrepancy, 
however. 
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XXV. 

MISCELLANEOUS  POEMS  OP  TECHNICAL  EDUCATION. 

[G.  H.  KXIBBS.] 


1.  Introductory.  6-  Nature  and  Function  of  Apprentice  Schools. 

2.  Importance  of  the  Leather  Industries.  7.  Examples  of  Apprentice  Schools. 

.3.  The  Tanning  School  of  Freiberg,  Saxony.  8.  The  tendency  of  Modern  Technical  Education. 

4.  The  Bootmakers'  School  at  Wermelskirchen,  Prussia.  9.   Miscellaneous  forms  of  Technical  Education. 

5.  Leather  Industries  Department,  Yorkshire  College,  Leeds.  10.  General  Observations. 

1.  Introductory. — It  is  proposed  in  this  Division  to  discuss  two  types  of 
teclinical  education  which  have  recently  hecome  of  interest  and  importance,  and  also 
to  refer  to  some  miscellaneous  branches  of  technical  instruction. 

2.  Importance  of  the  Leather  Industries. — The  importance  of  the  Leather 
Industries  can  he  gathered  at  once  from  the  fact  that  the  following  number  of 
animals  are  slaughtered  annually  in  New  South  Wales^ : — 

Sheep  and  lambs,  3,2SO,000 ;  cattle  and  calves,  275,200;  swine,  178,000, 
gives  thus  about  3f  million  hides  and  skins  from  this  source  alone.  We  have, 
however,  only  about  100  tanneries,  employing  a  little  over  1,000  hands,  in  the  State. 
About  6,000  hands  are,  however,  engaged  in  the  boot  trade.  A  school  for  tanning 
and  dyeing  leather,  and  a  school  for  boot-making,  are  obviously  desiderata." 
Germany  gives  the  cue  for  such  instruction  in  two  schools  referred  to  in  the 
preceding  division  ;  and  it  may  be  mentioned  that  in  the  Yorkskire  College,  Leeds, . 
a  Leather  Industries  Department  has  been  recently  fully  organised  and  finely 
equipped. 

3.  The  Tanning  School  of  Freiberg,  Saxony. — A  technical  tanning  school 
was  opened  in  Preiberg  in  1889,  for  students  of  not  less  than  17  years  of  age,  who 
possess  a  fair  practical  experience  of  tanning.  A  limited  number  are  also  received 
Avho  do  not  possess  such  practical  knowledge  :  these  must  acquire  it  at  the  school, 
and  pay  extra  fees  therefor. 

The  course  lasts  one  year,  and  involves  from  44  to  51  hours  work  per  week. 
It  covers  the  following  subjects,  viz. : — 

1.  Tannin.i;-  and  dressiii.n' ,;    pit,  and  modern  methods  of  tanning;    use  of   solutions  and  extracts; 

(•urrying,  dyeing,  exercises  with  tanning  machines  ;   10  hrs.  per  week. 

2.  Technical  lectures  on  tanning  ;  .3  hrs.'' 

3.  General  chemistry,  inorganic  and  organic,  with  special  reference  to  tanning  materials,  fermentation 

and  decomposition  .   6-7  hrs. 

4.  Practical  ch(,'mistr\',  reagents,  acids,  bases,  .salts,  determination  of   value  of   tanning  materials 

extracts,  fats,  chrome  salts  :   4-6  hrs. 
•5.  Tawing,  grease,  mineral,  and  chrome  tanning  :   \-i  hrs. 

6.  Leather  dyeing,  during  half  year  only  :   12  hrs. 

7.  Physics,  specially  oi-ientated  wiih  reference  to  subject :   1-2  hrs, 

5.  Microscopy,  specially  applied  to  tanning  materials^  the  hide  and  its  chan-'es   etc   ■   1-2  hrs 

9.  Macliines  and  power,  motors,  tanning  machinery,  drying,  heating,  and  ^'entilatin" ;  installation  of 
a  tannery,  necessary  buildings,  etc.  ;  1-2  hrs.  ^ 

10.  Drawing,  applied  to  objects  in  tanning,  machniery  and  buildings,  design  of  installations  :   2  hrs. 

11.  .Book-keeping,  technical  and  mercantile  :  3  hrs. 

12.  Commercial  instruction,  general  and  special  :   2  hra. 

13.  Political  economy.     Industry  ;  general  and  leatiier  industry,  etc.  :   1  hr 
]  4.   Mercantile  arithmetic,  .specially  applied  to  leather  industries  :   2  hrs 
1-5.  The  mother  tongue  ;  correspdiidence,  business  exercises  :   2  hrs" 

16.  First  aid,  etc.  :    1  hr,  '  TIlC 


'  From  "Statistical  Register,"  1903. 
time,   '  ^-l^^«'^°-'''"-"°"°f»''«^^'''Wi=l"»«"t°f«>ese  is  ong.aging  the  Director  of  'L^echnical   Kducation  at  the  present 
'  3  hrs.  denote  3  ho'.ir^  per  wcok  :  similarly  throughout, 
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i^i'^^A  H^^  ^^^  Germans  are  £10  for  theoretical  and  £10  for  practical  instruction 
and  £1  10s.  for  use  of  laboratory  ;  for  foreigners,  double  these  amounts.' 

The  school  is  subsidised  annu-ally,  as  follows  :— 

State,  £250  ;  town,  £125  ;  local  leather  industry,  £200;  total,  £575, 

Although  it  had  nearly  80  students  in  1903,  of  which  more  than  half  were 
foreigners,  it  could  not  pay  its  w^ay  without  subsidy. 

4.  The  Bootmakers'  ScJiool  at  IVermelskirclien,  Prussia. — Tlie  Bootmakers' 
Technical  School  at  Wermelskirchen,  the  first  school  in  Germany  to  meet  the  demand 
for  instruction  in  the  trade  under  modern  conditions,  Avas  opened  in  1903.  It  is 
intended  for  the  instruction  of  managers,  foremen,  pattern-cutters,  and  workmen 
generally,  the  minimum  age  of  entrance  being  16.     The  courses  are  :— 

(1)  Por  managers,  2  years,  i.e.,  84  weeks  of  41  hours  each. 

(2)  For  foremen,  1  year        „     42       „  „  „ 

(3)  For  workmen,  attend  special  branches  of  instruction  only. 

The  fees  are  five  times  as  great  for  outsiders  (dusldnder)  as  for  Germans. 
Spoilt  raw  material  must  be  paid  for  by  all  students. 

The  course  includes  freehand  drawing ;  pattern-cutting  by  hand  and  with 
machines  ;  shaping,  laying-out,  and  cutting  the  leather ;  examining  raw  material ; 
tanning ;  technical  computations  ;  preparation  of  parts  cut  out ;  stitching,  finishing, 
binding,  machinery  and  drawing,  wages,  computation,  management,  machining, 
finishing,  etc. ;  anatomy  of  foot ;  foot  trovibles ;  special  lasts  for  these,  etc.,  etc. 

5.  Leather  Industries  Department,  Yorkshire  College,  Leeds. — An  account 
of  a  new  feature  in  English  Technical  Instruction,  viz.,  in  the  Leather  Industries,  is 
given  in  the  Eeport,  [Chap.  XXXIX,  sec.  12,  p.  469].  This  department  in  the 
Yorkshire  College,  Leeds,  is  very  well  equipped."  It  occupies  three  floors,  and 
contains  a  lime-house,  tan-house,  dye-house,  machine-room,  and  curriers'  shop, 
engine-house,  research  and  students'  laboratories,  museums,  store  and  drying  rooms. 

The  chief  course  is  of  three  years'  duration.  The  subjects  of  study  required 
for  the  first  year  are  chemistry,  work  in  th  e  cheirsical  laboratory,  general  engineer- 
ing, mechanical  drawing,  German  or  French,  a  short  course  of  physics,  if  possible  ; 
for  the  second  year,  general  principles  of  tanning,  organic  chemistry,  German  or 
French,  work  in  the  organic  chemical  laboratory,  and  leather  industries  laboratories  ; 
for  the  third  year,  mineral  and  special  tannages,  the  chemistry  of  leather  manufac- 
ture, currying,  dyeing,  and  leather  finishing,  technical  microscopy,  and  bacteriology. 

There  is  also  a  two-year  course,  qualifying  for  the  college  certificate  in 
leather  manufacture. 

To  become  a  member  of  the  International  Association  of  Leather-trades 
Chemists,  it  is  necessary  first  of  all  to  take  the  B.Sc.  Degree  course  in  Chemistry, 
and  at  least  a  final  year  in  the  Leather  Industries  Department. 

6.  Nature  and  Function  of  Apprentice  Schools. — The  whole  course  of  modern 
technical  education  reveals  how  incomparably  better  it  is  qualitatively,  to  say 
nothing  of  its  economy  of  time,  than  the  old  scheme  of  training  by  apprenticeship. 
That  is  a  settled  matter  in  Europe,  even  apprentices  must  receive  technical  instruc- 
tion. An  opinion  is  frequently  expressed  in  tliis  State,  however,  that  apprenticeship, 
if  only  properly  carried  out,  would  be  the  best  form  of  training.  Thus  in  the 
press  recently  we  read  an  article  entitled  "Technical  and  Practical  Education"  the 
following,  viz. : — 

"  Tlie  lad  apprenticed  to  a  good  tradesman  surely  receives  the  best  of  all  technical  education.  He 
sees  how  all  things  in  the  trade  are  done,  he  helps  to  do  them,  and  is  even  allowed  to  carry  on  some  little 
work  solely  on  his  own  &cco\int." Sydney  Morning  Herald,  26th  August,  1905.  The 

1  It  is  only  natural  that  foreigners  should  be  asked  to  pay  for  instruction  that  is  given  at  le.ti  than  cost ;  it  may  be 
mentioned  that  at  Hohenheim  Agricultural  High  School,  foreigners  are  educated  at  a  loss  to  the  State  of  £2,200  annually, 
reckoned  even  on  current  expenditure  only.  „  „     „  .    .         ,      ■  -^      n  ■   ■     t 

2  A  considerable  amount  of  experimental  work  was  proceeding  at  the  time  of  the  Commissioner  s  visit.  Original, 
research  is  also  undertaken. 
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The  writer  was  evidently  acutely  conscious  of  the  essential  nature  of  the 
defect  of  much  of  the  work  of  the  Technical  College  of  the  State.  But  his  judgment 
on  the  main  point  is  nevertheless  erroneous.  Properly  organised  technical  education 
can  produce  better  workmanship,  in  less  than  half  the  time  required  by  apprentice- 
ship, and  hence  is  the  only  technically  and  economically  sound  system — in  fact, 
the  only  system  which  can  he  tolerated  by  an  intelligent  nation  that  desires 
to  keep  abreast  of  its  competitors.  This  has  already  been  referred  to  in  this 
summary  [III,  §§  2-6],  and  is  also  discussed  in  the  Pteport  [Chap.  Ill,  sees.  1-13, 
pp.  7-14.] 

Prom  this  point  of  view  technical  schools  may  be  divided  into  three  classes, 
viz.  : — 

(1)  Schools  which  give  theoretical  technical  instruction  only,  in  order  to 
constitute,  with  the  practical  instruction  received  by  apprenticeship,  a 
fairly  complete  scheme  of  technical  training.  This  theoretical  instruction 
is  designed,  moreover,  to  broaden  out  somewliat  the  pupil's  outlook,  an  I 
thus  to  make  him  a  more  intelligent  workman.  These  schools  are  usually 
evening  schools. 


^tD 


(2)  Schools  which  provide  both  theoretical  technical  instruction  together  with 
a  certain  amount  of  manual  training — more  or  less  directly  associated  with 
the  particular  trade  or  calling — and  with  exercises  in  the  practical  work  of 
the  calling  itself.  These  are  sometimes  evening  schools,  sometimes  both 
day  and  evening,  and  the  custom  is  growing  up  in  many  places  of  allowing 
apprentices  a  portion  of  the  day  to  attend  such  schools. 

(3)  Schools  with  a  complete  scheme  of  correlated  theoretical  and  practical 
technical  instruction,  such  that  the  two  elements  are  properly  co-ordinated 
throughout.     These  are  almost  invariably  day-schools.^ 

These  three  schools  stand  in  the  order  of  increasing  efficiency,  (3)  being  the 
ideal  school.  It  may  appropriately  be  called  an  apprentice-school  or  school  of 
apprenticeship,  in  contradistinction  to  a  mere  school  for  apprentices. 

The  function  and  purpose  of  this  last  type  of  school  may  therefore  be  defined 
to  be  the  creation  in  the  minimum  time  of  thoroughly  educated  and  accomplished 
craftsmen.  No  one  can  compare  the  Avork  done  in  this  type  of  school  in,  say,  less 
than  three  years,  with  what  is  done  by  apprentices  who  have  served  seven  years 
without  observing  how  inferior  is  the  apprenticeship  system.^ 


7.  Examples  of  Apprentice-schools. — All  schools  of  type  (3)  above  may  be 
included  in  this  category.  Several  specially  fine  schools  are  referred  to  at 
considerable  length  in  the  Peport,  some  of  which,  not  already  mentioned  in  this 
summary,  may  now  be  referred  to.  As  an  illustration  of  the  details  of  the 
organisation  of  an  apprentice-school,  the  scheme  of  the  Lehnoerkstdtten  of  Berne, 
the  administative  capital  of  Switzerland,  affords  an  excellent  example.  This  will  he 
found  in  an  early  part  of  the  lleport.  [Chap.  XI,  sees.  7-10,  pp.  110-7.]  The  school 
was  founded  as  a  corrective  to  the  necessity  of  employing  foreign  labour,  which  was 
more  skilled  than  Swiss.  The  account  mentioned  refers^  to  the  general  oro-anisation 
of  the  school ;  the  duration  of  apprenticeship  ;  the  conditions  of  admission*  form  of 
indenture  ;  obligations  of  the  town,  apprentices,  and  guardians  ;  and  the  theoretical 
and  practical  instruction  in  mechanical  engineering,  joinery,  locksmithino',  etc.  A 
few  illustrations  of  the  students'  work  are  given.     [Pp.  II4,  115,]  ''' 

In  Prance  such  schools  as  the  Ecole  Diderot,  which  was  one  of  the  earHest  in 
Pans  to  form  "  well-mstructed  and  skilful  workmen,  capable  of  earning  their  living 
on  leaving  the  school "  [Chap.  IX,  sec.  3,  pp.  79-80],  and  which  gives  instruction 

in 


>  There  is  another  class  of  school  which  assumes  that  the  student  has  had  some  practical  experience 
impulse!  of  geniuB  are  so  weak  as  to  necessitate  their  powers  ^J^^  J^Z^l^l  ^,^^0'  t^Sg  I'u-X^^^^^^ 
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ia  forge-work,  metal- turning,  fitting,  fine  meclianism,  pattern-maldng,  carpentry 
and  ioinery,  locksmithing,  brazier's  work,  and  plumbing,  and  tbe  Ecole  Boulle  for 
furniture  and  cabinet-making  [sec.  4,  pp.  80-1]  are  worthy  of  special  study. 

The  celebrated  Ecole  Estierine  for  all  branches  of  book-printing,  binding, 
illustration,  etc.,  is  almost  a  model  of  perfect  organisation.  [See  sees.  6-38, 
pp.  81-91.] 

The  Keport  will  be  found  to  be  replete  with  excellent  examples  of  every  type 
of  such  school. 

8.  The  Teiuleiicy  of  Modem  Technical  Education. — A  careful  review  of  the 
changes  which  are  rapidly  taking  place  in  the  organisation  of  technical  education 
throughout  the  world  point  to  tlie  fact  that  systematic,  theoretical,  and  practical 
instruction  is  superseding  education  by  apprenticeship.  As  was  explicitly  recognised 
in  France  [Chap.  IX,  sees.  1,  2,  p.  79],  tlie  apprenticeship  system  is  inconsistent  with 
national  welfare,^  because  it  is  economically  wasteful,  and  technically  crude. 
Practical  experience  must,  of  course,  ever  be  associated  with  theoretical  instruction, 
but  throughout  almost  the  entire  range  of  trades  and  craftsmanships,  it  is  possible, 
and  it  would  be  uiiconditlonalln  advanfar/eous,  to  so  organise  technical  education 
that  the  theoretical  and  practical  instruction  shall  be  received  in  a  systematic  way, 
the  two  being  co-ordinated.  This  can  be  done  properly  only  in  well-equipped 
schools,  i.e.,  schools  equipped  for  both  the  theoretical  and  the  practical  elements  of 
the  instruction.  These,  and  these  alone,  can  qualify  us  to  cope  with  technical 
education  as  now  organised  in  most  European  countries,  particularly  Germany.  The 
tendency  to  substitute  thoroughly  organised  systematic  technical  education  for  the 
crudities  of  apprenticeship  is  practically  world-wide. 


9.  Iliscellaneous  Forms  of  Technical  Education. — There  are  very  many 
technical  courses  to  which  reference  might  well  be  made,  and  which  are  treated  at 
length  in  the  Report.  For  women,  for  example,  may  be  mentioned  the  following, 
viz.  : — 


Subjects. 


Plain  and  Art  IS'eedlework,  etc. 
Dress  and  Costume  making;    . . . 
Lace  and  Passementerie  making 
Manufacture  of  Artificial  Flowers 
Domestic  Econ(jmy 
Housekeeping  ... 
Cooking 
Training  for  Nurses     ... 


Chapters.  Sections. 


XXXIX 
XXXIX 

VI 

IX 

XI 
XIII 

XX 

XX 


Pages. 


49,  ."■)() 

491-2 

4s 

491 

13 

37-S 

.-)4 

90-0 

5,G 

107-9 

T),  7 

\r>-l 

I'S 

■I'M) 

3.5 

■2?A--2 

This  list  is,  of  course;  only  illustrative.  The  four-year  course  of  cooking  at 
the  Tuskegee  Institute,  Alabama,  is  specially  worthy  of  mention  [Chap.  XX, 
sec.  28,  p.  230],  in  fact,  the  whole  series  of  courses  in  the  Department  of  Industry 
for  Girls  [sees.  24-35,  pp.  229-232',  Domestic  Economy,  Cookery,  various  forms  of 
Manual  Training,  etc.,  and  continuation  schools  for  extending  ordinary  education, 
supplementing  it  or  preparing  the  pupil  to  enter  upon  courses  demanding  definite 

preparation. 


'  The  rleplorable  hostility  of  workmen  to  the  multiplication  o£  the  numbers  of  those  in  their  own  ranks  has  happily 
passed  away  with  a  clearer  perception  of  the  certainty  of  the  nationally  disastrcnis  effect,s  thereof.  [See  "Report,  Chap.  IX» 
sec.  2,  p.  79.] 
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preparation,  etc.,  are  all  discussed  with  sufficient  fulness  in  the  Keport,  and  need 
not  be  treated  in  detail.  In  continuation  schools,  natural  science  and  drawing  are 
often  conspicuous  features. 

Merely  elementary  forms  of  dressmaking,  simple  cooking  and  domestic 
economy,  etc.,  may  properly  be  taught  in  the  primary  schools,  as  a  preliminary  to 
more  thorough  teaching  under  the  general  scheme  of  technical  education. 

10.  General  Observations. — Taken  Avith  this  Summary,  the  Report  will  afford 
something  like  a  definite  idea  of  the  organisation  of  technical  education  in  the 
United  Kingdom,  Continental  Europe,  and  America.  It  will  be  seen  that  the 
great  characteristics  of  good  technical  education  are  thoroughness  in  the  quaMcation 
of  the  instructor,  the  creation  of  a  properly  organised  system  of  theoretical  and 
practical  instruction,  and  properly  equipped  schools,  and  that  many  of  the  technical 
schools  of  modern  Europe  approach  the  ideal  in  these  several  respects. 

So  fully  is  it  now  recognised  that  the  technical  instructor  must  be  an 
intelligent  educationist,  as  well  as  technically  skilful,  that  special  courses  are  being 
instituted  for  his  professional  training.^ 

The  notion  of  becoming  teclmically  competent  by  attending  lecture  courses 
has  vanished.  Technical  skill  involves  hand  and  eye  training,  as  well  as  mental 
culture.  Technical  education  is  learning  to  do,  not  merely  to  know  about,  the 
things  with  which  it  is  concerned. 

'  It  is  supposed  bj'  some  that  the  ordinary  primary  teacher  of  the  future  will  be  competent  to  teach  arithmetic, 
algebra,  geometry,  mensuration,  drawing,  English,  grammar,  elocution,  geography,  elementary  physics  and  chemistry, 
botany,  and  geology — in  Nature  Study — a  little  elementarj'  astronomy,  cookery,  and  needlework,  or  modelling,  manual 
training,  physical  culture,  gymnastics,  and  possibly  a  few  other  subjects  ! 
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XXVI. 


DEFECTS   OF   TECHNICAL  EDUCATION   IN   NEW  SOUTH   WALES. 
CONCLUSIONS— HECOMMENDATIONS. 

[G.  H.  KNIBBS.] 

1.  lutroductory  f,    Limited  Conceptions  of  TeohnoloKv. 

-        ,Z    ,  *!^«  ^^"^P"="0^^s  Defects  of  our  System  7.  Limitations  in  the  Pa-dagogy  of  Technics 

of  Technical  Education-  Administrative  Defect.  S.  Defects  in  Equipments. 

3.  Indifferent  Preparation  for  Organised  Courses.  n.  A.ssistancc  to  Education  by  State  Railways. 

4.  Defects  in  tlie  Practical  Instruction.  10.  Conclusions. 

5.  Indifferent  Educative  Character  of  the  Instruction.  11.  Recommendations. 

1.  Introducloi^i/.—Terlitnps  the  most  valuable  result  of  a  compreliensivc  studv 
of  the  organisation  of  technical,  as  of  any  other  branch  of  education,  is  the  general 
impression  one  carries  away  from  such  study.  The  Commissioner  has  now  had,  not 
onlythe  advantage  of  personally  visiting,  under  the  most  favourable  circumstances,^ 
the  installations  for  trade  and  general  technological  instruction  throughout  the 
various  countries  visited,  he  has  also  had  the  opportunity  of  following  this  visit  by 
a  close  and  prolonged  study  of  the  wlrole  question,  a  study  covering,  naturallv,  a' 
much  wider  range  than  is  represented  in  this  lengthy  report.  For  the  report,  after 
all,  is  a  mere  selection  from  an  almost  bewildering  mass  of  educational  material. 
The  general  impression  is,  however,  decisive  :  it  is  that  otir  icJwle  scheme  of  technical 
education  here  wants  reforming,  whether  it  is  that  given  in  the  University  or  in  the 
technical  colleges.     Is  this  verdict  a  just  one  ? 

It  has  been  shewn,  in  the  iirst  Report,  that  the  Primary  system  of  the  State 
was  behindhand  in  almost  every  important  particular,  and  however  unpalatable  that 
fact  is— -and  it  is  deplored  by  no  one  more  than  the  Commissioner  here  writing — its 
truth  Avill  be  evident  to  any  impartial  and  competent  inquirer  Avho  will  take  the 
trouble  to  weigh,  not  the  dicta  of  the  Commissioner,  but  the  evidence  of  the  facts 
quoted  in  the  Report. 

To  grasp  that  truth  is  the  first  requisite  in  any  attempt  to  reach  the  urgently- 
required  reform  of  our  whole  educational  system  :  a  reform  of  its  traditions, 
instincts,  methods,  of  its  whole  atmosphere  :  a  reform  which,  if  it  come  about,  will 
completely  remodel  the  whole  drift  of  education  in  this  State,  and  leave  a  very 
different  public  impression  as  to  the  value  of  education  for  the  people,  and  of  the 
tremendous  part  it  must  play  in  the  future  destiny  of  Australia. 

In  the  Report  on  Secondary  Education,  it  was  shewn,  again  by  an  over- 
whelming mass  of  evidence — evidence  which  it  is  easy  to  see  is  completely  inde- 
pendent of  the  Commissioner's  personal  judgment — that,  comparatively,  we  are  even 
worse  off  than  in  regard  to  Primary  education.  This  is  but  natural,  and  is  to  be 
expected,  because  as  one  observes  the  higher  reaches  of  an  educational  system  the 
differences  become  more  startling.  Naturally  again,  insular  and  personal  feeling 
and  resentment  have  been  aroused.  But  surely  our  national  danger,  from  failing 
to  realise  our  true  educational  status,  will  not  tolerate  anything  but  the  truth.  It 
is  in  that,  and  in  that  alone,  that  safety  can  lie.  We  run  the  risk  of  deceiving  not 
others,  but  ourselves  only.  Our  great  competitors  know  exactly  where  we  stand. 
A  friendly  critic  says,  touching  this  matter  :  — 

"  The  German  on  leaving  school  possesses  actual  general  knowledge  of  nature,  history  and  literature, 
Avhilst  the  average  Briton,  male  or  female,  all  hi.s  life  remains,  as  compai'ed  with  our  standard,  a  jierson  (if 
very  poor  attainments.  Admitted  that  the  value  of  mere  book-learning  may  be  over-estimated,  and  that 
we  Germans  lean  towards  that,  vet  it  is  beyond  question  that  the  shallowness  of  national  education,  duo 
in  the  first  instance  to  Britain's  school  methods,  is  driving  her  fast  into  an  inferior  rank  for  science  and 
industry  to  that  occujsied  by  other  countries,  more  especially  Germany  and  North  America." 

That 

'  It  would  be  difficult  to  overstate  the  great  kindness  and  courtesy  shewn  the  Commissioner,  not  only  in  the  United 
Kingdom,  but  in  every  country  visited.  This  greatly  facilitated  the  Commissioner's  studies,  whicli  would  have  been 
greatly  hampered  without  such  courtesy. 
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That  is  a  sharp  criticism,  but  it  is  not  meant  as  an  affront ;  and  be  it  observed 
that  it  is  overmatched  by  many  things  said  by  our  own  countrymen  in  their  strenuous 
attempt  to  impress  the  Imperial  authorities  witli  the  unqualified  gravity  of  the 
existing  situation.  [See  Chap  IV.,  sees.  1-7,  pp.  15-24.]  There  is  a  note  almost  of 
despair  in  some  of  their  comments.  Thus  the  Special  Technical  Committee  of  the 
London  County  Council  says  in  its  report  (1902)  : — 

"  If  it  he  asserted  that  England  has  fallen  so  far  behind  in  the  application  of  science  to  industry  that 
it  is  useless  to  expend  large  sums  of  money  in  an  attempt  to  regain  a  position  which  has  been  irrevocably  lost, 
we  would  reply  that  there  is  no  finality  in  any  induKtry  ;  that  all  industries,  if  they  are  to  survive,  must 
become  scientific  industries  ;  and  that  if  machinery  is  set  in  motion  l^y  which  new  knowledge  is  created, 
old  industries  will  be  developed  and  new  industries  Mill  arise.  If  it  is  urged  that  no  decisive  step  should  be 
taken  to  place  the  machinery  foi'  training  post-graduate  students  in  technological  research  on  a  satisfactory 
basis  until  prolonged  inquiries  have  been  carried  out  in  Germany,  Switzerland,  and  the  United  States,  to 
ascertain  the  latest  developments  of  technical  education  in  those  countries,  we  would  reply  that  there  have 
already  been  sufficient  inquiries,  and  that  delay  is  dangerous.  The  cause  of  the  want  of  vitality  in  our 
scientific  industries  is  not  far  to  seek  ;  it  is  due  to  defects  in  secondary  education,  and  the  lack  of  adequate 
provision  for  training  in  research.  If  secondary  education  can  be  more  widely  extended,  if  general  and 
scientific  education,  both  in  secondary  schools  and  schools  of  University  standing,  can  be  made  more 
thorough,  and  if  further  opportunities  can  be  provided  to  enable  post-graduate  and  advanced  students  to 
obtain  adequate  training  in  technological  research,  there  is  no  reason  to  fear  for  the  future  prosperity  of 
our  scientific  industries."! 

In  the  judgment  of  the  Commissioner  the  truth  is  proclaimed  in  these 
passages,  and  Mr.  Barraclough,  of  the  Sydney  University,  is  right  when  he  says, 
"  in  the  matter  of  engineering,  technical  progress,  and  industrial  training,  we  are 
distinctly  falling  back,"  ^  that  is,  of  course,  in  comparison  with  other  peoples.  Hence 
it  is  clear  that,  in  the  words  of  the  English  Committee's  report,  we  must  change  all 
this,  "  or  submit  to  national  decay." 

2.  Some  of  the  conspicuous  defects  of  our  System  of  Technical  Education — 
Administrative  defect. — The  first  defect  that  may  be  referred  to  is  one  concerning 
the  administrative  scheme.  Placed  under  the  control  of  the  officers  of  a  Primary 
System  of  Education,  which  not  only  failed  to  satisfactorily  respond  to  the  World's 
progress  in  education,  but  even  deteriorated  in  organic  character,  it  is  not  remark- 
able that  the  technical  educational  system  also  failed  to  reach  what  its  advocates 
had  hoped  for  it. 

For  a  system  to  give  normal  results,  it  must  be  under  proper  guidance,  and 
technical  education  can  no  more  succeed,  under  the  control  of  a  primary  system  of 
education,  than  could  a  University.  The  whole  intellectual  atmosphere,  the  pro- 
fessional sentiments,  instincts  and  temper,  the  outlook  upon  men  and  the  world,  etc., 
is  characteristically  different,  and  necessarily  so,  for  each  great  branch  of  education,' 
and  for  this  reason  each  ought  to  be  independent  of  the  personal  and  other  influences 
at  least  those  below  it.  Excepting  this  country,  the  practice  of  the  educated 
world  is  uniform  in  this  respect.  The  question  here  referred  to  will,  however,  be 
dealt  with  later,  and  independently.  The  point  to  be  noticed  now  is  that  the 
development  of  technical  education  took  place  under  the  controlling  influence  of 
primary  instruction,  and  did  not  respond  to  what  its  machinery  might  have  led  one 
to  expect.  This  is  the  most  conspicuous  administrative  defect,  and  one  which  it 
will  be  necessary  to  remedy,  if  technical  education  is  to  progress  satisfactorily. 

3.  Indifferent  Preparation  for  Organised  Courses.~The  second  conspicuous 
defect  one  greatly  affecting  especially  the  higher  planes  of  technical  education,  is 
the  absence  of  any  sufficient  demand  for  proper  preparation  for  the  various 
organised  courses.  A  student  will,  for  example,  present  himself  at  the  physics 
c  asses,  who  does  not  understand  the  transposition  of  a  term  from  one  side  of  any 
algebraic  equation  to  the  other,*  or  who  has  no  adequate  range  of  geometrical  con- 
ceptions.      This   absence    of    insistence  upon   proper   educational  preparation  for 

_^__ definite 

'  "England  and  the  English,"  p.  2r)7.     London,  1904. 

'  See  this  iSumtnary,  II,  §  6. 

'  This  ought  not  to  be  misunderstood.      It  contains  no  rnflor.t;„.,  „.       ^i  ,  .    .  .  ,  .  , 

exists.     This  ditference  arises  from  the  set  of  facts  and  thoughts  wVh  u  u"^         °^  ^^^  undoubted  difference  which 

gives  a  characteristic  appearance  to  each  professional  class.  ^Mucd  are  habitually  present  to  the  mind,  and  is  what 

*  This  statement  is  not  oyerdrawn  ;  how  such  ignorance  b'mi(-«  fl,a  (■„    i  •  ,     , 

»  This  statement  applies  even  to  some  of  the  students  attpt,^  !,„    i  *^.'"'7°8  ""^"^  ^e  better  imagined  than  described. 

■^^  attending  physics  lectures  at  the  university. 
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definite  courses  is  an  evidence  of  our  educational  slovenliness,  a  slovenliness  born  of 
the  absence  of  proper  educational  organisation  throughout  the  communitv.  There 
is  no  way  of  remedying  this  defect  except  by  establishing  what— leaving 'this  State 
again  out  of  consideration — is  almost  universal,  viz.,  proper  preparatory  classes, 

^  Such  preparatory  classes  are  the  more  necessary,  because  of  the  limitations  of 
our  primary  system.  Had  we  a  good  system,  with  a  properly-trained  teaching  staff, 
and  normally-equipped  schools,  the  requisite  foundation  for  technical  education,  not 
only  in  knowledge,  but  also  in  good  mental  habit,  Avould  have  already  been  laid. 
The  scientific  tincture  of  mind  is  an  essential  for  technical  instruction,  and  though 
for  the  lower  grades  the  depth  of  knowledge  demanded  is  trivial,  yet  it  is  important 
that  its  range  should  be  adequate,  and  that,  so  far  as  it  goes,  it  should  be 
thorough.^ 

With  a  professionally-trained  teaching  staff  in  our  primary  schools,  less 
weight  would  be  attached  to  memorising  facts  or  to  merely  empirical  processes,  as 
for  example  in  arithmetic  ;  and  more  to  sound  mental  training  or  the  development 
of  the  thinking  faculty.  As  a  consequence,  students  would  enter  the  teclmical 
colleges  at  least  with  a  definite  preparation,  and  one  which  could  be  either  relied 
upon,  or,  if  insufiicient,  supplemented  in  any  required  degree. 

It  is  hardly  necessai\y  to  remark  that  a  syllabus  does  not  constitute  a  course  ; 
it  is  a  pretence  if  the  student  be  not  qualified  to  enter  upon  it,  or  the  instructor 
qualified  to  teach  as  it  directs.  Hence  in  any  sound  educational  system  proper 
preparation  must  be  always  insisted  upon. 

4.  Defects  in  the  Practical  Instruction. — The  third  conspicuous  defect  is 
betrayed  by  the  indifferent  character  of  the  practical  instruction.  The  burden  of 
the  complaints — not  always  quite  just,  perhaps,  of  this  more  anon — against  the 
technical  colleges  of  the  State  is  that  the  instruction  is  not  practical  enough  ;  that  the 
regime  is  such  that  it  does  not  produce  good  tradesmen ;  and  it  is  alleged  that,  as  a 
matter  of  fact,  the  number  of  skilled  workmen  in  the  State  is  diminishing  instead  of 
increasing. 

The  practical  instruction,  in  many  cases,  is  undoubtedly  very  amateurish, 
dilettanteish.  The  work  usually  has  no  definite  objective.  The  plumbing,  for 
example,  consists  simply  of  a  series  of  exercises  constituting  mere  samples  of  work, 
doomed  to  the  melting-pot.  The  fitting  and  turning  is  subject  to  much  the  same 
criticism.  Metal  is  turned,  and  returned,  and  ordinarily  consigned  to  the  foundry 
or  waste-heap.  The  forge-work,  while  good,  consists  again  mainly  of  a  series  of 
exercises  constituting,  ordinarily,  samples  of  little  practical  value.  The  carpentry  is 
too  much  of  the  nature  of  toying  with  the  subject ;  it  is  good  in  its  way,  but  is 
not  of  that  practical  character  which  would  assure  the  student  immediate  success  as 
a  tradesman  when  he  leaves  the  College.  The  lavatory  and  similar  services  and 
equipment  of  the  College  leave  much  to  be  desired,  but  there  has  been  no  systematic 
attempt,  until  quite  recently,  to  alter  this  state  of  things.'^  In  other  countries,  with 
such  engineering  equipment  as  the  College  possessed,  a  very  considerable  number  of 
lathes  for  both  wood  and  metal  turning," drilling  and  planing  machines,  etc.,  might 
well  have  been  constructed  for  the  necessary  extensions  of  technical  education. 

No  country  in  the  world  can  afford  to  be  wasteful  of  its  industrial  effort, 
even  in  the  training  of  students,  let  alone  a  young  country  in  the  initial  stages  of 
development,  actually  in  the  throes  of  endeavouring  to  create  the  material  wealth 
it  requires  for  a  normal  rate  of  growth  in  population  and  strength. 

Had  the  organisation  of  the  Technical  College  of  Sydney  in  the  Engiaeering 
and  Wood-working  departments  been  comparable  to  what  it  is  in  any  country  of 
Continental  Europe,  visited  by  the  Commissioner,  or  in  America,  the  material 
manufactured  in  the  College  would  have  powerfully  assisted  the  development  of 
technical  education  over  a  wider  area,  or  it  might  have  been  devoted  even  to 
reduction  of  students'  fees  if  that  were  deemed  desirable.  The 


1  Owing  to  the  absence  of  proper  scientific  education  for  the  teaching  staff  of  the  primary  schools,  some  curious 
mistakes  are  occasionally  heard,  e.^.,  that  saltpetre  =  rocksalt !  It  is  to  this  sort  of  thing  that  the  substitution  of  an  etymological 
guesS  for  scientific  knowledge  leads. 

2  It  ought  to  be  stated  that  attempts  are  being  made  to  enable  the  students  to  undertake  practical  work  for 
definite  objects,  so  as  to  bring  about  the  necessary  change. 
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The  results  in  industrial  education  achieved  in  such  schools  as  Mr.  Booker 
T.  Washington's  at  Tuskegee,  Alabama,  with  negroes,  put  our  results  and  our  whole 
scheme  of  technical  education  to  shame.  [See  Chap.  XX,  sees.  1-46,  pp.  223-235.] 
So  also  do  those  achieved  in  the  multitude  of  schools  for  theoretical  and  practical 
industrial  education  throughout  Europe. 

5.  Indifferent  Educatlce  Character  of  Instruction. — A  fourth  defect  is  the 
absence  of  sufficient  care  that  the  work  shall  be  always  educatively  organised. 
Ladies,  for  example,  in  what  is  known  as  wood-carving,  often  have  their  designs 
drafted  on  the  wood  by  the  instructor,  or  transfer  a  design  to  the  wood  and  cut 
according  to  that,  instead  of  doing  the  designing  themselves.  Hesults  so  obtained 
are  misleading,  and  arc  practically  worthless  from  the  standpoint  of  industrial 
efficiency.  Tliey  may  well  be  left  to  private  tuition.  They  are  not  industrial  efforts, 
nor  do  they  constitute  industrial  training  ;  they  are  little  more  than  pastime  exer- 
cises. A  somewhat  similar  criticism  applies  to  the  work  that  might  be  included  in 
ceramics. 

Such  training  produces  mere  copyists  ;  a  certain  amount  of  very  ordinary 
manual  dexteritv,  but  not  industrial  artists. 

6.  Limited  Conceptions  of  Teclmologn. — A  fifth  defect  is  what  may  be  called 
technological  narrowness.  This  may  be  easily  illustrated.  In  a  Hungarian  school 
for  joiners,  cabinet-makers,  turners,  wood  engravers,  etc.,  for  example,  the  technology 
of  wood  is  thoroughly  treated.  Tlie  general  morphology  of  the  tree  ;  the  reciprocal 
relations  of  its  constituent  parts  ;  its  histology ;  the  chemical  composition  of  various 
parts  ;  the  qualities  of  wood  from  the  standpoint  of  technology  ;  the  cutting  of  the 
tree  ;  the  seasoning,  drying,  and  impregnation  of  the  timber ;  the  action  of  chemical 
agents  ;  staining ;  treatment  by  ^^^arnishing,  polishing,  and  so  on ;  all  these  are 
brought  under  review.  [Chap.  XII,  sec.  27,  pp.  139-140.]  Thus  the  young 
workman  looks  out  on  the  materials  of  his  life-work  with  more  intelligent  eyes, 

A  different  type  of  similar  wide  culture  may  be  seen  in  connection  with  the 
work  of  the  Ecole  Estienne,  of  Paris,  in  which  the  history  of  art,  of  books,  and  of 
printing  and  publishing  are  very  finely  treated.     [Chap.  IX,  sec.  14,  pp.  83-4.] 

_  Still  another  illustration  is  to  be  found  in  the  whole  association  of  the  subjects 
taken  in  a  course. 

Every  worker  in  the  fitting  and  turning  shop,  for  example,  will  have  learnt 
something  of  the  effect  of  different  substances  in  iron,  or  steel,  carbon,  nickel, 
tungsten,  phosphorus,  silicon,  etc.  ;  he  will  know  something  of  metallurgy  and  the 
technology  of  iron  and  steel,  etc. 

Q.  Limitations  in  the  Poidagocjy  of  Technics.— A  sixth  defect  is  very  much 
more  difficult  to  define  :  it  is  Avhat  may  be  called  the  low  apperceptive  value  of  much 
of  the  instruction.  But  few  of  the  instructors  are  educationists,  or  are  informed  in 
such  subjects  as  every  educationist  should  study.  Hence  their  personal  influence 
over  the  pupil,  the  stimulus  of  their  instruction  and  influence,  the  lucidity  of  their 
technological  ideas,  and  their  capacity  to  enlarge  the  outlook  of  the  workmen  whom 
they  tram  is  very  limited  as  compared  with  their  European  confreres. 

This  type  of  excellence  in  an  instructor  may  seem  a  very  trivial  matter  to  the 
superficial  critic ;  in  reality  it  is  very  far-reaching  in  its  consequences,  and  profoundly 
affects  the  level  of  workmen  s  intelligence.  tr  j 

Every  well-informed  educational  investigator  will  find  the  same  defects  which 
have  been  mentioned  above,  and  they  must  be  very  seriously  attended  to  if  our 
workmen  are  to  be  raised  to  the  level  of  the  men  now  being  traced  Tn  Europe! 

with  th;  Collt  ^';^^^!;^>»^'^^^,-E^cepting  the  Technological  Museum  associated 
with  the  College,  which  is  well  orgamsed,  and  which  reflects  great  credit  upon 
those  who  have  built  i  up,  the  technical  equipments  of  the  TecfnTcal  ColWe  are 
not  to  be  compared  with  those  of  comparable  institutions  in  Euiope  The  buifdinffs 
are  wretchedly  designed  for  the  r  purnosp  fhmio-1,  .^f  ™^  ^^'■^V^-  J-ne  Duuamgs 
The  Libraries  are  smdl,  that  of  the  Jo"/  ge  luSa^o^w  /"    Sl'^?^^^"^"^^- 

being  allowed  for  additions  ;  and  that  of  the  Zseum  6  0()0  £fiO  'if  ^f"  TT 
annual  additions.  ^vxuseum  0,000,  £60  being  allowed  for 

The 
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The  country  colleges  have  small  associated  museums,  which  are  only  fairly 
well  developed. 

The  laboratories  are  poorly  arranged,  and  by  no  means  Avell  equipped ;  they 
need  to  be  considerably  enlarged.  Organic  chemistry  is  indiiferently  represented, 
but  has  been  developed  to  a  fair  extent  in  connection  with  the  valuable  research 
work  of  the  Technological  Museum. 

The  Sydney  College  possesses  a  100-ton  testing  machine,  but  although 
practical  tests  of  various  materials  have  been  carried  out  from  time  to  time,  scientific 
researches  on  the  elastic  or  other  properties  of  materials  form  no  part  of  the  courses 
in  engineering. 

9.  Assistance  to  Education  bi/  State  Railtoays. — America,  Germany,  and  the 
advanced  countries  of  Europe  recognise  that  no  question  is  of  more  fundamental 
importance  than  the  educational  system,  the  system,  whicli  operates  upon,  and  even 
determines,  the  development  of  national  intelligence,  character,  general  efficiency, 
commercial  skill,  and  industrial  power.  Admitting  this  in  some  measure  in  the 
State  policy,  it  has  been  the  custom  to  permit  State  Public  School  and  State  High 
School  pupils  to  travel  free,^  and  to  allow  the  pupils  of  the  technical  college  to 
travel  at  half -fares. 

As  a  matter  of  economic  policy  it  is  obvious  that  a  State  system  of  railways 
may  well  be  utilised  for  any  purpose  which  not  only  favourably  affects  the  future 
development  of  the  State,  but  is  an  essential  of  progress.  If,  further,  anything 
profoundly  affecting  the  State's  welfare  does  not  also  materially  affect  the  existing 
cost  to  the  State  of  its  railway  system,  there  can  be  no  valid  objection  to  such 
utilisation.  Technical  education  will  ultimately  establish  a  population  on  the  land 
by  enhancing  the  industrial  and  technical  competency  of  the  people ;  in  fact,  all  good 
education  is  a  factor  of  the  first  order  of  importance  in  this  respect. 

It  follows  from  this  that  in  any  consideration  of  the  extension  of  technical 
education,  the  use  made  of  the  railway  system  in  a  developing  State  may  very 
properly  come  up  for  consideration.  It  has  already  been  pointed  out  that  the  extent 
to  which  such  education  is  afforded  falls  so  short  of  the  requirements  of  a  school 
population  of  250,000,  that  being  strikingly  disclosed  by  so  small  an  annual  vote  as 
£30,000. 

If  pupils  and  teachers  travelling  either  to  receive  or  give  technical  instruction 
were  permitted  to  travel  free,  no  serious  loss  would  be  suffered  by  the  Railway 
Commissioners,  considered  even  as  private  owners.  The  dearth  of  competent 
instructors  is  very  great,  and  to  give  technical  instruction  they  have  to  travel  from 
centre  to  centre — that  is  the  condition  of  things  prevailing  in  the  State. 

That  the  Railway  Department  w^ould  not  be  subjected  to  other  than 
negligible  loss  by  doing  what  is  suggested,  is  evident  on  giving  the  matter  con- 
sideration. If  technical  education  be  not  established,  no  fares  can  be  lost  that 
would  otherwise  swell  the  receipts  of  the  Railway  Commissioners,  for  there  will 
be  no  travelling  of  either  students  or  teachers,  for  it  will  be  difficult  to  promote 
technical  education  with  a  scattered  population,  owing,  as  pointed  out,  to  the  serious 
difficulty  of  getting  the  services  of  competent  teachers. 

On  the  other  hand,  if  technical  education  he  widely  established,  it  will 
undoubtedly  bear  fruit  in  the  form  of  a  more  industrially  active  life  in  the  State,  so 
that  remunerative  railway  traffic  will  grow  in  virtue  of  any  proposed  extension  of 
educational  effort,  an  observation  which  applies,  of  course,  to  eyerj  branch  of 
education,  as  well  as  to  technical. 

Assuming  that  the  policy  of  the  authorities  of  any  new  country,  in  promoting 
its  development, -will  be  to  utilise  the  railway  system  as  much  as  possible,  and  bearing 
in  mind  that  the  Railway  Department,  as  things  stand  at  present,  can  without 
difficulty  carry  the  extra  passengers  involved  in  the  suggestion,  it  will  be  recognised 
that  the  actual  expense  to  the  State  may  be  treated  as  negligible,  since  the  increased 
load  is  so  trifling  as  hardly  to  affect  the  question  of  actual  cost,  that  is  to  the  State. 
On  the  other  hand,  however,  the  benefits  even  to  the  Railway  Department  itself, 
ultimately  arising  from  the  advance  of  education,  will  be  very  great. 

Trom 


1  The  auestion  of  the  contimunce  of  this  privilege  was  recently  raised  by  the  Railway  Commissioners^  but 
fortunately  for  education,  and  for  the  future  of  this  State,  its  continuance  was  decided. 
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From  the  standpoint  of  State  policy,  therefore,  the  question  for  consideration 
is  the  following,  viz. : — "  Will  this  actual  expense  to  the  State  of  carrying  students 
and  teachers  free  he  compensated  by  the  improvement  in  the  material  status  of  the 
population?"  If  the  form  of  education  is  that  really  needed  by  the  people,  the 
answer  must  be  "  Yes,"  and  in  the  question  is  so  momentous  that  the  mere  matter 
of  book-keeping,  as  between  different  State  departments,  by  which  one  may  be 
enabled  to  swell  its  income  by  the  apparent  enlargement  of  the  expenditure  of 
another,  may  be  regarded  as  almost  irrelevant.  As  pointed  out,  it  is  only  the  actual 
cost  which  need  be  considered. 

As  soon  as  the  unqualified  importance  of  education  is  grasped  the  principle, 
already  admitted  in  the  practice  of  the  State,  would  indicate  that  free  travelling  for 
educational  purposes  should  be  allowed  for  students  and  teachers  under  such  well- 
defined  conditions  as  Avill  ensure  the*  proper  use  being  made  of  the  proposed 
railway  concession.  On  the  State  trams  all  under  18  years  of  age  also  travel  at  half- 
fare.^ 

10.  Conclusions. — It  must  not  be  inferred  from  the  above  outline  of  the 
defects  in  the  scheme  of  technical  education  in  New  South  Wales  that  it  is  implied 
that  no  excellent  work  is  done  in  the  technical  colleges.  Much  of  the  adverse 
criticism  which  appears  publicly  is  by  no  means  disinterested.  And  as  in  our  very 
inferior  system  of  primary  education  there  has  nevertheless  been  excellent  education, 
so  also  in  our  very  imperfect  scheme  of  technical  education  there  are  various  features 
that  any  educationist  would  regard  with  satisfaction.  As  in  primary  education, 
so  in  technical,  these  excellencies  are  not  because  of,  but  in  spite  of  the  organisation.2 

11.  Recommendations. — The  following  recommendations  are  indicated  as  the 
result  of  the  whole  course  of  the  investigation  concerning  the  organisation  and 
subject-matter  of  technical  education  throughout  Europe  and  America,  viz.  : — 

1.  A  sharper  distinction  should  be  drawn  between  lower  professional  courses 

and  trade  courses.     (Analogous  to  the  difference  between  a  Techniknm  and 
a  Gewerbe  or  Industrie-S chule .) 

2.  The  curricula  of  all  the  organised  courses  should  be  carefully  remodelled,  so 

as  to  ensure  proper  correlation  of  the  various  elements  of  instruction. 

Z.  The  entrance  conditions  for   the  several  courses   should   be   more   clearly 
defined,  and  in  the  near  future  should  be  rigorously  insisted  upon. 

4.  Special   classes    giving  the    necessary    elementary    instruction    should    be 

instituted  to  prepare  properly  students  for  the  various  courses. 

5.  General  manual  training  should  be  provided  for  the  preparatory  classes. 

6.  The  preparatory  classes  should  give  elementary  instruction  in  the  national 

sciences. 

7.  The  practical  instruction  should  in  all  cases  be,  as  far  as  possible,  carefully 

co-ordinated  with  the  theoretical  instruction. 

8.  The  practical  instruction  should  be  thorough,  aim  at  definite  and  useful 

work,  and  should  be  completely  reorganised  to  that  end. 

9.  Arrangements  should  be  made  so  that  students  may  work  under  conditions 

as  nearly  as  possible  corresponding  to  those  actually  obtaining  in  ordinary 
trade  practice.  ° 

10.  A  larger   number  of   organised    day  classes   should    be   arranged,  and  so 

constituted  as  to  form  schools  of  the  type  of  the  "  Apprentice  Schools." 

11.  In  every  department  a  scheme  of  useful  work  should  be  at  once  arranged, 

so  that  students  may  get  the  best  form  of  practical  education. 

12. 


1  Technical  College  students   under   18  attendiiiL'  full   rln,,  „i„         .        i      , 
vacations,  students  not!in  any  occupation  or  receipt  of  wa,  r,  ,..     if        ,.        ""^  quarter- season  ticket  rates.     For 
journey,  etc.,  etc.  '  ^°"P'  °'  '^■'!i'=^  are  allowed  to  travel  at  half  single-fare  for  the  douWe 

^  No  matter  how  defective  an  oraauisatimi,  lndividuil«  «ili  ,.;■.„    i 
fall  below  it.  i"«iviaualh  ^^,ll  use  iihove  it;  and  n..  matter  how  excellent,  they  will 
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12.  Among    other   things,   the   students   should   manufacture   machines   and 

apparatus  both  for  the  Sydney  college  itself  and  for  the  country  colleges. 

13.  The  industrial  efPorts  of  the  students  should  not  be  wasted  as  heretofore, 

and  the  instructors  should  be  required  to  draft  out  and  design  suitable 
work  for  students  to  engage  in.  The  drafting  out  of  such  work  will  itself 
be  educative. 

14.  The  scientific  apparatus  needs  putting  in  order  and  extending. 

16.  A  fine-mechanism  section  should  be  equipped,  and  the  course  arranged 
for  it. 

16.  Courses  of  instruction  for  the  leather  trades,  and  particularly  for  tanning 
and  leather- dyeing,  should  be  instituted. 

17.  Bootmaking  classes  should  be  instituted  in  a  properly-equipped  school. 

18.  Connected  with  technical  education,  and  under  the  direct  control  of  the 
Director  thereof,  Evening  Continuation  Schools  should  be  established,  or 
extended,  giving  instruction  in  such,  subjects  as  Manual  Training,  pure 
and  applied  mathematics,  languages,  elementary  natural  science,  freehand, 
linear,  and  technical  forms  of  drawing,  foreign  languages,  and  other 
similar  subjects  of  importance  in  technical  education. 

19.  Some^ofjthe  Instructors  should  give  more  undivided  attention  to  their 

courses,  and  to  the  acquisition  of  some  knowledge  of  general  educational 
theory. 

20.  A  scheme  should  be  arranged  so  that  future  teachers  will  be  more  highh'- 

qualified,  both  theoretically,  practically,  and  in  educational  theory  and 
practice. 

21.  Technical  Education  should  be  much  more  efEciently  organised  in  various 

parts  of  the  State. 

.22.  The  travelling  of  Technical  Instructors  and  students  for  the  purpose  of 
giving  or  receiving  instruction,  should  be  facilitated  as  much  as  possible 
on  the  railways,  as  suggested  hereunder,  viz.  : — 

(a)  Free  travelling  on  the  State  Railways  should  be  pi-ovided  for  all 
Teachers  of  the  Public  Instruction  Department  (Primary  and 
Secondary  Education  Branches)  for  the  purpose  of  attending 
regular  instruction  in  the  Technical  Colleges  and  classes  and  the 
University  ; 

(b)  Eree  travelling  on  the  State  Railways  should  be  provided  for  all 
Students  attending  the  Technical  Colleges  or  Technical  Classes 
held  throughout  the  State  ; 

(c)  Eree  travelling  on  the  State  Railways  should  be  provided  for  all 

Teachers  in  the  Technical  Colleges  and  Classes  for  the  purpose  of 
giving  instruction  in  technical  subjects. 

In  each  case  the  concession  should  be  granted  only  for  the  express 
purpose  of  attendance  at  or  giving  instruction  in  technical  subjects,  and 
for  no  other  purpose. 
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XXVII. 

ADMINISTRATIVE  ORGANISATION  OF  PUBLIC  EDUCATION  IN 

NEW  SOUTH  WALES. 

[G.  H.  KNIBBS.] 

1.  Introductory.  6.  The  PrincipleK  of  Administrative  Organisation  of 

2.  Present  Organisation  of  Publir  Instruction.     The  Education. 

University.  T.  The  Normal  Sclicme  of  Administrative  Arrange- 
o.   Has  tlie  University  sufficient  financial  support  ?                             ment. 

4.  Secondary  Educatifm.  S.  Educational  Councils. 

5.  The  organisation  of  other  branches  of  Education.  9.  Recommendations. 

1.  Introductory . — As  is  well  recognised  ia  all  parts  of  tlie  civilised  world,  the 
scheme  of  administrative  organisation  of  public  education  is  of  profound  importance, 
and  its  consequences  are  far-reaching  ;  and  in  the  inceptioa  of  a  new  regime  in  this 
State  it  is  desirable  to  at  once  get  rid  of  every  existing  condition  which  tends  to 
hamper  in  any  way  the  efficiency  of  public  education.  The  existing  organisation  is 
one  that  cannot  satisfactorily  continue  ;  since  it  is  not  consistent  with  efficiency,  as 
•will  be  shewn  hereinafter.  It  is  substantially  an  attempt  to  control  the  higher 
forms  of  education  by  the  lower. 

Every  great  branch  of  public  instruction  should  be  immediately  under  an 
ofl&cer  who  may  appropriately  be  called  the  Director- General  of  his  particular 
branch.  He  should  be  responsible  to  the  Minister  alone,  and  next  under  the 
Minister,  should  be  the  supreme  head  of  the  department  under  him.  It  is  not 
essential  that  all  branches  of  education  should  be  under  the  one  Minister,  nor  is  it 
in  any  way  necessary  that  any  one  Minister  should  have  only  one  departmental 
head  under  him.^  It  is  unnecessary  to  state  that  there  is  ample  precedent  for  what 
is  affirmed,  and  these  propositions  merely  conform  to  the  larger  experiences  of  other 
parts  of  the  world. 

2.  Present  Organisation  of  Fublic  Instruction,  the  JJnicersity. — The  present 
organisation  of  public  instruction,  as  it  exists  in  this  State,  is  sui  generis,  though  it 
has  some  features  of  similarity  with  British  organisation. 

One  important  branch  of  public  education  is  under  the  "  Minister  of  Public 
Instruction,"  another  under  the  "  Minister  for  Mines  and  Agriculture." 

At  the  head  of  the  highest  form  of  organised  public  education  in  the  State, 
is  the  "Chancellor"  of  the  University,  who,  with  his  colleague,  the  "Vice- 
Chancellor,"  is  elected  by  the  "  Senate"  from  the  members  of  its  own  body.  The 
former  is  President  of  the  Senate,  which  consists  of  sixteen  elected  "  Eellows," 
elected  for  life,"  and  not  more  than  six,  nor  less  than  three,  professors  of  the 
University  in  such  branches  of  learning  as  the  Senate  may  from  time  to  time  select. 

As  governing  body  of  the  University,  the  Senate  is  absolute  in  its  power, 
exceptmg  m  so  far  as  that  power  is  delimited  by  the  Act  of  Incorporation,  and  by 
contracts  entered  into  with  the  teaching  staff  and  others. 

So  far  as  material  equipment  is  concerned  the  University  w^as  created  by  the 
gift  of  land  and  buildings  and  equipment  by  the  State;  it  has  a  statutory  endow- 
ment of  £1 0,000  per  annum,  and  has  received  a  number  of  bequests,  viz  the  Challis 
bequest  of  £2.-iO,000;  the  Sir  Peter  Nicol  Russell  bequest  of  £100  000  •  and  the 
Thomas  Fisher  Library  bequest  of  £30,000.  '        '  3 

1  For  this  there  is  precedent  even  in  this  State,  as  in  the  DeoarimpTit  nf  T.,^^,,.        jt    i     ,  i         •     ■     ^i 

Public  Librarian's  Uepartment.  department  of  Labour  and  Industry;  and  again  m  the 

=  The  wisdom  of  so  constituting  tlie  S^mate  that  its  members  are  elecfcl  fn,-  i;f»  ;,  ^,    i    i  i,  *    j  in-       ^^    ^ 

election  for  a  period  of  An-c  years  would  secure  more  devotion  to  the  Univw^i  v'  '  I  ^^  much  dek-jted,  some  holdmg  that 
the  Fellows  of  the  Senate  for  the  time  bein.,  the  professors  ami  n  1  H.^^  i  '''''*',•  ^'^"^  ^^""^"'^  ^'"^'^  '=™'''*'  °^ 
principals  of  incorporated  colleges  within  the^Unwe.^^^t  "alldo  tor^s  a  I  ^^^t'  T^  ^f  ^-{"^^  "^  ^«  University, 
standing,  and  "  Superior  officers  "  of  tlie  University.  masters,   and  also   bachelors  of   three  years 
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3.  Has  the  Universiti/  sufficient  financial  support  i'—Th^t  a  young  country 
like  Australia  should  possess  an  institution  like  the  University  of  Sydney  is  no  douht 
matter  for  felicitation,  but  it  is  sometimes  forgotten  that  after  all  our  expenditure 
for  higher  education  is  extremely  small— even  startlingly  small— when  compared 
with  that  of  Germany.  Let  us  compare,  say,  Wllrttemberg,  in  Germany,  which  has 
a  population  similar  to  New  South  Wales,  with  our  own  State. 

Comparison  of  Expenditure,  Higher  Education. 


Population    ... 

Area,  in  square  miles 

Revenue 

Grant  for  higher  education — 


State  University           ...          ...          ...  £55,000 

Technical  University   ...          ...          ...  20,000 

Agricultural  and  Veterinary  High  School  1 5^  500 

Gymnasien,  etc.i           ...         ...         ...  35,000 

Technical  Schools 
Training  Schools 


Wllrttemberg. 


2,000,000 

7,530 

£+,500,000 


£ 

125,500 

42,700 

24,000 


New  South  Wales, 


1,500,000 

311,000 

£11,500,000 


£ 

13,500 

39,600 

5,094 


Tliat  these  figures  are  not  exceptional  is  confirmed  by  the  fact  that  the 
average  extraordinary  expenditures  for  three  Prussian  technical  universities  for  the 
decade  1890-1900  was  about  £18,700  each  per  annum,  and  the  annual  State  subsidy 
for  a  new  technical  university  at  Danzig,-  a  town  of  less  than  150,000  inhabitants, 
is  to  be  £18,500. 

It  will  at  once  be  seen  that  the  present  financial  possibilities  in  the  administra- 
tion of  higher  education  in  this  State  are  very  limited,  for,  as  a  people,  we  do  not  as 
yet  truly  believe  ia  education,  and  the  income  and  equipment  of  the  IJniversity  are 
very  limited  from  the  standpoint  of  modern  European  Universities,  and  quite 
inadequate  to  meet  the  normal  wants  of  a  school  population  of  about  250,000.^ 
The  State  University  cannot  work  on  the.  plane  of  the  European  University  for  this 
reason  alone,  and  because  of  the  absence  of  any  satisfactory  system  of  secondary 
education,  it  is  still  further  handicapped  by  having  to  undertake  so  much  work 
which  is  merely  secondary  education. 

Secondary  Education. — There  is  at  present  really  no  organisation  of  secondary 
education ;  in  fact,  up  to  the  present  time,  the  advanced  type  of  secondary  school 
does  not  exist  in  this  State ;  that  is  to  say,  there  are  no  schools  of  the  academic 
status  of  the  Classical  or  the  "Real"  Gymnasium,  or  the  Oberrealschule  of  Germany, 
or  the  French  Lycee,  and  so  on. 

With  the  exception  of  four  schools  under  the  Department  of  Public  Instruction 
known  as  "  High  Schools,"  all  the  Secondary  Schools  are  either  denominational  or 
private.  None  of  the  private  schools  are  under  the  control  of,  or  responsible  to  the 
Government,  and  only  one  of  them  receives  an  annual  subsidy  (the  Sydney  Grammar 
School). 

Compared  with  European  schools,  those  which  have  been  called  secondary 
here  are  more  of  the  nature  of  higher  primary  schools. 

Seeing  that  private  schools  are  wholly  irresponsible,  except  in  regard  to  an 
ill-defined  public  opinion  ;  that  anyone  can  open  a  school,  and  anyone  serve  as  a 
teacher,  that  the  State  insists  upon  nothing'in  regard  to  curriculum,  staff,  equipment, 
or  organisation  ;  it  is  a  little  difficult  to  give  a  general  account  of  what  does  not 
exist,  viz.,  the  administrative  scheme  of  secondary  education  in  New  South  Wales.* 


'  Not  including  the  State  contribution  for  teachers'  salaries.  All  these  schools  are  academically  comparable  to 
British  Universities. 

^  The  Danzig  Technical  High  School  is  to  cost,  with  equipment  of  chemical  laboratory,  £222,000. 

'  This  would  probably  become  very  evident  if  the  restrictive  compulsory  Latin  were  removed.  This  would  tend  to 
make  the  University  far  more  popular,  cultural,  and  useful,  but  it  would  no  doubt  find  itself  quite  unable  to  provide  for 
those  who  would  desire  to  attend. 

*  Owing  to  this  absence  of  organisation,  the  University  has  practically  to  devote  much  of  its  time  to  supplementarj" 
secondary  education,  which  the  matriculate  should  have  had  before  entering. 

3— 2  c; 
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5.  The  Organisation  of  other  branches  of  Education. — The  roraainin^ 
branches  of  education,  Asfricultural  and  Technical,  and  Industrial  and  Primary,  are 
not  organised  under  one  clepartment.  Agricultural  education  is  afforded  under  both 
the  Technical  Branch  of  the  Department  of  Public  Instruction  and  the  Department 
of  A.griculture  :  Technical  and  Industrial  education  under  the  former  only.  Both 
branches  of  agricultural  education  give  practical  illustrations  in  agriculture,  but 
that  under  the  Department  is  organised  so  as  to  include  practical  farming  and 
practical  zootechnics.  The  head  of  the  Agricultural  Department  is  known  as  the 
"  Director  of  Agriculture.''     The  existing  organisation  is  therefore  : — 

Educational  Organisation  in  New  South  Wales. 

Minister  for  Public  Instruction.  Minister  for  Mines  and 

Agriculture. 


Labour  and 
Industry. 


Under  Secretary  for 
Public  Instrui-tion 
(bearing  the  title 

also  of  "Director  of 
Education  "). 


ITnder  Secretary  for  Mines 
and  Agriculture. 


The  Director  of 
Asriculture. 


"  Superintendent ' 

of 

Technical 

Education. 


The  various  schools  of 

Agriculture, 

Experimental  Farms, 

etc., 

Scientific  Staff. 


The  Department  cf 

Primary  Education,  with 

a  small  amount  of  Secondary 

or  rather  Higlicr  Primary 

education  and 

training-school  work 

for  primary-school  teachers. 

Eor  the  purposes  of  supervision  and  administration,  senior  and  junior 
inspectors  are  appointed,  the  head  of  these  being  known  as  the  "Chief  Inspector." 

The  organisation  was  obviously  very  ill-considered,  for  formerly  the 
"  Superintendent  of  Technical  Education"  was  actually  the  subordinate  of  the  Chief 
Inspector  of  the  Department  of  Public  Instruction — that  is,  of  one  who  was  absolutely 
without  experience  as  a  technologist !  As  already  pointed  out,  such  an  arrangement 
is  anomalous,  and  quite  incompatible  with  efficiency. 

Under  the  present  administrative  arrangement  the  so-called  "Superintendent 
of  Technical  Education  "is,  for  the  purposes  of  record,  an  officer  of  the  Department 
of  Primary  Public  Instruction  ;  for  consultative  purposes  he  has  direct  access  to  the 
Minister.  Though  the  latter  element  slightly  alleviates  the  situation,  such  an 
arrangement — as  it  will  be  evident  to  everyone  competent  to  form  a  judgment — is 
essentially  bad  from  the  administrative  point  of  view,  a  point  to  which  further 
reference  will  be  made.^ 

The  titles  of  the  officers  also  are  ill-considered  and  misleading.  The  Under 
Secretary  of  Public  Instruction  is,  de  facto,  "Director- General  of  Primary  and 
Higher  Primary  Education."  That  the  title  Avithout  qualification  is  too  all-inclusive 
appears  from  the  fact,  for  example,  that  he  is  not  Director  of  University  Education. 

The  so-called  Superintendent  of  Technieal  Education  is,  de  facto,  "  Director- 
General  of  Technical  and  Industrial  Education,"  excepting,  bowever,  such  technical 
forms  as  professional  education  in  the  University,  and  such  agricultural  education 
as  is  given  under  the  Department  of  Mines  and  Agriculture.  Eor,  excepting  the 
professional  schools  in  the  University,  the  actually  existing  technical  forms  of, 
education  are  schools  giving  some  form  of  commercial  education;  and  also  the 
Technical  and  Agricultural  Colleges  and  Classes.  The  Commercial  Schools  are 
wholly  private,  and,  in  common  with  most  private  schools,  are  not  responsible  to 
any  constituted  authority ;  that  is  to  say,  they  are  "  private  adventure "  schools 
pure  and  simple,  and,  so  far,  we  have  not  treated  education  as  a  matter  in  regard 
to  which  the  State  is  under  the  obligation  of  defending  its  subjects  from  the 
incompetency,  or  it  may  be  even  the  cupidity,  of  persons  who  establish  schools  as 
commercial  ventures.^  g_ 


_  the 
■atively 


1  As  to  the  personal  aspects  of  the  question,  it  may  be  said  that  the  existing  state  of  things  is  made  tolerable  by 
very  cordial  personal  relations  between  the  Under  Secretary  and  "  Superintendent."  It  is  none  the  less  administratis 
bad,  and  wrong  in  principle. 

2  It  is  not  meant  that  private  schools  are  necessarily  bad,  but  that  the  public  at  present  is  in  no  way  safe-guarded 
by  the  State  against  the  setting-up  nt  indifferent  private  schools.  *  r  j  o 
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b.  The  Principles  of  the  Adminislrative  Organisation  of  Education.— 
Frimavy  Education  is  a  branch  of  education  in  itself,  demanding  the  supreme 
Jittention  of  one  directing  intelligence.  Hence  it  should  be  under  a  "  Director- 
General  of  Frlmari/  Education,"  who,  for  political  reasons,  must  be  directly 
responsible  to  the  Minister  of  Public  Instruction.  When  in  the  future  Secondary 
Education  takes  such  organised  form  as  its  importance  demands,  it  will  be  necessary 
to  appoint,  also,  a  "  Director-General  of  Secondarii  Education;'  and  at  present  the 
two  offices  might  be  resident  in  the  one  professional  head,  i.e.,  the  "  Director- 
General  of  Frimary  and  Secondary  Education:'  But  ultimately  each  office  must 
be  independent. 

Tbe  officer  directing  Technical  and  Industrial  Education  should  also  have 
tbe  title  defining  his  proper  function,  viz.,  "Director-General  of  Technical 
Education:'  He  should  be  directly  under  the  Minister  for  Public  Instruction,  and 
his  administrative  functions  should  be  independent,  and  be  carried  out  directly 
under  the  Minister. 

There  is  precedent  for  this,  even  under  the  present  defective  scheme  of 
organisation  of  public  departments  which  usually  makes  the  Under  Secretary  the 
officer  in  direct  personal  touch  Avith  the  Minister,  instead  of  placing  the 
professionally  and  technically  qualified  officer  in  that  position.^ 

The  Public  Librarian  was  formerly,  and  the  officer  in  charge  of  the  Depart- 
ment of  Labour  and  Industry  still  is,  directly  under  the  Minister  for  Public 
Instruction,  so  that  there  is  no  valid  administrative  reason  why  the  Department  of 
Technical  Education  should  not  be  also  placed  directly  under  the  Minister. 

Just  as  Primary  Education  must  necessarily  command  the  supreme  attention 
of  a  very  able  man — and  it  may  be  said  that  the  development  and  oversight  of  a 
department  of  primary  instruction  will  give  scope  for  even  more  ability  than  anyone 
can  hope  to  possess — so  also  will  Technical  Education  make  the  same  supreme 
demand  on  a  directinar  mind. 

In  this  connection  it  should  be  borne  in  mind  that,  in  the  past,  the  degree  of 
attention  given  to  the  educational  problem,  and  the  ability  with  which  it  was 
attacked,  judged  at  least  by  the  results,  left  much  to  be  desired  ;  and  in  the  future 
the  professional  and  general  resources  of  the  most  able  Director  will  be  severely 
taxed  to  make  good  the  leeway  of  the  educational  ship,  or  to  warrant  any  hope  of 
our  ever  overtaking  the  systems  of  other  parts  of  the  world. 

If  a  Director  of  Primary  Education  interfered  with  the  work  of  a  Director  of 
Technical  Education  it  could  lead  only  to  difficulty,  disorganisation,  and  confusion 
of  the  technical  system,  and  it  would  also  be  ridiculous  for  a  Director  of  Technical 
Education  to  intrude  upon  the  work  and  functions  of  a  Director  of  Primary 
Education.  The  two  functions  are  separate  and  distinct,  notwithstanding  that  there 
are  points  of  contact,  in  regard  to  which  there  must  be  some  scheme  of  occasional 
review — of  which  more  anon. 

In  an  earlier  part  of  this  summarised  report  it  has  been  pointed  out  that  the 
whole  educational  atmosphere  for  each  branch  of  education  is  different.  The 
tincture  of  mind  is  determined  by  the  circumstances  of  daily  association.  The  type 
of  special  knowledge  acquired  is  diiierent.  Each  educationist  will  become  a 
specialist  in  his  proper  field,  but  not  in  the  other. 

7.  The  Normal  Scheme  of  Administrative  Arrangement. — Thus  the  normal 
and  only  satisfactory  administrative  arrangement  is  that  the  director  of  each  branch 
of  education  be  the  supreme  officer — under,  of  course,  the  Minister — and  be  free  to 
devote  his  time  to  the  professional  and  higher  questions  of  his  office,  having  a 
secretary  or  chief  clerk  under  him  to  ensure  a  smooth  working  of  the  mere 
administrative  machinery.  This  last  is  obviously  only  a  humble  means  to  an 
important  end,  viz.,  public  education. 

Eor  a  Director- General  of  Primary  Education  to  attempt  to  review  the 
submissions  of  any  competent  Director- General  of  Technical  Education  is  absurd  on 
the  face  of  it ;  and  the  latter,  if  competent,  would  certainly  not  think  of  reviewing 
the  submissions  of  the  former  supposed  competent,  and  restricted  to  his  proper  field. 

That  the  under  secretary  or  chief  clerk  should  be  the  subordinate  of  the 
director  or  highest  professional  officer,  must  necessarily  commend  itself  to  anyone 

who 


'  Circumstances  are  forcing  a  change,  and  to  get  over  the  diflSculty  professioLiilJ /-trained  and  technically-competent 
oiScers  are  being  made  under  secretaries. 
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who  will  seriously  weigh  the  pros  and  cons  of  the  question,  or  refer  to  successful 
administrations  for  guidance.  This  is  the  arrangement  in  Victoria,  New  Zealand, 
etc.,  and  the  Commonwealth  administrative  machinery  happily  follows  the  method 
here  advocated. 

A  further  reason  for  a  complete  departure  from  the  arrangement  formerly 
existing  is  that  the  change  would  lead  to  far  greater  economy. 

The  vote  for  Teclinical  Education  is  very  properly  independent  of  that  for 
Primary  and  Secondary  Education,  and  to  keep  the  whole  administration  distinct 
will  not  only  ensure  that  the  administrative  detail  of  Technical  Education  shall  be 
thoroughly  harmonised  with  its  proper  spirit  and  genius,  it  will  also  save  a  great 
deal  of  double  recording,  irritation,  and  waste  of  effort. 

It  is  unqualifiedly  essential  that  the  Director- General  of  Technical  Education 
shall  have  a  complete  record  and  analysis  of  the  whole  administrative  machinery  of 
the  branch  of  public  instruction  under  his  immediate  care,  of  the  units  of  its  personnel 
and  their  training,  their  personal  and  professional  character,  and  so  on.  The  whole 
organisation  is  his  field,  and  he  must  have  complete  and  thoroughly  analysed  records, 
to  say  nothing  of  his  being  able  to  impress  his  own  personality  upon  the  system. 

Any  competent  officer  directing  technical  education  must  necessarily  be 
harassed  by  the  delays  and  waste  of  valuable  time  arising  from  the  multitudinous 
minuting  of  papers,  which,  at  present,  is  quite  characteristic  of  even  the  most 
insignificant  document. 

Administration  is  not  an  end  in,  itself,  but  a  means  to  an  end;  and  the 
loss  of  time  and  energy,  the  fret  and  worry  of  every  piece  of  unnecessary  and 
objectless  red-tapeism,  should,  in  the  public  interest,  and  in  the  interests  of  the 
efficiency  of  education — which  is  the  same  thing — be  eliminated  from  the  adminis- 
tration scheme  of  each  branch  of  public  instruction.  We  have  certainly  forgotten 
sometimes,  that  administration  is  bad  unless  the  end  for  which  it  exists  is 
facilitated  by  it. 

8.  Educational  Councils. — In  the  Report  on  Secondary  Education  [Chap. 
XIII,  sec.  3,  pp.  142-3]  the  Constitution  of  a  Higher  Advisory  Council  for 
Secondary  Education  {"  Conseil  superieur  de  V instruction puhlique^')  was  given.  It 
consisted  of  the  Minister,  46  representatives  of  higher,  6  of  primary,  and  4  of  private 
education. 

Something  similar  is  needed  here.  There  should  be  one  Council  for  Primary 
Education,  with  a  marked  predominance  of  officers  of  the  Primary  Instruction 
Department,  and  experts  in  Primary  Education,  or  persons  really  deeply  interested 
therein,  but  the  University  and  Technical  Education  Branch  should  be  represented 
thereupon.  Eor  Technical  Education  there  should  be  a  different  Council,  the 
predominance  should  be  in  the  representation  of  technical  teachers,  technologists 
generally,  and  persons  who  are  students  of  science,  but  Primary  Education  and  the 
University  should  also  be  represented. 

Such  Advisory  Councils,  if  well  constituted,  could  greatly  assist  educational 
progress.  If  their  constitution  was  ill-advised  as  regards  personnel,  they  would  be 
probably  worse  than  useless. 

Such  councils  could  review  the  whole  trend  of  educational  progress  and  assist 
in  keeping  the  great  movements  of  public  education  in  close  sympathy  and  could 
secure  their  harmonious  development. 

9.  Recommendations. — It  is  recommended  that : 

1.  The  officer  directing  Technical  Education  receive  the  title  "Director-General 

of  Technical  Education,"  and  be  made  administratively  independent,  as 
indicated  in  sections  6  and  7  above. 

2.  That  a  Technical  Advisory  Council  be  appointed  consisting  of  fifteen  members 

eminent  m  some  branch  of  technology,  or  science,  or  otherwise  interested 
m  Technical  Education;  together  with  three  members  nominated  by  the 
Public  Instruction  Department. 

8.  That  a  Primary  Advisory  Council  be  constituted  on  an  analogous  principle, 
and  on  the  lines  suggested  m  sections  6  and  7  above.  °        ^        ^ 
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XXVIII. 
INSTITUTIONS  OF  IMPORTANCE  TO  PUBLIC  EDUCATION. 

[(i.  H.  KNIBBS. 


1.  General. 

2.  Libraries. 

3.  Special  Scientific  Libraries. 


4.  Musenms. 

5.  Research  Laboratories, 

6.  Recommendations. 


_  1.  General. — There  are  a  number  of  institutions  of  great  importance  or 
essential  to  public  education,  some  of  wlueh  specially  deserve  mention — because, 
although  of  high  educative  value,  they  are  unduly  weak  at  the  present  time,  for 
example,  libraries,  museums,  etc.  It  is  natural  that  young  countries  should  be 
characteristically  indifferent  in  respect  of  such  institutions ;  they  take  time  to  build 
up.  _  It  is,  therefore,  rather  the  rate  of  progress  than  the  absolute  size  of  the 
institutions  that  should  be  taken  into  account. 

2.  Libraries. — The  American  people,  who  may  be  regarded  as  having  of  recent 
years  been  deeply  stirred  as  to  the  true  significance  of  the  whole  matter  of  education, 
are  rapidly  and  very  liberally  equipping  their  public  libraries,  particularly  those 
belonging  to  their  more  important  educational  institutions.  In  consequence  of  this, 
it  is  becoming  extremely  difficult  to  make  libraries  complete,  especially  scientific 
libraries,  for  these  should  contain  the  whole  series  of  every  important  scientific 
publication  throughout  the  world.  Since  the  Americans  are  foresighted  in  matters 
of  public  concern,  they  have  ordered  in  advance  all  the  scientific  series  of  known 
reputation  for  a  large  number  of  libraries  which  they  are  creating.  It  is  becoming, 
therefore,  increasingly  difficult  to  fill  up  any  gap  in  these  series  of  scientific 
publications. 

No  better  indication  could  be  given  of  the  value  of  libraries. 

The  following  is  a  list  of  the  principal  libraries  of  the  Metropolis : — 

Particulars  of  Libraries. 


Name  of  Library. 

Ascertained  or 

estimated  number 

of  books  in 

Amount  allowed 
for  additions 

Library. 

per  annum. 

The  University  Library... 

68,000 

No.  8,0001 

Sydney  Technical  College  Library 

4,750 

£100 

The  Royal  Society's  Librarj- 

19,000 

Exchanges 
-r  £60 

The  Linnean  Society's  Library... 

8,500 

Exchanges 

State  Public  Library 

167,700 

2,020 

State  Parliament  House  Library 

46,400 

590 

The  Australian  Museum's  Library 

12,000 

440 

The  Technological  Museum  Library     ... 

6,000 

60 

State  Botanic  Gardens'  Library 

3,650 

55 

State  Public  Works  Department's  Library     ... 

2,000 

215 

Government  Observatory's  Library 

2,500 

40 

State  Mines  Department's  Library 

6,500 

20 

State  Department  of  Agriculture  Library 

2,350 

40 

Attorney-General's  Department  Library 

9,000 

220 

The  Supreme  Court  Library 

5,000 

200 

The  Equity  Court  Library  ^       

2,750 

70 

The  District  Court  Library        

1,850 

80 

The  Prothonotary's  Library      

500 

20 

The  Registrar  in  Bankruptcy's  Library           

750 

20 

Country  Court-houses'  Libraries 

(?) 

850 

Municipal  Libraries  3      ...          ...          ...          

(?) 

School  of  Arts'  Libraries            

(?) 

Total        

369,200 

1  Number  of  books,  including  "  parts."     The  number  of 

'  volumes  "  would  1 

)e  very  much  less. 

"  There  are  actually  two. 

'  In  twenty  years  there  have  been  grants  to  sixty-two. 

Comparing 

203 

Comparing  the  condition  of  things  in  Europe  with  those  obtaining  in  the 
State,  it  may  be  said  that  up  to  the  present  time  we  have  no  adequate  Australian 
conviction  as  to  the  need  of  libraries. 

In  ten  Gymnasiums,  Lyceums,  etc.,  in  Hungary,  there  are  libraries  of  from 
16,000  to  68,000  volumes  each,  ;^31,000  volumes  in  all.'  That  is  for  ten  secondary 
schools  alone.  In  the  whole  of  the  Hungarian  secondary  schools  there  are  1,220,000 
scientific  works,  139,000  volumes  of  reviews,  409,000  of  miscellaneous  works ;  in 
all,  1,768,000  works,  more  than  five  times  the  number  of  works  in  our  important 
metropolitan  libraries. 

The  libraries  for  pupils'  ordinary  use  in  Hungarian  secondary  schools  contain 
58,000  text-books  and  classic  works,  and  322,000  volumes  for  general  reading. 

Comparing  the  state  of  things  here  with  those  in  America,  and  particularly 
with  those  in  Europe,  it  is  evident  that  we  need  altogether  richer  libraries.  In 
Germany^  people  spend  more  on  books  than  we  do,  and  are  in  this  way  altogether 
better  informed. 

3.  Special  Scientific  Libraries.— Among  the  scientific  libraries  of  great 
importance  are  those  of  the  Royal  Society,  the  Australian  Museum,  the  Linnean 
Society,  the  Library  of  the  Mines  Department,  and  that  of  the  Technological 
Museum.  Most  of  these  are  largely  supplementary  of  one  another,  and  all  existing 
duplication  is  a  distinct  advantage. 

Among  them  the  library  of  the  Royal  Society  is  perhaps  the  finest ;  and  as 
education  developes  in  this  State,  in  a  way  comparable  to  the  development  in 
Europe  or  America,  the  importance  of  the  library  to  the  student  will  be  over- 
whelmingly manifest.^ 

This  Society  has  spent  over  £5,400  in  the  purchase  of  books,  and  has  published 
original  researches,  exchanging  with  over  430  kindred  societies,  scattered  over  all 
I)arts  of  the  world. 

It  has  for  many  years  been  in  receipt  of  annual  subsidy  (pound  for  pound), 
Timited  to  £500  ;  this,  however,  has  been  recently  reduced  to  £250,  which  will 
reatly  hamper  the  public  usefulness  of  the  Society,  and  prevent  it  from  continuing 
to  discharge  a  valuable  work  for  the  future  of  Australia.*  This  may  appear  a  small 
matter  to  the  superficial  critic,  but  it  is  one  which  must  be  deplored  by  every  person 
who  recognises  the  character  of  the  Society's  work  and  its  immense  importance  to 
the  scientific  future,  not  only  of  the  State,  but  even  of  Australia. 

Where  societies  of  public-spirited  men,  the  sincerity  of  whose  views  is  testified 
by  tlie  liberality  of  their  financial  support,  are  building  up  institutions  of  this 
character,  it  is  to  be  deeply  regretted  that  their  work  should  be  insufficiently 
appreciated  and  inadequately  assisted,^  and  that  the  discharging  of  a  high  public 
educational  duty,  by  appeal  to  private  liberality,  should  be  crippled  by  any  change 
of  attitude  on  part  of  the  State  authorities. 

What  is  said  of  the  Royal  Society  applies  in  some  measure  also  to  other 
scientific  societies.  The  public  benefit  of  their  work  can  be  greatly  assisted  by  State 
aid,  and,  bearing  in  mind  the  influence  of  education,  it  would  be  "a  public  disaster, 
and  a  seriously  retrogressive  step,  educationally,  if  their  work  be  treated 
unsympathetically.  Tiie  poverty  of  the  total  library  equipment  of  our  State 
accentuates  the  need  for  encouraging  every  private  effort  to  build  up  disinterested 
educational  institutions,  not  merely  of  great  value,  but  essential  to  our  future 
Avell-being.  4. 


f!l 


1  Twice  as  many  books  as  in  our  public  library,  or  approximately  the  same  number  of  books  as  exist  in  all  our 
metropolitan  libraries  combined,  omitting  that  of  the  Sydney  School  of  Arts. 

2  To  give  a  definite  idea  of  the  library  equipments  of  German  Gymnaiien,  etc.,  the  Commissioner  gave  the  Report  of 
a  year's  purchase  of  books  ni  such  an  mstitution  ;    ridi:  Kept.  Secondary  Educ.     [Chap.  XXIX,  sees.  7,  «,  pp.  34S-352.] 

=  It  was  publicly  stated  by  Prof  E.  Threlfall,  M.A.,  F.R.S.,  etc.,  sometime  Professor  of  Pliysics  at  the  Sydney 
University,  that  the  assistance  afforded  him  by  this  Library  was  indispensable  to  the  discharge  of  his  University  work 
when  ho  came  to  the  State.  ° 

*  It  is  quite  impossible  to  understand  the  essential  character  of  the  Society's  work,  and  fail  to  see  that  this  is  not  a 
sound  economy. 

»  Members  of  the  Royal  Society  pay  £2  is.  per  year  subscription,  in  order  to  make  possible  the  discussion  and 
publication  of  original  scientific  papers.  Sometimes  authors  assist  in  the  expense  of  publishing  their  papers  to  amounts 
ranging  up  to  £40  for  a  single  paper.  *■  '^  ^  ^  ^^ 
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4.  Museums. — The  matter  of  museums  has  been  referred  to  in  the  three 
reports  of  the  Commissioners ;  that  is,  in  connection  with  primary,  secondary,  and 
technical  education. 

If  we  are  to  progress  educationally,  it  will  he  necessary  to  provoke  every 
primary  school  to  build  upaschool-museum.i  Those  of  secondary  schools  will  have 
to  emulate  the  very  fine  natural  history  and  other  museums  which  are  to  be  found 
in  every  secondary  school  in  Continental  Europe ;  and,  further,  every  technical 
college  will  have  to  possess  both  a  scientific  and  a  technological  museum. 

Technical  schools  must  have  a  foundation  of  instruction  in,  at  least,  elemen- 
tary natural  science,  and  they  must,  of  course,  represent  technology. 

They  should,  therefore,  possess  the  following,  viz. : — 

[a)  A  properly  named  and  arranged  zoological  collection,  representing  (i)  local 
animals ;  (ii)  those  important  from  the  standpoint  of  systematic  zoology  ; 
(iii)  those  important  from  the  standpoint  of  commerce  and  industry. 

(i)  A  botanical  collection  of  similar  character  and  arrangement ;  and,  also, 

(c)  A  similar  geological  and  mineralogical  collection. 

{d)  A  collection  illustrating  local  industries  and  articles  of  commerce. 

All  these  are  of  an  importance,  which  however  popularly  unappreciated,  can 
hardly  be  overestimated,  aiid  the  existing  state  of  things  is  but  evidence  of  our 
insular  limitations. 

It  Avill  be  easy  to  invoke  the  interest  of  all  educated  people  of  scientific  tem- 
perament, and  of  all  who  possess  any  measure  of  public  spirit. 

5.  Research  Laboratories. — Some  excellent  I'esearch  is  going  on  in  the  Univer- 
sity ;  in  the  laboratories  of  some  of  the  State  departments ;  in  the  Australian  and 
Technological  Museums,  etc.  ;  bvxt  the  whole  is  small  compared  with  what  woiild  be 
undertaken  in  a  Continental  community  of  similar  magnitude.  This  matter  has  been 
already  referred  to  in  the  Summary ;  but  it  will  bear  repeating.  AVe  need  much 
more  liberal  assistance  in  order  to  hope  to  reach  such  splendid  results  as  are  reached 
in  Europe,  liescarch  work  keeps  alive  the  highest  form  of  educational  effort,  and  is 
an  essential  for  scientific  and  technical  progress. 

6.  Recommendations. — The  following  recommendations  are  made  with  a  view 
of  helping  us  to  move  towards  the  educational  excellence  of  progressive  countries 
in  the  other  hemisphere  : — 

1.  Small  libraries  and  museums  should  be  established  in  all  the  primary  schools 

of  the  State. 

2.  The  libraries  and   museums   of   the   technical   colleges   would  be   greatly 

enlarged  and  made  more  representative.  Efi'orts  should  be  made  to  secure 
local  sympathy  and  assistance. 

3.  The   agricultural,   industrial,   and    commercial    sides    should   be   carefully 

attended  to  in  such  enlargement. 

4.  Institutions  such  as  the  Royal  Linnean  and  similar  societies  should  recei\'e 

every  encouragement,  and  as  liberal  financial  assistance  as  the  State  can 
possibly  afford,  to  enable  them  not  merely  to  continue,  but  also  to  extend 
their  efforts  as  far  as  possible.^ 

5.  Where  "  Schools  of  Arts  "  do  not  apply  their  subsidies  in  the  true  interests 

of  education,  they  might  well  be  withdrawn,  with  a  view  of  securing 
greater  educational  advantage  from  the  subsidy. 


'  The  Department  of  Mines  has  done  much  valuable  work  in  this  direction,  and  the  Technological  Museum  has  made 

its  contribution  also.  .       .       ,  ,  ,,,,,-,,■    t      n 

2  It  shoirld  be  remembered  that  the  activities  of  such  societies  is  the  only  ground  ior  the  liberal,  mtleed  most 
generous,  response  in  the  way  of  exchanges.  The  original  work  in  scientific  societies  secures  magnificent  donations  from 
all  parts*  of  the  world  that  would  otherwise  certainly  never  reach  us  ;  the  humble  measure  of  our  return  is  never 
mentioned.     We  have  great  reason  for  gratitude,  and  it  is  a  matter  for  regret  that  this  is  so  little  understood  or  appreciated. 
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XXIX. 

INDUSTRIAL   EDUCATION:  TRADE    SCHOOLS. 

[J.  W.  TURNER.] 


In  inviting  attention  to  tlie  information  the  Commissioner  has  collected  on 
the  subject  of  Industrial  Education,  it  is  absolutely  necessary  for  him  to  speak 
strongly,  and  without  reser^^e,  upon  the  more  important  phases  of  our  administrative 
and  political  life.  After  considerable  reflection,  he  finds  that  he  cannot  escape  from 
mating  certain  analogies,  which  must  be  stated  in  order  that  a  proper  appreciation 
of  what  other  countries  have  done,  and  what  we  as  a  country  have  failed  to  do,  may 
be  understood. 

In  the  older  countries  there  is  an  intellectual  concentration  upon  all  forms  of 
education  that  lead  up  to  profitable  work,  and,  although  our  young  country  has  had 
very  few  facilities  for  this  development,  we  cannot  hold  ourselves  blameless  in  regard  to 
the  use  we  have  made  of  our  opportunities.  It  was  a  clear  vision  that  led  to  the 
establishment  of  the  Sydney  Technical  College.  The  idea  of  such  work  being  of 
vital  importance  to  the  community  ciginated  in  the  minds  of  a  few  practical  men, 
such  as  Mr.  Norman  Selfe  and  others,  who  in  the  early  days  constituted  the 
Technical  Board  in  this  city. 

The  taste  given  to  the  community  by  this  class  of  instruction  created  such  a 
positive  demand  that  more  potential  methods  became  imperative,  and  the  present 
Technical  College,  which  even  as  it  stands  would  be  a  credit  to  any  community,  was 
brought  into  active  existence.  But  the  idea  of  so  conducting  our  primary  schools  as 
to  incorporate  in  their  curriculum  the  beginnings  of  industrial  education  was  very 
slow  in  coming  into  life.  Much  of  what  is  rudimentary  in  technical  education  could 
long  ago  have  been  made  part  and  parcel  of  the  daily  instruction  in  special  classes 
attached  to  our  public  schools.  This  would  have  lightened  the  work  of  our  Technical 
College,  and  would  have  enabled  us  to  have  reserved  that  institution  as  the 
University  of  this  class  of  teaching.  All  these  great  developments,  however,  have 
to  wait  not  only  upon  the  enlightenment  of  those  officials  who  are  entrusted  with  the 
responsibility  of  such  work,  but  upon  the  calibre  of  those  who  for  the  time  being, 
representing  the  political  power  of  the  country,  can  exercise  a  veto  over  any  proposal 
aft'ecting  the  policy  of  education  in  this  country. 

The  present  Public  Instruction  Act,  admirable  in  all  its  aims,  was  born  in  the 
throes  of  a  great  struggle,  the  keynote  of  which  was  that  the  State  should  have  the 
responsibility  for  the  education  of  its  children  as  against  any  denominational  body. 
By  the  placing  of  such  an  Act  on  the  Statute  Book  the  people  gained  a  great  and, 
the  Commissioner  trusts,  a  lasting  advantage  ;  but  so  severe  was  the  battle  that,  from 
a  political  point  of  view,  it  was  deemed  inexpedient  to  alter  the  Act  in  any  way,  for 
fear  that  in  the  attempt  to  do  so  old  wounds  would  be  reopened  and  rancour  revived. 
Thus  it  was  that  many  important  improvements  had  to  be  deferred.  Safe  and  sound 
men  have  invariably  been  selected  to  control  the  destinies  of  this  great  department 
of  the  State,  and,  as  a  consequence,  while  at  the  present  time  we  realise  that  we 
have  innumerable  improvements  to  effect,  we  also  know  that  we  have  preserved  to 
us  an  instrument  in  the  shape  of  the  Act  ^vhich  we  are  now  free  to  temper  afresh  for 
keener  work. 

While  not  desirous  of  entering  the  debatable  area  of  politics,  the  Commis- 
sioner finds  it  impossible  to  treat  this  question  adequately  without  referrin-"  at 
some  length  to  the  great  influence  fiscalism  as  a  political  question  has  had  upon 
the  progress  of  this  State.  Where  America  and  the  great  continental  countries 
have  worked  solely  for  the  development  of  their  own  interests,  purely  from  the 
standpomt  of  industrial  competition,  we  have  allowed  the  fiscal  question  to  become 
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improperly  interwoven  with  the  everyday  life  of  the  community  to  an  extent  that 
has  been  responsible  for  the  exclusion  of  more  vital  considerations.  If  the  present 
TariflF_  Commission  succeeds  in  doing  nothing  else  than  abolishing  dogmatism  on  this 
question,  and  in  causing  the  leading  minds  of  this  State  to  adopt  practical  methods 
for  the  development  of  its  resources  and  its  industries,  an  incalculable  boon  will  have 
been  conferred  upon  the  community. 

The  Commissioner  has  been  induced  to  refer  to  fiscalism  in  this  Report 
because  on  all  hands  one  hears  complaints  as  to  the  futility  of  teaching  children 
trades  when  there  is  no  opening  for  their  services  after  they  become  qualified. 
The  much-vexed  question  of  apprenticeship,  concerning  which  there  is  so  much 
disagreement  between  employees  and  employers  in  our  midst,  is  an  important 
sidelight  upon  this  phase  of  the  question. 

_  The  means  of  development  in  all  classes  of  work  should  go  hand  in  hand 
■with  instruction  in  our  schools  and  colleges,  for  unless  this  be  done,  much  of  the 
best  that  we  attempt  in  educational  methods  will  be  so  much  labour  lost.  In 
making  this  statement,  the  Commissioner  does  not  lose  sight  of  the  fact  that  the 
education  of  our  children  in  these  practical  ways  will,  in  itself,  undoubtedly  be 
responsible  for  a  stimulation  of  effort  throughout  the  whole  of  the  State ;  but 
that  effort  and  the  qualification  which  supports  it  can  be  productive  of  very  little 
definite  good  unless  those  in  control  of  the  State's  affairs  will  provide  the  facilities 
for  the  utilisation  of  the  edticated  skill  of  the  country. 

There  are  already  signs  of  a  great  awakening  on  this  point,  and  the  country 
will  prosper  only  when  all  parties  vie  with  one  another  in  their  efforts  to  place  the 
industries  of  this  country  upon  a  permanent  basis. 

It  is  undoubtedly  true  that,  apart  from  our  Technical  College  and  its  suburban 
and  country  branches,  little  has  been  done  in  this  State  in  the  way  of  giving  an 
industrial  training  to  our  boys  and  girls  when  they  leave  our  public  schools.  An 
experience  of  upwards  of  twenty  years  of  city  teaching  life  has  shown  the  Com- 
missioner that  the  great  majority  of  our  boys  and  not  a  few  of  our  girls  look 
for  some  "  clean "  occupation,  and  readily  take  positions  in  offices  and  shops, 
while  the  numbers  who  choose  an  industrial  calling  are  remarkably  few.  The 
Commissioner  does  not  lay  all  the  blame  on  the  children  or  their  parents  for 
making  this  choice.  The  position  is  forced  upon  them  because  insufficient  pro- 
vision is  made  for  teaching  industrial  subjects,  and  very  little  encouragement  is 
given  to  this  branch  of  education. 

In  this  summary  it  will  be  shown  what  is  accomplished  in  other  cities  in  the 
United  Kingdom,  Europe,  and  America.  Attention  is  drawn  in  the  first  place  to 
the  admirable  system  of  Evening  Continuation  Schools  seen  in  working  order  in 
London  and  in  some  of  the  provincial  towns  of  England,  and  in  Edinburgh  and 
Glasgow.  These  are  institutions  altogether  different  to  our  Evening  Public  Schools, 
which  generally  exist  for  youths  whose  early  education  has  been  neglected.  In  all 
the  schools  named  much  care  is  bestowed  upon  boys  and  girls  who  unfortunately 
have  not  been  well  grounded  in  the  fundamental  subjects,  but  the  essential  part  of 
the  training  is  to  fit  boys  and  girls  for  some  occupation  in  life. 

In  many  of  the  Evening  Continuation  Schools  of  the  United  Kingdom  a 
stimulus  is  given  in  the  direction  of  commercial  preparation  for  boys  and  girls  and  a 
training  in  the  domestic  side  for  girls.  A  reference  to  the  programme  of  work  set  in 
the  Leith  Walk  School,  Edinburgh  (see  Chapter  XXVI  on  Evening  Continuation 
Schools,  Scotland),  will  indicate  what  is  attempted  in  these  institutions.  The  course 
set  out  in  Division  IV  of  this  school  for  the  auxiliary  classes  provides  a  splendid 
training  for  those  youths  who  intend  to  become  artisans.  Again,  the  Sciennes 
School  in  the  same  city  has  three  well  organised  branches — Elementary,  Specialised, 
and  Technical.  It  is  worthy  of  remark  that  the  Edinburgh  School  Board  (1902) 
had  twenty  Evening  Classes  under  its  control,  and  that  the  average  nightly 
attendance,  out  of  an  enrolment  of  about  3,500,  was  95  per  cent. 

The  position  of  industrial  education  in  England  in  the  lower  grades  is  well 
exemplified  in  the  well-organised  Evening  Continuation  Schools  carried  on  in  the 
Higher  Grade  Day  Schools  under  the  supervision  of  the  various  School  Boards 
(1902).  The  Leeds  Evening  Schools  (see  Chapter  XXV,  on  Evening  Continuation 
Schools,  England),  is  a  splendid  example  of  English  industrial  methods.    The  Central 
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and  Cockburn  Higher  Grade  Schools  on  the  commercial  side,  and  Leeds  Institute 
and  Jack  Lane  Higher  Grade  School  on  the  technical  side,  supply  the  children  of 
the  masses  with  excellent  opportunities,  at  the  most  nominal  rates,  for  acquiring  a 
training  for  the  counting-house  or  the  workshop.  Birmingham  and  Manchester 
have  several  similar  institutions.  The  school  in  the  latter  town  has  a  very  compre- 
hensive commercial  programme. 

This  is  the  elementary  grade  of  industrial  education,  provided  for  the  working 
man's  child  in  every  large  town  in  England  and  Scotland.  Our  own  city,  quite 
comparable  to  many  of  these  towns  in  point  of  population  and  commerce,  gives  its 
growing  boys  and  girls  small  inducement  to  follow  this  class  of  work.  We  must 
pay  attention  in  the  very  near  future  to  this  form  of  technical  education  in  the 
interests  of  those  who  leave  school  early  and  gain  but  a  limited  equipment  for  the 
work  of  life. 

In  Paris  and  several  of  the  larger  cities  of  Prance  those  pupils  who  are 
destined  for  an  artisan  or  commercial  life  are  early  provided  with  the  means  for 
assistance  toward  that  end.  Pov  such  children  the  Professional  Upper  Primary 
School  exists.  As  set  forth  at  page  98  of  the  Commissioners'  Eeport  on  Primary 
Education,  these  schools  are  designed  to  produce  commercial  employees  and  Avorkmen, 
whose  services  may  be  immediately  utilised  at  the  counter  and  in  the  workshop. 
The  words  of  a  Minister  of  Industry  and  Commerce,  speaking  of  this  class  of  schools, 
are  worth  requoting  :  "  It  has  become  indispensable  to  pla^se  at  the  service  of  our 
merchants  well-prepared  assistants  and  to  furnish  our  manufacturers  with  select 
workmen,  and  this  is  the  work  of  the  Practical  Professional  School." 

The  organisation  for  technical  education  is  greatest  in  Germany.  In  the 
schools  for  the  masses  the  curriculum  provides  for  very  little  technical  training 
for  the  boys,  and  for  the  girls  only  those  indispensable  subjects  such  as  needlework, 
housekeeping,  and  cooking. 

When  the  pupil  passes  through  the  Volks-schule,  generally  about  the  age  of 
14  or  15,  he  may  enter — in  some  places  his  attendance  is  compulsory — one  of  the 
Eortbildungs-schulen.  These  institutions  are  numerous  throughout  Germany  and 
in  the  populous  centres  ;  several  of  them,  specialising  in  various  directions,  may  he 
found  in  the  same  city.  The  curriculum,  broadly  stated,  includes  drawing  and 
kindred  subjects,  commercial  subjects,  mathematics,  science,  German  language. 
The  number  of  these  schools,  their  aims  and  objects,  viz.,  to  continue  the  general 
mental  development  of  tlie  pupils,  and  to  help  them  to  become  efELcient  in  their 
trade,  the  equipment,  the  staff,  the  teaching  methods,  the  attendance,  are  all  points 
of  extreme  interest  to  anyone  interested  in  industrial  education.  The  Commissioner 
was  very  much  impressed  with  the  amount  of  time  and  attention  devoted  to  drawing 
in  these  schools.  The  reason  for  this  is,  probably,  that  the  subject  is  so  necessary  in 
the  constructive  arts  that  many  of  the  pupils,  who  are  in  some  States  apprentices, 
find  it  to  their  advantage  to  get  the  theoretical  part  of  their  instruction  at  the  schools 
while  gaining  the  practical  part  in  the  workshops.  The  work  of  the  Municipal 
Continuation  School  in  Dresden  has  been  chosen  as  a  type  of  the  instruction  o'iven 
in  the  German  Continuation  Schools. 

Holland  has  a  well-organised  system  of  industrial  instruction  in  its  house- 
keeping, crafts,  and  professional  schools.  In  the  housekeeping  schools  the  teaching 
is  very  practical.  The  aims  of  these  institutions  are  to  ])rcpare  the  girls  for  the 
duties  of  the  home,  to  fit  them  for  positions  as  ser  rants  or  assistants  in  shops,  and  to 
give  them  such  an  education  as  will  make  them  intelligent  housewives.  The' classes 
are  small  in  number,  which  allows  for  much  individual  attention,  and  tlie  curriculum 
is  essentially  on  domestic  lines.  As  showing  the  nature  of  the  instruction  in  this 
direction,  it  may  be  noted  that  in  one  of  these  schools  a  class  of  girls  was  seen 
repairing  and  renovating  by  a  process  of  darning  old  and  much-pnzed  and  very 
worn  carpets.  Embroidery  work  is  a  distinctive  feature  in  the  school  The  pupils 
in  attendance  (about  200)  were  between  the  ages  of  13  and  18.  The  fees  are  nominal, 
and  the  schools  are  subsidised  by  the  province  and  city. 

.  ...  J^^  Anibachts  schools  (crafts  and  professional)  are  particularly  interestmg 
institutions  The  one  seen  in  The  Hague  has  an  attendance  of  upwards  of 
300  boys,  between  13  and  16  years  of  age,  undergoing  a  three  years'  course 
of  trammg  m  one  or  more   of  the  following  handicrafts  :-House-painting  and 

decoration, 


211 

decoration,  fiiniiture-making,  carpentering  and  builders'  work,  and  mechanical 
engineering.  This  Trades  School  has  a  very  fine  equipment,  and  a  staff  of  twenty-four 
instructors.  It  is  a  day  institution,  hut  is  attended  in  the  evening  by  more 
adult  students,  who  use  its  equipment  and  instruction  to  become  more  proficient 
in  the  particular  trade  they  have  chosen.  For  this  class  the  instruction  is 
both  theoretical,  chiefly  drawing,  and  practical.  The  day  students,  leaving  at 
the  age  of  about  16  or  17  years,  find  ready  employment  in  the  wood  and 
iron  trades  at  small  wages.  These  wonderfully  practical  schools  made  a  strong 
impression  on  the  mind  of  the  Commissioner,  both  in  regard  to  their  aims  and 
methods.  A  history  of  their  origin  and  their  growth  in  The  Hague  is  given  in  a 
translation  of  a  late  report  appearing  in  Chapter  XIV,  on  the  Trades  tSchools  of 
Holland.  They  are  extremely  popular  institutions  judging  by  the  numbers  in 
attendance,  and  their  great  recommendation  lies  in  the  fact  that  they  receive  their 
pupils  fresh  from  the  schools  at  the  end  of  the  primary  course,  and  supply  at  once 
an  objective  to  each  pupil  in  attendance.  They  are  subsidised  by  the  Government, 
the  Provinces,  and  the  Municipalities,  the  last-named  being  very  liberal  in  their 
support.     Such  schools  are  worthy  of  imitation  in  other  parts. 

The  country,  which  in  its  social  conditions  bears  the  nearest  resemblance  to 
that  of  our  own,  is  America.  Many  of  the  educationists  of  that  country,  those  in 
charge  of  schools  as  also  assistant  teachers,  make  visits  to  Great  Britain  and  the 
Continent,  and  by  this  means  are  enabled  to  keep  in  close  touch  with  the  various 
educational  developments  taking  place.  During  the  Commissioners'  tour  in  Europe 
Americans  were  met  with  in  many  cities,  and  a  large  percentage  of  the  tourists  were 
teachers  in  search  of  fresh  educational  ideas.  Their  long  summer  vacation,  which 
lasts  for  nearly  two  months  in  the  public  schools,  and  the  quick  and  not  expensive 
service,  give  the  American  teacher  a  splendid  opportunity  for  travel  with  the  view 
of  gaining  information  on  professional  subjects.  American  teachers  were  met  at 
Naas,  in  St.  Petersburg,  in  Switzerland,  in  Germany. 

Unfortunately  a  visit  to  Europe  is  impossible  of  accomplishment  by  the 
majority  of  our  teachers.  The  journey  is  long  and  the  expense  is  great.  The  desire 
to  go  abroad,  even  with  these  odds  against  them,  is  growing  among  our  teachers. 
Those  who  have  taken  the  journey,  even  a  hurried  one,  speak  of  the  great  advantages 
gained,  and  have  been  so  impressed  with  what  they  have  seen  that  they  have  inspired 
others  to  do  likewise.  There  is  very  little  that  is  educationally  new  on  the  Continent 
that  does  not  find  its  way,  if  it  can  be  satisfactorily  applied  to  new  conditions,  into 
the  schools  of  America.  While  it  certainly  is  impracticable  for  many  of  our  teachers 
to  visit  Europe,  it  is  possible,  even  in  a  short  vacation,  say,  three  months,  to  visit 
America  with  some  profit.  Of  course,  if  the  time  were  longer,  say,  six  months,  a 
very  full  insight  could  be  obtained  into  the  American  system  of  education. 

The  Commissioner  would  strongly  urge  on  those  teachers  who  desire  to 
travel  for  purposes  of  gaining  professional  knowledge,  especially  if  they  are  restricted 
to  time,  to  make  America  their  objective,  for  in  that  country  {e.g.,  in  the  Eastern 
States,  in  such  towns  as  New  York,  Worcester,  Springfield,  Boston ;  in  the  Central 
States,  in  such  towns  as  Chicago,  and  St.  Louis ;  or  in  the  Pacific  States,  in  such 
towns  as  San  Erancisco  and  Los  Angeles)  they  would  find  systems  and  methods 
of  teaching  based  on  the  best  ideas  of  the  Old  World  modified  and  adapted  to  the 
conditions  of  the  New  World.  Such  an  experience  gained  by  our  intelligent,  observant 
men  and  women  would,  without  doubt,  result  in  a  still  further  modification  and 
adaptation  suited  to  our  own  Commonwealth. 

The  resolutions  passed  at  the  great  Conference  in  Easter,  1904,  to  send 
some  of  our  ablest  and  brightest  young  teachers  to  other  countries  to  study  the 
theory  and  practice  of  Sloyd,  and  to  receive  a  training  in  domestic  economy 
and  housewifery,  were  well  received  by  the  delegates.  It  is  sincerely  to  be 
hoped  that  the  resolutions  will  not  be  lost  sight  of.  The  practice  of  sending 
young  people  out  on  such  a  mission  is  recognised  by  several  of  the  English  training 
colleges  and  some  of  the  commercial  colleges  in  Prance  and  Switzerland. 

To  America,  then,  the  Commissioner  considers  we  may  look  for  much  in  the 
way  of  school  systems  and  school  results  that  is  sure  to  help  us  in  the  ideals  at 
which  we  are  now  aiming.  The  fine  primary  school  system  which  obtains  in  many 
of  the  States,  the  magnificent  secondary  school  system  which  may  be  seen  in  any 
town  of  importance,  have  already  been  referred  to  in  the  previous  reports.    The 
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industrial  life  of  America  remains  to  be  summarised.  Much,  of  what  has  been 
written  in  that  fine  book  "America  at  Work"  came  under  the  notice  of  the 
Commissioner  during  his  stay  in  America,  but  his  greatest  attention  was  bestowed 
naturally  on  the  institutions  existing  for  pupils  between  the  ages  of  14  and  18  years, 
and  in  this  respect  he  unhesitatingly  gives  the  highest  commendation  to  the  Trades 
School  of  America.  He  saw  these  institutions  in  difPerent  States,  but  the  two  that 
he  has  selected  for  full  report— the  Lick  and  the  Wilmerding  in  San  Trancisco— 
are,  in  his  opinion,  the  best.  Lick,  the  founder,  uttered  a  noble  sentiment  when  he 
said,  "  Having  been  brought  up  in  narrow  circumstances,  earning  my  own  living  in 
early  manhood  as  a  mechanic,  I  sympathise  with  the  struggles  of  the  young  for  a 
place  in  life,  and  I  have  resolved  to  found  a  school  where  those  who  are  dependent 
upon  themselves  can  receive  such  an  education  as  will  give  them  a  foothold  in 
the  world." 

Both  schools  were  visited  by  the  Commissioner  without  notice,  and  the  regular 
work  inspected.  One  school  deals  with  the  machinery  trades,  the  other  with  the 
building  trades.  They  are  under  separate  Boards,  but  the  same  head.  The  policy 
differs  somewhat  in  the  early  years  of  attendance,  but  the  main  object  of  the  instruc- 
tion, viz.,  to  finally  turn  out  tradesmen,  is  kept  steadily  in  view. 

In  the  Lick  School  the  first  care  is  to  cultivate  in  the  pupil  power  and 
judgment,  good  tastes  and  correct  habits  of  thought  and  action.  Little  by  little  this 
educational  process  gives  way  to  the  consideration  that  social  conditions  require  that 
every  member  of  the  community,  if  he  is  to  be  successful,  must  know  thoroughly 
something,  and  the  ultimate  object  of  the  courses  is  to  afford  each  student  an 
opportunity  to  acquaint  himself  with  all  that  pertains  to  one  of  several  of  the  most 
important  industrial  pursuits.  What  the  school  aims  at  is  carefully  set  forth  under 
the  heading  of  Trades  and  Technical  Courses.     {Vide  Curriculum,  Chapter  XVIII.) 

The  Wilmerding  School  is  ojoen  to  any  earnest,  industrious  boy  who  wants  to 
learn  one  of  the  building  trades,  as  an  integral  part  of  his  education  and  preparation . 
for  life.  It  aims,  however,  to  give  something  more  than  the  mere  equivalent  of  a 
workshop  apprenticeship.  It  is  the  policy  of  the  school  to  make  the  training  of 
apprentices  as  broad  as  may  be  feasible  without  sacrificing  thoroughness  of  work- 
manship. It  is  not  expected  that  all  will  become  foremen  or  independent  proprietors 
in  after  life ;  but  it  is  not  to  be  questioned  that  each  will  have  a  better  prospect 
because  of  the  advantages  afforded  by  his  school  training. 

The  CommissitDner  has  before  remarked  on  the  earnestness,  the  industry,  the 
attention  to  study,  of  the  American  schoolboy.  He  reiterates  that  statement,  and  on 
this  occasion  applies  it  to  the  pupils  in  the  Trades  Schools.  American  boys 
undoubtedly  have  great  opportunities,  in  all  the  large  cities  at  any  rate,  for  acquiring 
the  very  best  education,  and  they  are  to  be  commended  for  the  excellent  use  they 
make  of  them.  The  Lick  School  has  for  its  first  care  the  cultivation  in  the  pupil  of 
good  tastes  and  correct  habits  of  thought  and  action  ;  the  Wilmerding  offers  to  its 
pupils  a  preparation  to  enter  upon  the  duties  of  free  citizenship,  and  m  addition  to 
send  out  into  the  world  students  who  have  acquired  a  thorough  mastery  of  their 
trade.  Leaving  out  the  practical  results  of  both  schools,  and  including  only  the 
moral  aspect  of  the  question,  the  Commissioner  is  of  opinion  that  the  manners  and 
morals  of  the  pupils,  as  seen  under  instruction,  are  of  the  highest  standard. 

Without  question  the  establishment  in  Sydney  of  such  schools  as  these  would 
mark  an  epoch  in  our  industrial  life.  What  an  opportunity  presents  itself  for  one 
of  our  rich  men  to  move  in  this  philanthropic  direction  !  In  any  case,  whether  by 
private  enterprise  or  Government  subsidy,  Sydney  should  have  its  Trades  School. 

The  subjoined  tables  show  the  numbers  of  pupils  between  the  ages  of  14  and 
18  attending  the  various  classes  in  the  Technical  College,  Sydney,  and  its  suburban 
and  country  branches,  viz.,  3,601,  during  the  year  1904.  Of  this  number,  2,300 
attend  classes  in  Sydney  and  its  suburbs.  These  are  satisfactory  numbers,  but, 
considering  the  many  who  leave  our  schools  every  year  without  any  preparation  for 
industrial  work,  the  establishment  of  Trades  Schools  in  centres  where  handicrafts 
prevail  is  desirable.  Such  schools  would  be  ^\c\\  placed  in  districts  like  Newcastle, 
Lithgow,  Broken  Hill,  Balmain. 

As  evidence  of  the  inclination  of  the  youth  of  our  community,  these  tables 
will  prove  somewhat  instructive. 
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EETifRN  shewing  tlio  number  aad  occupations  of  Individual  Students  between  the  ages  of  14  and  18  years  who 
attended  classes  at  the  Sydney  and  Branch  Colleges  and  Classes  during  1904. 
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Summary  of  Returns  shewing  the  number  of  Students  between  the  ages  of  14  and  18  years  who  attended 
classes  at  the  Sydney  and  Branch  Colleges  and  Classes  during  1904. 
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XXX. 

EVENING  CONTINUATION  SCHOOLS. 

[J.  W.   TURNER,] 


As  stated  in  Chapter  LVI  of  the  Primary  Report  there  is  great  need  for  a 
more  thorough  equipment  of  school  huildings  for  teaching  special  suhjects.  Rome 
was  not  built  in  a  day,  and  the  great  expense  that  will  have  to  be  incurred  in  this 
highly  important  departure  must  of  necessity  be  spread  over  a  number  of  years. 
We  must,  however,  arrive  at  this  result  in  sections,  and  by  selecting  centres  affecting 
large  areas  we  can,  as  a  first  step,  do  much  to  accomplish  what  is  necessary  in  this 
direction. 

A  workman,  no  matter  how  qualified,  must  have  suitable  tools,  and  the 
expense  of  providing  them  must  be  definitely  faced,  and  at  once,  if  any  good  is  to 
come  out  of  educational  reform.  Continuation  Schools  will  do  a  work  in  this 
community  where  a  prolonged  school  career  is  rendered  impossible  for  many  reasons, 
and  will  be  responsible  for  that  specialisation  which  is  so  necessary  to  industrial 
success.  It  will  be  necessary  for  prompt  measures  to  be  taken  by  those  in  control 
to  declare  what  money  will  be  available  for  this  and  other  points  of  vital  reform  so 
that  recommendations  from  those  qualified  to  make  them  may  be  made. 

In  this  country,  as  in  others,  it  is  necessary  for  the  majority  of  children  to 
leave  school  at  or  before  the  age  of  14  years.  In  regard  to  the  latter  section  it  has 
been  the  practice  of  the  Department  to  exempt  the  child  concerned  from  further 
attendance  at  Day  School  on  condition  that  Night  School  is  attended.  The  standard 
of  these  Night  Schools  has,  in  consequence,  largely  centred  around  pupils  of  this 
type,  and  has  practically  not  risen  above  the  necessities  of  the  three  E's.  In  the 
case  of  a  few  special  pupils  of  course  higher  standards  have  been  aimed  at,  but,  for  the 
most  part,  the  Evening  Schools  have  been  of  the  simple  character  indicated  above. 
There  will  always  be  a  need  for  such  schools,  but  they  can  scarcely  be  classed  as 
Continuation  Schools,  for  they  can  hardly  be  said  to  eoniimte  the  teaching  of  our 
Superior  Public  Schools.  As  a  matter  of  fact,  they  are  substitutions  for  that  phase 
of  instruction  comprised  in  our  class  standards,  II  to  IV.  Up  to  the  present  we 
have  only  been  concerning  ourselves  with  that  class  of  children  taken  prematurely 
from  school  through  family  necessities,  and  the  dullards  w]io  cannot  keep  pace  with 
the  progress  of  the  other  scholars,  and  whose  deficiencies  have  to  be  provided  for  by 
the  extra  instruction  represented  by  the  Night  School. 

In  the  great  Co-ordination  Scheme  which  Avill  take  years  of  thought  and 
patient  effort  to  evolve,  the  principle  of  continuation  towards  higher  developments 
will  take  its  proper  place. 

In  the  minds  of  the  average  parent — and  the  Department  is  somewhat  to  blame 
for  it — there  has  existed  the  idea  that  the  obtaining  of  a  certificate  of  being  suflficiently 
educated  marked  the  fitting  moment  for  the  w^ork  of  the  teacher  to  cease  and  the 
child  to  be  withdrawn  from  attendance. 

When  our  people  realise  that  our  Primary  Schools,  with  all  their  best  work, 
can  only  take  a  child  just  to  the  fringe  of  anything  in  the  shape  of  that  general 
knowledge  which  should  constitute  a  schooling,  it  will  be  better  for  the  educational 
welfare  of  the  country  at  large. 

Probably  no  more  important  feature  remains  to  be  introduced  into  our  system 
than  that  represented  by  Continuation  Schools.  Other  countries  have  realised  this 
important  consideration,  and  are  making  it  an  item  of  close  attention. 

The  earnest  desire  on  the  part  of  various  educational  authorities  to  enrol  pupils 
in  Evening  Continuation  Schools  immediately  after  they  discontinue  attendance  at 
the  Day  Schools,  and  the  practice  adopted  by  sever^^l  schools  of  returning  the  school 
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fees  in.  the  case  of  those  pupils  wlio  make  regular  attendances,  and  in  other  schools 
of  reducing  the  fees  in  favour  of  pupils  under  the  age  of  16  years,  show  the  great 
amount  of  attention  and  encouragement  given  to  those  children  Avho  are  forced  by 
the  circumstances  of  their  parents  to  leave  the  Day  Schools  farly  to  take  up  the 
duties  of  life.  Every  town  of  any  importance  in  England  and  Scotland  has  its 
Evening  Classes,  but  the  splendidly  co-ordinated  system  existing  in  the  Leeds 
Schools,  and  the  varied  and  comprehensive  scheme  of  work  in  the  Continuation 
Schools  of  Manchester,  afford  the  boys  and  girls  of  those  towns  the  greatest  facilities 
for  educational  improvement  in  all  branches,  but  especially  on  the  industrial  and 
commercial  sides. 

The  buildings  of  the  Day  Schools  belonging  to  the  Leeds  and  Manchester 
School  Boards  arc  used  for  the  pupils  attending  the  Evening  Classes,  and  as  many 
of  these  buildings  are  well  equipped  Avith  Avorksliops  and  laboratories  for*  day  pupils, 
little  extra  expense,  in  the  way  of  apparatus,  is  incurred  for  the  night  classes. 

In  the  scheme  of  spscialised  work  for  the  Superior  Schools  of  this  State, 
suggested  by  the  Commissioner  in  Chapter  LVI  of  the  Primary  Report,  the  need  for 
thorough  equipment  of  school  buildings  for  teaching  commercial  subjects,  science, 
and  manual  training  is  pointed  out. 

With  the  establishment  of  Superior  Schools  as  indicated,  no  f  urf,her  provision, 
except  in  the  matter  of  staffing  the  schools,  Avould  be  necessary  for  the  Avorking  of 
Evening  Continuation  Schools.  The  most  suitable  centres  in  the  city  and  suburbs 
could  be  selected,  according  to  the  particular  needs  of  the  locality,  Avhether  industrial 
or  commercial.  In  the  provincial  towns  of  the  State,  evening  classes  for  one  or  both 
branches  could  be  established  in  the  local  Superior  School. 

The  buildings  and  equipment  being  ready,  the  Department  should  put  forth 
a  strong  effort,  through  its  teachers  and  otherwise,  to  enrol  all  pupils  leaving  school 
between  12  and  li  years  of  age,  or  even  later,  in  one  or  more  of  its  Continuation 
Classes.  In  doing  so  the  Department  Avould  be  following  the  good  example  set  bv 
Scotland,  Leeds,  Manchester,  Birmingham,  and  other  places.  The  great  good 
achieved  by  Continuation  Schools  in  the  old  country  is  unquestioned,  for,  while  the 
teaching  prepares  boys  and  girls  for  earning  their  OAvn  living,  it  secures  them  from 
the  temptations  consequent  upon  hours  of  idleness,  and  contributes  towards  the 
early  acquirement  of  good  business  habits. 
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XXXI. 

MANUAL  TRAINING  IN  PEIMARY  AND  SECONDARY  SCHOOLS. 

[J.  W.  TURNER,] 


In  summarising  on  this  all-important  educational  element,  your  Commissioner 
could  not  do  better,"  in  the  first  instance,  than  invito  attention  to  the  remarks  of 
Commissioner  Seath,  of  Canada.  In  a  short  phrase  he  supplies  a  text  which  in 
itself  forms  a  basis  for  the  attitude  of  all  progressive  countries  upon  this  important 
point.  The  purpose  of  Manual  Training  Schools  is  admirably  put,  and  the  claims 
of  this  particular  form  of  youth-training  are  defined  in  such  a  way  as  to  appeal  to 
all  in  our  midst  whose  aim  it  is  to  place  the  educational  affairs  of  our  own  country 
upon  a  true  basis.  He  states  :  "  They  (the  Manual  Training  Schools)  specialise  iii 
manual  training  ;  the  English  and  the  I^atin  schools  in  Enghsh  and  the  languages. 
Indeed,  it  is  maintained  that  the  Manual  Training  Schools  are  more  important 
educationally  than  are  the  other  two  classes  of  high  schools,  for  they  educate  the 
whole  nature — the  creative  as  well  as  the  acquisitive  powers.  .  .  .  They  prepare 
young  men,  whose  funds  and  time  are  limited,  for  positions  as  designers,  draftsmen, 
and  superior  workmen,  many  of  whom  eventually  become  foremen  and  managers ; 
and,  with  the  education  they  give,  a  man  of  ability  may  rise  to  any  position  in 
industrial  life.     Not  all  a  man's  education  is  attained  at  school  or  at  college." 

America,  without  doubt,  is  the  best  guide  for  Australia  in  this  class  of  educa- 
tional development,  and  Canada  seems  to  be  shaping  her  system  on  the  best  of 
American  ideals,  and  will  probably  improve  upon  them. 

As  regards  the  British  Empire,  Canada  is  being  held  up  at  the  present  time, 
and  deservedly  so,  too,  as  the  most  progressive  and  prosperous  of  British  possessions. 
It  is,  therefore,  of  interest  to  note  the  methods  in  force  there  in  regard  to  that  phase 
of  industrial  education  of  which  manual  training  is  the  forerunner. 

In  New  South  Wales  our  primary  school  system  has  been  singularly  devoid 
of  anything  in  the  shape  of  industrial  education.  The  teaching  of  the  three  R's  in 
our  smaller  schools,  reaching  to  higher  standards  in  the  same  direction  in  our 
superior  schools,  represents  the  whole  of  the  State's  efforts  in  the  matter  of  education 
of  this  type.  Our  Technical  College  has  been  a  thing  apart  from  our  primary  system, 
despite  many  earnest  and  well-meant  efforts  to  make  it  a  supplementary  agent  to 
primary  school  work.  Such  efforts  have  egregiously  failed,  because  they  were  of  a 
patchworK;  character.  Success  in  this  direction  can  only  be  obtained  by  a  proper 
co-ordination  scheme  based  upon  a  true  conception  of  educational  evolution.  The 
different  sections  of  our  educational  system  have  been  worked  independently,  whereas 
they  should  have  been  worked  upon  the  principle  of  interdependence.  As  a  conse- 
quence of  our  crude  system,  our  primary  schools  have  been  developed  very  creditably 
on  certain  lines ;  but,  as  already  pointed  out,  those  lines  have  excluded  industrial 
education  as  an  integral  part  of  primary  school  instruction. 

The  Technical  College  has  been  most  unduly  taxed  with  having  to  include  in 
its  course  a  lot  of  the  preliminary  work  which  should  have  been  comprehensively 
and  scientifically  taught  in  our  upper  primary  schools.  The  idea  that  these  schools 
should  take  some  of  the  inceptive  work  has  never  been  seriously  considered,  and 
this,  perhaps,  is  not  to  be  wondered  at,  for  those  who  have  controlled  the  Education 
System  in  the  past  have  been  absorbed  in  a  lot  of  detail  work  of  one  character  only, 
and  have  lived  apart  from  the  educational  influences  of  the  older  and  more 
experienced  countries  which  have  developed  their  educational  systems  in  accordance 
Avith  industrial  needs.  It  might  also  be  added  that  those  whose  responsibiUty  it 
was  to  shape  the  educational  j)olicy  of  this  country  Avere  not  afforded  sufficient 
opportunities  of  altering  their  Avays.  However,  that  time  is  past.  Through  the 
medium  of  the  Commissioners'  Report  it  has  been  made  abundantly  clear  that  the 
3-^2  /  primary 
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primary  school  curriculum  must  be  broadened  in  the  direction  of  industrial 
instruction.  Probably  seven-tenths  of  our  children  finish  their  education  in  our 
ordinary  primary  schools — that  is  to  say,  within  the  age  of  14-  years — and  it  stands 
to  reason  that  if  Avithin  this,  their  only  educational  course,  they  are  not  influenced 
towards  manual  training  in  all  its  industrial  forms  they  will  in  all  probability  never 
have  any  predilection  in  that  direction. 

It  is  idle  to  complain  of  our  lads  drifting  to  offices  and  other  avenues  of 
clerical  employment  so  long  as  our  educational  system  aims  solely  at  fitting  them  only 
for  those  positions.  The  betterment  of  the  industrial  conditions  of  tho  country . 
absolutely  depends  upon  the  tastes  and  views  of  our  children,  and  these  must  be 
determinately  shaped  in  our  primary  schools,  otherwise  there  can  be  no  true 
development. 

Our  Technical  College  of  to-day  is  supplying  in  some  degree  (on  the  practical 
side  at  any  rate)  the  instruction  given  in  the  Manual  Training  High  Schools  of 
other  countries,  but  just  as  our  great  metropolis  of  Sydney  has  outrun  the 
development  of  the  country  upon  which  it  depends,  so  the  Technical  College  has 
become  too  much  focussed.  We  must  carry  all  forms  of  education  to  all  the  more 
populous  centres  of  New  South  Wales.  The  Central  District  School  System  will 
largely  meet  this  difficulty,  particularly  if  the  curricula  of  such  schools  be  made  to 
include  a  sound  preliminary  course  of  manual  training  and  technical  instruction. 

The  establishment  of  a  manual  training  high  school  or  a  trades  school 
which  would  carry  the  pupil  on  from  the  courses  of  the  primary  school  and 
ultimately  prepare  him  for  earning  his  living,  or  if  he  desired,  for  admission  into 
the  higher  Technical  College,  is  necessary  in  any  well-defined  scheme  of  industrial 
education. 

In  a  less  number  of  centres  branches  of  the  Technical  College  can 
a,dvantageously  be  established,  and  can  sujDplement  throughout  the  country  the 
work  of  our  reconstructed  primary  schools. 

Our  immediate  course  of  action,  however,  is  undoubtedly  to  broaden  the 
scope  of  our  primary  schools  in  the  direction  of  manual  training,  and  to  extend 
technical  education  throughout  the  country. 

As  sidelights  upon  the  specialisations  of  the  older  countries  that  can  afford  to 
concentrate  their  educational  forces  in  such  directions,  the  following  particulars  may 
prove  of  some  value. 

We  in  this  State  cannot  get  results  in  industrial  education  unless  wc  adopt 
practices  and  methods  which  have  proved  so  successful  in  other  countries  that 
have  given  years  and  years  of  study  to  the  development  of  industrial  subjects.  If 
we  confine  our  investigations  to  a  study  of  two  countries,  America  and  Germany, 
we  will  have  sufficient  data  to  indicate  the  position.  Let  any  one  examine  the 
educational  facilities  of  these  countries,  and  he  will  soon  see  wherein  their  great 
industrial  strength  lies. 


'&' 


High  Schools. 

One  of  the  most  striking  features  of  American  educational  development  is 
the  provision  made  for  the  pupils  to  move  forward  in  their  studies  by  means  of  high 
schools  or  advanced  primary  schools  Avhich  take  up  the  work  at  the  stage  of  the  bth 
grade  of  the  grammar  school,  that  is  about  the  completion  of  our  6th  class  standard. 
In  some  American  cities  9th  grade  schools  have  been  established  in  addition  to  the 
high  schools  for  the  express  purpose  of  holding  those  children  who  cannot  remain  on 
sufficiently  long  to  complete  the  fall  course  of  the  high  school.  In  these  higher 
grammar  schools  the  pupils  average  over  fifteen  vears  of  age.  The  curriculum  in 
some  of  them  embraces  Latin  and  Trench  in  the  highest  classes,  in  others  a  speciali- 
sation is  made  m  the  direction  of  industrial  instruction.  A  good  example  of  the 
latter  class  is  that  of  the  '\/\^illiam  T.  Lincoln  School  in  Brookline,  Avhose  proo-ramme 
on  the  practical  side  appears  in  Chapter  XXIII  of  this  Reiwrt.  '  ^ 

The  splendid  system  of  secondary  schools,  which  are  so  thoroughly  correlated 
to  the  work  of  the  primary  schools  in  many  of  the  American  States,  wins  the 
admiration  of  all  interested  m  education.  In  the  Commissioner's  Eeport  on 
Secondary  Education  he  has  described  several  oE  the  High  Schools  of  America, 
principally  those  whose  courses  are  on  academic  lines.  In  this  summary  some 
attention  will  be  given  to  the  High  Schools  wbicli  give  a  direction  towards  industrial 
work  through  their  manual  training  classes,  Status 
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Status  of  the  Manual  Teaining  High  School. 

The  Manual  Training  High  School  of  America,  in  the  majority  of  cases,  if 
not  m  all_  the  States,  holds  equal  rank  in  the  minds  of  the  people  with  that  of 
the  English  or  tlie  Latin  High  Schools.  This  was  very  soon  apparent  to  the 
Commissioner  on  his  visit  to  the  different  American  cities.  The  citizens  of  any  one 
city  would  point  with  pride  and  pleasure  to  their  schools  in  which  their  boys  and 
girls  were  being  prepared  for  the  professions,  but  with  no  less  gratification  would 
they  direct  attention  to  their  schools  in  ^vhich  their  children  would  get  some 
equipment  for  industrial  and  commercial  life. 


LiTEKARY  Requirements. 

While  there  can  be  no  question  that  the  teaching  in  the  Manual  Training 
High  Schools  is,  in  the  more  advanced  classes,  at  least,  a  preparation  for  industrial 
pursuits,  it  is  also  true  that  a  very  broad  training  is  ailorded  on  the  literary  side. 
The  curriculum  of  these  schools  is  opposed  entirely  to  any  narrowing  down  process 
or  a  preparation  along  purely  mechanical  lines.  Courses  in  English,  Erench,  Mathe- 
matics, and  Science  are  common  in  all  schools  ;  German  and  Spanish  are  occasional ; 
all  schools  have  the  ordinary  courses,  viz..  Drawing,  Workshop  Instruction;  certain 
schools  provide  courses  for  girls  in  Art  and  Domestic  Science,  and  commercial 
classes. 


Manual  Training  High  School,  Philadelphia. 

The  value  of  the  literary  side  of  training  was  well  put  by  the  Chairman  of  the 
Manual  Training  High  School,  Philadelphia,  when  he  said,  "  It  is  not  the  purpose 
of  this  school  to  produce  mechanics,  any  more  than  it  is  to  produce  any  other  class 
of  specialists.  What  it  aims  to  do  is  to  surround  boys  with  the  realities  of  life  in 
both  thoughts  and  things,  and  to  fit  them  more  closely  to  their  environment.  It  is 
a  system  of  education  which  is  perfectly  general  in  character,  and  which  is  recom- 
mended with  the  same  confidence  to  the  future  student  of  the  humanities  as  to  the 
prospective  worker  in  force  and  matter." 


follow  :- 


Time  Table. 
The  time  table  of  this  school  provides  for  five  parallel  lines  of  study,  as 


Eirst  .. 
Second ... 
Third  ... 
Eourth... 
Eifth     ... 


English  Literature,  History,  and  living  languages. 

Mathematics. 

Science. 

Drawing,  &c. 

Manual  work. 


The  time  table  shows  thirty  periods  of  work  per  week,  and  the  time  allotted 
is  as  follows  : — 


Literature,  &c.   ... 
Mathematics 
Science    ... 
Drawing,  &c. 
Manual  Work     ... 


Eive  Periods. 
Eive  Periods. 
Eive  Periods. 
Eive  Periods. 
Ten  Periods. 


In  the  third  and  last  year  of  the  course,  the  time  for  literary  subjects  is  increased 
nearly  one-half,  while  that  for  manual  work  is  decreased  fully  one-half  {vide  table 
Chapter  XXI). 

Commissionei''s 
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Commissioner' s  Impression. 

Daring  the  Commissioner's  visit  to  this  institution,  he  was  much  impressed 
with  the  organisation,  the  methods  of  instruction,  the  character  of  the  boys  in 
attendance,  and  the  facilities  offered  for  a  good  training.  Comparisons  between  the 
opportunities  afforded  boys  in  Philadelphia  and  those  in  Sydney  w^ere  mentally 
drawn,  and  the  wish  formed  that  something  would  be  done  for  our  own  lads,  to  give 
them  equal  chances  with  the  American  boys. 

Manual  Teainikg  High  School,  San  Feancisco. 
The  Manual  Traininsr  Hi£rh  School  of  San  Erancisco  has  for  its  aims  : — 

{a)  The  continuation  of  the  manual  training  of  the  Grammar  School. 

(6)  The  emphasising  of  the  educational  value  of  manual  training. 

ic)  The  emphasising  of  the  great  practical  value  of  manual  training  to  those 

who  are  to  follow  mechanical  pursuits, 
(c?)  A  preparation  for  entrance  into  the  Californian  Universities  with  science, 

agricultural,  and  commercial  sides. 

In  this  school  boys  and  girls  sit  in  the  same  room  for  the  academic  instruction, 
biit  separate  for  their  manual  training.  Graduates  of  the  school  are  admitted  to  the 
Science  Colleges  of  the  State  University,  Berkeley,  loitliout  examination. 

Courses,  etc. 

The  courses  on  the  literary  side  are  even  more  liberal  than  those  of  Phila- 
delphia, as  Latin  is  included  among  the  languages.  German  and  French  are  not 
only  taught  as  literature  but  are  regularly  spoken  in  the  classroom. 

The  periods  of  attendance  in  the  San  Prancisco  school  are  thirty-iive  in  the 
week,  and  the  time  is  divided  in  this  manner : — 

English  Literature,  Languages,  etc....         ...  ...  11  periods. 

Mathematics     ...         ...         ...         ...  ...         ...        5         „ 

Science 5 

Manual  Training         ...         ...         ...  ...  ...  14,         ^^ 

(Fic/e  Chapter  XXII). 

Girls'  High  School,  New  York. 

Much  of  the  instraction  in  America,  both  primary  and  secondary,  is  on  the 
principle  of  co-education  of  the  sexes  ;  but  the  city  of  New  York,  in  both  classes  of 
its  secondary  schools,  academic  and  manual,  appears  to  favour  separate  institutions. 
This  is  the  case  in  tlie  AVadleigh  High  School  already  described  in  the  Secondary 
Report,  and  in  Chapter  XXIII  of  this  Eeport  a  High  School  in  New  York,  devoted 
largely  to  teclmic.il  works  is  described. 

Courses. 
The  School  has  two  courses — 

(«)  A  two-years'  course. 
{h)  A  four-years'  course. 

The  Two-years'  Course. 

_      This   is  divided  into  twenty-six  periods  each  week,  and  the  allocaticn  of 
subjects  is  as  follows  : — 

First  year — 

Languages— English  ;  French;  German;  or  Spanish      10  periods. 

Home  and  Social  Science 4 

Commercial  Subjects  ...  '"  q 

Physical  Culture  and  Plmiolo"-v '> 

Drawmg,  &c.  .-...,  'i 

Music  ...         ...  '  '         "  '  '"'  , 

??  Second 
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Second  year — 

Compulsory— Languages 10  periods. 

History         3 

Physical  Culture      2         „ 

Music  1 

le 

Optional.— The  optional  list  offers  a  wide  choice  including  applied  art, 
printing,  dressmaking,  millinery,  commercial  subjects,  physics, 
library  training,  manual  course.     ( Vide  Chapter  XXIII.) 

The  Four-years'  Course. 

The  compulsory  subjects  in  the  four-years'  course  of  the  New  York  Girls' 
Schools  are  English ;  Latin,  or  German,  or  French ;  mathematics ;  science ;  Greek 
and  Eoman  history ;  English  and  American  history.  The  optional  subjects  include 
Greek,  Spanish,  commercial  subjects,  domestic  science.  It  will  thus  be  seea  that 
specialising  can  only  take  place  concurrently  with  a  broad  general  education  {vide 
programme.     Chapter  XXIII). 


IMantjal  Tkaining  in  Canada. 

Canada  has  made  very  fine  provision  for  kindergarten  teaching,  and  the 
schools  endowed  by  the  benefaction  of  Sir  William  Macdonald  provide  useful 
instruction  in  elementary  manual  training ;  but,  as  in  our  own  State,  very  little 
development  had  taken  place  in  the  higher  primary  and  secondary  schools.  With 
the  object  of  improving  the  technical  side  of  the  work  in  these  schools  a  Commissioner 
visited  America.  The  visit  was  made  about  a  year  before  the  New  South  Wales 
Commissioners  reached  A  merica.  There  is  something  of  interest  in  the  results  and 
conclusions  of  the  two  independent  commissions.  There  is  much  in  common 
between  the  people  of  Canada  and  those  of  Australia,  and  our  national  life  is  closer 
to  that  of  Canada  than  to  any  other  country  visited. 

The  finding,  then,  of  the  Canadian  Commissioner  will  be  of  some  moment 
to  us  in  this  State.  In  the  first  place,  he  points  out  the  value  of  sloyd  work  in  the 
school.  In  the  next  place,  he  summarises  the  arguments  for  manual  training  as  a 
necessary  element  in  all  education.  He  then  alludes  to  the  economic  aspect  of 
manual  training,  and  concludes  by  pointing  out — [a)  that  of  High  School  pupils,  a 
large  percentage  of  those  who  enter  manufacturing  establishments  do  so  as  clerks 
or  ofiice  hands  ;  and  {b)  that  of  those  who  enter  from  Public  Schools,  many  leave 
school  before  they  have  completed  the  studies  of  the  form.  It  is  to  be  regretted 
that  too  many  of  our  own  boys  and  girls  prefer  the  "  genteel  "  occupations,  and  that 
there  is  a  disposition  on  the  part  of  many  others  to  leave  school  early  for  work. 

The  Canadian  Commissioner,  by  the  medium  of  a  circular  to  the  principals 
of  High  Schools  in  the  province  of  Ontario,  found  a  consensus  of  opinion  in  favour 
of  a  manual-training  High  School  course  ;  and  it  also  came  to  his  knowledge  that 
manufacturers  generally  favoured  the  introduction  of  manual  training  into  both 
public  and  high  schools. 

His  recommendations  are  : — 


1.  That  for  educational  purposes,  manual  training,  including  instruction  in 

domestic  science  and  art,  be  placed  on  a  par  with  the  other  subjects  on  the 
programmes  of  both  the  High  and  Public  Schools. 

2.  That  for  economic  purposes — 

(a)  A  system  of  evening  classes  for  artisans  and  others  be  organised 
and  put  in  an  effective  condition. 

(b)  That  provision  be  made  in  the  High  School  regulations  for  extending 

the  educational  manual  training  into  courses  of  a  technical  or 
semi-technical  nature,  forming  departments  in  existing  schools, 
but  taken,  when  possible,  in  separate  high  schools. 

It 
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It  would  be  necessary,  the  Commissioner  points  out,  to  differentiate  the 
character  of  the  teaching?  according  to  local  conditions,  but  in  every  school  he 
emphasises  the  paramount  importance  of  a  good  academic  education  in  English, 
science,  and  mathematics.  He  considers  that  the  American  system,  which  connects 
the  educational  training  of  the  elementary  classes  with  the  technical  training  of  the 
high  school,  is  within  the  reach  of  Canadians,  and  likely  to  suit  their  conditions. 

This,  too,  is  the  system  that  the  Nerv'  South  Wales  Commissioner  advocates 
as  the  best  for  our  own  State.  The  two  Commissioners  did  not  meet,  but  they 
travelled  over  much  the  same  ground,  and  their  conclusions  on  this  point  are  almost 
identical.  Canada  made  a  great  advance  in  elementary  technical  education  when 
she  introduced  two  competent  men  from  Eagland  under  the  Macdonald  benefaction. 
If  we  in  this  State  are  to  reap  early  results  in  manual  training,  we  must  without 
delay  import  the  trained  teacher  with  a  full  knowledge  of  English  and  Continental 
methods.  He  should  be  attached  to  our  Normal  School,  so  that  every  student  before 
he  leaves  should  carry  away  with  him  the  best  and  newest  ideas  on  the  subject. 

When  the  New  South  Wales  Commissioner  was  in  Dublin  he  found  that  a 
trained  teacher  from  England  had  been  selected  to  reorganise  the  manual  work,  and  a 
similar  appointment  had  been  made  in  Glasgow.  Only  for  the  matter  of  time  the 
Commissioner  would  prefer  that  two  or  three  of  our  own  trained  students,  with  a 
bent  for  manual  training,  should  be  sent  to  England  and  the  Continent,  or  America, 
to  gain  information  on  the  subject,  and  on  their  return,  to  take  up  the  work  in  our 
Normal  School.  Students  who  Avould  do  credit  to  the  position  may  readily  be  found. 
This  remark  applies  with  equal  force  to  those  of  our  female  students  who  are  now 
in  charge  of  cookery  and  domestic  science  classes. 

An  aspect  of  the  question  of  the  introduction  of  educational  reforms  is  that 
of  expense.  All  countries  with  an  expanding  educational  policy  have  to  face  it. 
The  amount  paid  in  some  American  States  for  the  up-keep  of  their  schools,  especially 
where  free  education  prevails  from  the  kindergarten  to  the  University  inclusive,  is 
astonishino:. 


'&• 


The  Canadian  Commissioner,  when  he  returned  home,  recommended  "  That 
in  view  of  the  importance  of  Domestic  Science  and  Art,  and  of  Manual  Training 
with  its  technical  extensions,  the  Legislature  should  for  a  time  stimulate  their 
introduction  by  a  special  grant,  proportioned  in  each  case  to  the  magnitude  of  the 
undertaking,  and  limited  only  by  its  liberality  and  a  due  regard  for  other  departments." 


SVVEDEX— ITS    EFrOETS    FOR    IMPROVING    THE    SoCIAL   AND    INDUSTRIAL    CONDITIONS 

OP   THE    PeOPJ/E. 

Sweden  is  the  home  of  some  of  the  best  ideals  for  the  improvement  of  the 
social  and  industrial  conditions  of  its  people.  It  has  introduced  the  svstem  of  sloyd 
teachmg,  which  many  educationists  consider  is  the  best  form  of  manual  trainino-  for 
primary  schools  ;  it  has  developed  physical  culture  to  such  an  extent  that  its  methods 
m  this  subject  are  copied  m  other  continental  countries  and  in  \merica  •  it  has 
inculcated  patriotism  by  means  of  its  sagas,  music,  and  games  ;  and  it  has  established 
Peoples  High  Schools  for  the  instruction  of  the  peasantry  in  civil,  patriotic,  and 
practical  questions.  It  has  forgotten  no  section  of  the  community  It  has  its 
schools  tor  the  education  of  abnormals  and  of  neo>lected  children. 

In  respect  to  the  education  of  deaf  mutes  Sweden  is  in  the  forefront  of 
European  nations.  According  to  law,  the  education  of  such  children  is  a  public 
concern,  under  the  supervision  of  County  Councils,  but  with  important  assistance 
from  the  State,  which  also  exei-cises  a  certain  superintendence  over  the  institutions. 

fTi^S       T  "f      f '     "'  .r'  .^'^^  ^^^  ^^^^^'  ^^^^«  bee^  provided  at  a  cost 
ot  ^110,000.     instruction  is  obligatory.  ^ 

ifiPR  tl^JinsltTin^of  i^^fr^'^'T'  ^°'  ^^^'  ^'^''''^  ^""^  ^  «^^<^^t«  f«''  them,  passed  in 
1896,  the  instruction  ot  the  blind  became  obligafor^/  from  the  beginnin-  ^f  1899. 
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Schools  for  idiots  were  the  last  of  the  abnormal  institutions  to  be  introduced. 
These  schools  are  supported  by  County  Councils,  societies,  and  private  people,  and 
subsidised  by  the  State  to  the  extent  of  *:-50  kroner  for  every  teachable  idiot  in  the 
schools,  and  100  kroner  for  each  pupil  in  the  working  homes.  The  majority  of 
these  schools  are  under  the  management  of  women  for  all  subjects  excepting 
gymnastics  and  wood-carving,  because  women,  owing  to  their  gentler  and  more 
patient  temperament,  are  considered  best  fitted  for  instructing  idiots,  an  occupation 
which  tries  these  qualities.  Working  Homes  were  erected,  when  it  Avas  found  that 
pupils,  who  had  left  the  schools,  could  not  stand  the  humiliation  of  associating 
with  workmen  normallv  gifted. 

Working  Schools  for  disabled  people  were  established  in  Sweden  over  twenty 
years  ago,  and  are  supported  in  some  districts  by  the  County  Councils,  but  more 
generally  are  maintained  by  philanthropic  societies.  The  schools  make  a  point  of 
giving  the  disabled  people  a  professional  education,  the  instruction  being  joinery, 
turning,  shoemaking,  basket-making,  brush-making,  and,  -wood-carving  for  male 
pupils ;  and  linen-sewing  and  art  needlework,  lettering,  weaving  and  stocking- 
knitting,  for  the  female  pupils.  In  Stockholm  and  Gothenburg  orthopedic  cliniques 
are  established  for  those  pupils  needing  treatment. 

Its  institutions  for  ill-principled  and  neglected  children  are  organised  on  the 
model  of  the  famous  French  Institution  of  Mettray.  The  establishment  enjoys  a 
State  grant  of  6|^d.  per  day  per  capita.  Pupils  are  received  from  the  age  of  ten  to 
fifteen,  and,  if  found  necessary,  they  can  be  retained  there  till  they  have  reached 
twenty.  The  same  practice  obtains  in  the  Basto  Reformatory,  Kristiania.  The 
City  of  Stockholm  has  established  a  school  for  those  children,  who,  without  having 
been  prosecuted  show  an  evil  disposition.  According  to  the  law  dealing  with  the 
classes  of  children  mentioned  in  this  paragraph,  criminal  or  ill-principled  children 
under  15  years  of  age  come  under  the  j  arisdiction  of  the  educational  authorities, 
not  by  the  ordinary  Courts  of  Justice.  Regarding  culprits  between  the  ages  of  15 
and  18,  the  Court  has  the  right,  in  case  the  imprisonment  to  which  they  are 
sentenced  does  not  exceed  six  months,  to  convert  this  punishment  into  reception  at 
a  public  reformatory.  Besides,  the  law  prescribes,  that  in  every  school  district 
there  shall  be  a  Board  to  take  charge  of  the  ill-principled  and  neglected  children  of 
the  district. 

One  of  this  country's  finest  ideals  is  to  be  found  in  its  institution  of  workshop 
schools  for  the  poor  of  its  great  cities.  What  a  boon  such  schools  have  proved  in  the 
direction  of  uplifting  the  moral  character  of  the  people  !  In  Stockholm  alone,  a  city 
with  a  population  of  300,000,  about  1,600  of  the  poorest  children  have  in  these 
workshops,  during  their  leisure  hours,  found  a  refuge,  where  they  are  put  to  a  useful 
occupation,  instead  of  reaming  about  in  the  streets  and  markets,  and  being  exposed 
to  the  temptation  of  begging  and  pilfering.  It  is  claimed  for_  the  workshops — 
{a)  that  they  have  proved  one  of  the  best  preventive  means  against  the  vagrancy 
and  criminality  of  the  young;  and  (5)  that  thousands  of  children  have  been  brought 
into  safety  without  having  had  to  be  taken  from  their  parents  and  put  into 
reformatory  or  industrial  schools. 

Would  that  we  had  schools  in  Sydney  fulfilling  the  same  mission!  The  boys 
of  school-age  that  we  see  in  our  streets  and  other  public  places  are  made  up  of  three 
classes^the  casual  absentee  who  is  on  the  school-roll,  but  taking  a  short  holiday  on 
his  own  account ;  the  regular  truant  who,  perhaps,  has  absented  himself  for  a  con- 
siderable period ;  and  the  boy  who  attends  no  school.  In  the  last  class  are  newsboys 
and  such  lads,  for  whom  special  provision  should  be  made.  The  establishment  of  a 
truant  school  would  be  an  effective  deterrent  in  the  case  of  the  first  and  second  class. 
The  boys  of  the  third  class  specified  cannot  be  expected  to  make  full  time  in  the 
ordinary  schools.  Such  boys  are  necessary  in  every  large  city  for  the  benefit  of  the 
public.  If,  then,  some  portion  of  the  school  day  is  lost  by  them  the  State  should 
provide  the  very  best  substitute  for  the  regular  school  work.  Toronto,  a  well- 
governed  city  of  Canada,  has  solved  this  question.  There,  newsboys  and  shoeblacks 
have  a  school  of  their  own,  which  they  must  attend  daily  at  hours  convenient  to 
themselves.  The  instruction  is  very  practical,  and  is  carried  on  by  the  most 
sympathetic  of  lady  teachers.     The  cost  to  the   State  of  this  school  is  no  more 
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expensive  than  that  of  any  of  the  public  schools  of  the  city.  The  Commissioner  saw 
the  school  at  work  under  ordinary  conditions,  and  he  can  testify  to  its  usefulness. 
The  Inspector  of  City  Schools,  J.  L.  Hughes,  Esq.,  holds  very  pronounced  views  in 
favour  of  such  institutions. 

The  working  schools  in  the  cities  of  Sweden  are  even  more  practical  than  this 
tine  Canadian  school.  They  go  further  in  the  direction  of  teaching  trades  to  boys 
and  girls.  The  hours  of  attendance  are  much  the  same  in  botli  schools,  but  in 
Sweden  the  pupils  get  one  meal  a  day  at  the  school. 

The  Commissioner  feels  that  he  must  again  be  very  outspoken  on  the  great 
evil  of  truancy  in  our  midst.  An  exjoerience  of  upwards  of  tAventy  years  in  populous 
areas  of  our  city  shews  him  how  great  is  the  necessity  for  urgent  legislation  to  cope 
with  the  evil.  In  Chapter  XIII.  of  the  Summary,  Primary  lieport,  at  pages  87,  88, 
89,  90,  91,  he  has  set  forth  clearly  the  course  necessary  to  adopt.  Some  of  these 
truants  are  growing  up  in  complete  ignorance.  It  has  been  stated  that  some  who 
have  been  sent  to  the  reformatories  are  unable  to  read  or  write  tlie  simplest  words, 
and  in  the  schools  attached  to  these  institutions  they  have  of  necessity,  althouo-h 
their  ages  are  often  high,  been  placed  in  the  lowest  class.  This  condition  of  things 
is  not  to  the  credit  of  our  State.  But  this  is  not  the  worst  feature  in  the  matter. 
When  boys  are  habitually  roaming  the  streets  and  parks  of  our  city  they  are  acquirin"' 
bad  habits  and  vicious  practices.  Eor  these  there  is  only  one  course,  which  has 
already  been  pointed  out.  Eor  the  lad  who  waits  upon  the  public  the  Avorkino 
school  of  Sweden  or  the  newsboys'  school  of  Toronto  should  be  introduced.  It  is 
the  opinion  of  the  Commissioner  that  such  a  school  would  be  popular  with  our 
newsboys,  especially  when  they  came  to  see  the  benefits  the  school  offers.  The 
hours  of  attendance  should  be  short  and  at  the  time  convenient  to  the  lads. 
Attendance  should  be  obligatory. 
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XXXII. 

DOMESTIC  SCIENCE— NEW  SOUTH  WALES. 

[J.  AV.  TUKNER.] 

In  reviewing  the  special  subjects  which  call  for  embodiment  in  a  national 
educational  system,  one  cannot  escape  from  those  prosaic  necessities  such  as  cookery 
laundry-work,  and  other  phases  of  domestic  life.  Perhaps,  one  should  not  say 
prosaic  for  upon  the  proper  fulfilment  of  such  functions  depends  most  of  the 
comfort,  and  it  may  be  added  a  great  deal  of  the  health,  of  life. 

Most  of  the  w^omen  in  the  Commonwealth  of  Australia  to-day,  wlio  have  to 
cook,  to  sew,  and  to  wash,  have  had  to  learn  these  duties  themselves  in  their  own 
homes,  and  have  had  little  or  no  instruction  to  guide  them.  In  any  well-ordered 
country  such  important  considerations  as  these  call  for  very  serious  attention;  but, 
as  yet,  all  that  New  South  Wales  can  claim  in  this  direction  is  a  large  number  of 
very  simple  sewing  classes,  and  a  much  less  number  of  cooking  classes,  and  nothing 
m  the  shape  of  laundry  instruction  at  all. 

_  In  order  to  introduce  these  features  into  our  system  in  anything  like  an 
effective  way,  the  conditions  of  our  girls'  schools  will  have  to  be  thoroughly 
reorganised.  To  inculcate  the  principles  of  housewifery  into  our  girls,  and  to 
provide  for  their  proper  instruction  in  the  domestic  duties  of  life,  which  most  of 
them  will  be  called  upon  to  fulfil,  is  an  urgent  measure  that  should  claim  our 
immediate  attention. 

_  As  regards  the  teaching  of  needlework,  we  can  certainly  claim  to  have  a  well- 
organised  and  very  general  scheme  in  operation.  Perhaps  it  goes  far  enough.  One 
is  inclined  to  think  that  it  does.  The  instruction  in  city  schools  is,  of  course,  far 
ahead  of  that  in  the  country,  as  is  only  natural.  Efforts  have  been  made  to  intro- 
duce machines  into  our  schools,  and  there  is  much  to  be  said  for  that  class  of 
instruction,  for  if  we  had  to  depend  on  our  clothing  being  made  by  hand  we  would 
have  to  pay  more,  and  wait  longe;r  for  our  various  articles  of  apparel. 

The  part  played  by  the  sewing-machines  in  domestic  life  is  indisputable,  but 
the  objections  offered  to  the  introduction  of  machines  into  schools  have  been 
based  on  the  very  solid  grounds  of  expense  and  interruption  of  other  schoolwork, 
through  noise.  After  all  it  is  purely  a  question  of  money,  and  if  we  had  sufficient 
funds  we  could  buy  the  machines  and  provide  for  isolated  teaching.  That  time, 
however,  is  not  yet. 

As  regards  the  teaching  of  cookery,  that  has  to  be  thorough.  It  cannot  be 
effectively  taught  without  proper  appliances  and  tlie  necessary  ingredients.  A 
certain  expense  has  to  be  incurred  in  connection  with  the  establishment  of  every 
school  of  cookery,  and  no  compromise  is  possible.  There  is  no  subject  in  a  girls' 
school  that  should  receive  greater  attention  than  this.  The  enormous  amount  of 
injury  caused  to  the  general  health  of  the  people  through  improper  cooking  and 
ignorant  preparation  of  viands,  is  far  more  widespread  than  peojjle  imagine. 
Indigestion  and  stomachic  disarrangements  arc  very  common  in  our  midst,  and  are 
largely  the  result  of  the  ignorance  of  our  womenkind  in  preparing  suitable  meals. 
It  needs,  therefore,  no  special  plea -for  the  placing  of  this  subject  in  the  forefront  of 
the  school  course  for  girls,  and  in  advocating  a  comprehensive  scheme  of  instruction 
in  this  subject,  the  Commissioner  feels  that  he  will  be  supported,  not  merely  by 
those  of  epicurean  tastes,  but  by  the  common  sense  of  the  community. 

Over  fifteen  years  ago  a  college  of  cookery  was  established  at  the  Model  Public 
School,  under  the  management  of  Mrs.  Eawcett-Story,  with  an  attendance  of  sixteen 
students,  several  of  whom  had  been  trained  as  regular  State  school  teachers  in 
Hurlstone  Training  College.  On  the  completion  of  the  course  six  cookery  schools 
were  established,  which  subsequently  were  increased  to  nine.  Tiiis  has  been  the 
total  development,  in  regard  to  the  numerical  strength  of  the  cooking  staff,  that  has 
taken  place  in  the  past  fifteen  years.  Ecr  the  quality  of  the  work  done  by  the  staff 
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of  teachers  and  for  their  general  management,  both  in  the  permanent  and  temporary- 
cooking  schools,  there  is  the  highest  commendation.  In  both  these  respects  our  own 
work  compares  most  favourably  with  the  best  that  is  done  in  the  United  Kingdom, 
Europe,  the  United  States,  or  Canada.  But  so  small  an  increase  in  the  teaching 
staff  and  consequently  in  the  number  of  cookery  schools  is  not  commensurate  with 
the  importance  of  the  work  or  the  needs  of  our  girl  pupils. 

The  foundations  of  cookery  instruction  were  well  laid  fifteen  years  ago  when 
we  took  our  trained  teachers  from  Hurlstone  Training  School,  and  the  success  which 
has  followed  the  introduction  of  the  work  is  to  be  attributed  to  these  young  women, 
a  few  of  whom  are  with  us  to  this  day.  Our  present  arrangements  for  training 
candidates  for  the  duties  of  cookery  teachers  are  not  sufficient.  It  is  widely 
recognised  that  the  young  aspirant  for  the  office  of  teacher  should  be  equipped  with 
a  good  secondary  education,  and  tliis  applies  with  as  much  force  to  the  student 
qualifying  for  positions  on  the  side  of  manual  training  and  domestic  science  as  it 
does  to  the  one  preparing  for  the  Academic  School.  While  free  to  admit  that  a  very 
fine  selection  of  girls  from  the  highest  classes  in  our  Superior  Public  Schools  is 
made,  the  fact  remains  that  in  almost  every  case  the  period  of  commencement  is  too 
young  and  the  standard  of  attainments  on  admission  too  low.  That  we  have  done  so 
well  up  to  date  is  due  to  the  introduction,  at  the  very  beginning  of  the  cookery 
movement,  of  enthusiastic  well-educated  young  w^omen  from  our  public  training 
school. 

The  duties  of  our  cookery  teachers  are  so  important  that  it  is  absolutely 
necessary  that  our  girls  should  have  a  good  education  in  the  first  place,  and  a  large 
experience  in  their  profession  in  the  next.  The  people  of  New  York  see  the 
necessity  for  a  good  general  education  with  a  domestic  science  course,  as  may  be 
gathered  from  their  Syllabus,  appearing  in  Chapter  XXIII  on  Manual  Training  for 
Girls  in  America.  The  soundness  of  such  a  scheme  is  very  evident,  and  the 
establishment  of  such  a  school  in  this  city  would  be  a  very  wise  step.  But  a 
building  and  equipment  for  such  a  purpose,  although  its  success  would  be 
assured,  cannot  be  considered  in  the  present  circumstances  of  the  State.  It  is, 
therefore,  necessary  to  make  the  best  of  what  we  have,  with  the  addition  of 
some  necessary,  easily  effected  improvements. 

Within  our  own  Department  we  have  at  the  present  time  at  the  Model  Public 
School,  Port-street,  a  cookery  school  with  an  attendance  of  thirteen  students, 
each  undergoing  a  training  of  four  years.  Of  this  number  only  about  four  or  five 
will  be  available  as  trained  teachers  each  year.  Our  defect  in  the  past  has  been 
that  the  cooking  centres  have  not  increased  in  anything  like  a  fair  proportion,  and 
under  present  arrangements  the  rate  of  progress  will  be  small.  The  immediate 
remedy  for  this  seems  to  be  an  increase  in  the  number  of  candidates  at  the 
Port-street  centre.  It  is  advisable  that  the  candidates,  on  admission,  should  have 
reached  a  good  standard  of  secondary  education;  but  until  a  high  school  and 
training  college  are  established  for  domestic  science,  our  superior  schools  must  still 
continue  to  supply  the  demand.  To  carry  out  this  arrangement,  an  additional 
inexpensive  building  could  be  erected  near  the  present  site  and  equipped  with  the 
necessary  fittings.  While  the  practical  part  of  the  present  training  is  very 
satisfactory,  it  would  be  necessary  to  amplify  the  syllabus,  so  that  the  student  could 
obtain  a  broad  grasp  of  the  duties  she  would  have  to  perform  as  a  teacher. 

The  training  of  teachers  for  our  own  work  should  be  kept  at  the  Port-street 
centre,  the  general  teaching  of  the  subject  in  public  classes  could  well  be  continued 
at  the  Technical  College.  The  lady  in  charge  at  Port-street,  Miss  Rankin,  is  quite 
competent  to  introduce  courses  in  domestic  science,  and  to  continue  the  very 
satisfactory  practical  work,  and  she  should  be  placed  in  charge  of  the  cookery  school 
and  be  supplied  with  a  properly-qualified  assistant. 

When  the  time  comes  to  send  one  or  two  of  our  tried  teachers  to  foreign 
countries  to  learn  the  best  methods,  with  a  view  to  improving  our  own  system  of 
education,  our  lady  teachers  of  cookery  who  have  made  good  use  of  existing  opportu- 
nities should  be  chosen. 

The  New  Zealand  cookery  teachers  are  meeting  with  much  success  in  the 
country  parts  ana  at  a  nominal  expenditure  by  means  of  the  Primus  stove.  The 
suggestion  that  our  students  at  Hurlstone  should  get  some  rudimentary  knowledge 
ot  cooking  during  their  course  is  worth  consideration.  No  one  cares  to  load  up 
further  an  already  severe  course  which  has  to  be  accomplished  in  the  short  space  of 
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a  year,  but  the  great  iaaportancc  of  the  subject  would  almost  warrant  the  step.  It 
is  only  suggested  that  the  simplest  instruction  dealing  only  with  the  main  prin- 
ciples of  cookery  should  be  given,  and  it  is  believed  that  this  would  entail  no  great 
amount  of  study,  while  it  would  be  a  most  useful  acquisition  for  our  teachers. 
Under  an  extended  course  of  training  for  our  girl  students  domestic  science  should 
form  an  important  part  of  the  curriculum. 

When  our  teachers  are  thoroughly  trained  for  our  cooking  centres  it  will  be 
necessary  to  pay  proper  salaries.  The  cookery  teachers  at  present  in  the  Service, 
especially  those  who  have  been  engaged  in  the  work  since  its  inception,  have  not 
received  adequate  remuneration  for  their  duties.     Such  work  deserves  to  be  better 


This  provision  for  teaching  in  domestic  science  can  only  be  regarded  as 
temporary.  The  only  way  to  gain  the  greatest  success  is  by  the  establishment  of  a 
properly  organised  high  school  of  domestic  science  \vith  an  attached  training 
college.  The  immediate  pressing  need  can  be  met  by  the  enlargement  at  Fort- 
street,  and  the  introduction  of  first  principles  of  cookery  into  Hurlstone. 

Having  trained  teachers  in  the  duties,  cookery  classes  Avould  soon  follow. 

As  regards  laundry  instruction,  there  is  not  the  same  necessity  for  making  it 
as  general  as  cookery  instruction,  but  so  necessary  a  feature  of  housewifery  should 
call  for  more  attention  in  our  State  schools.  Laundry  work  is  very  creditably 
taught  in  the  Parramatta  Industrial  School  for  Girls.  In  fact,  it  is  a  subject  of 
instruction  that  is  specialised  in  that  institution.  With  respect  to  the  paraphernalia 
necessary  it  is  by  no  means  costly,  nor  would  the  services  of  special  teachers  in 
large  centres  represent  much  expenditure  of  money. 

In  the  suggested  course  of  study  on  domestic  science  suitable  for  students 
in  a  technical  high  school,  time  has  been  set  apart  for  housewifery  and  laundry 
work.  The  Board  Schools  of  London  introduced  both  these  subjects  in  1902,  broke 
down  all  prejudices,  and  made  a  great  success  of  the  teaching.  The  Commissioner 
has  described  the  work  as  he  saw  it  in  some  of  the  schools,  in  Chapter  XVIII  of  the 
Primary  Report.  He  now  learns,  through  J".  P.  Walton,  Esq.,  Chief  Inspector  of 
Schools,  West  Australia,  who  recently  passed  through  Sydney  on  a  visit  to  America 
and  Europe,  that  in  some  of  the  large  schools  of  that  State  housewifery  and  laundry 
have  been  introduced  into  the  regular  courses  of  instruction. 

A  little  housewifery  is  taught  in  our  own  schools,  as  a  reference  to  our 
Domestic  Economy  Course  will  show,  but  as  the  teaching  consists  of  "demonstration 
talks  "  mainly,  it  can  only  be  considered  a  poor  substitute  for  the  actual  work. 

It  is  desirable  to  have  these  useful  everyday  branches  of  domestic  work 
thoroughly  taught  in  our  schools.  It  is  well  that  every  girl  should  be  trained  in 
the  work  of  the  house — in  the  first  place  to  assist  in  the  management,  and  in  the 
second  place  to  receive  a  preparation  for  household  duties,  which  she  Avill  be  called 
upon  to  fulfil  either  in  the  capacity  of  an  employee  or  in  charge  of  her  OAvn  home. 

In  order  to  facilitate  the  consideration  and  introduction  of  such  subjects  of 
instruction  as  these,  conferences  of  qualified  peojile  are  necessary.  Through  the 
work  of  such  conferences  the  Department  Avould  be  placed  in  possession  of  data 
upon  which  to  base  its  action.  The  question  of  cost  would  be  most  thoroughly  gone 
into,  and  those  entrusted  with  the  work  of  reorganisation  would  have  placed  before 
them  definite  schemes  n.pon  Avhich  to  act. 
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AGRICULTURAL  EDUCATION. 

[J.  W    TUENER.] 

Probably  the  greatest  reaction  that  is  taldng  place  in  New  South  Wales  is 
that  connected  with  city  and  country  occupations.  The  eyes  of  the  public  are  being 
rapidly  opened  to  the  disastrous  consequences  of  crowding  into  cities  and  neglecting 
those  avenues  of  employment  which  lead  to  profitable  production.  Throughout 
the  years  gone  by,  a  voice  would  occasionally  be  heard  crying  in  the  wilderness, 
prophesying  dire  disaster  through  our  omission  as  a  people  to  cultivate  the  arts  of 
husbandry," but  these  solitary  notes  of  warning  fell  upon  heedless  ears. 

Speaking  generally,  there  has  been  an  utter  absence  of  method  in  the  matter 
of  industrial  development,  agricultural  and  otherwise.  The  principle  of  laissez- 
faire  has  ruled  supreme,  but  the  necessity  for  intelligent  and  discriminating  State 
interference  in  this  important  direction  is  being  realised  by  both  the  press  and  our 
political  leaders.  The  outlook  is  therefore  hopeful.  Every  department  of  the 
country's  work  calls  for  the  utmost  concentration  and  specialisation  in  place  of  the 
haphazard  ways  of  the  past. 

Droughts,  floods,  and  bush  fires  have  driven  many  people  oif  the  land, 
and  the  city  has  had  to  open  its  gates  and  shelter  these  defeated  hosts.  But 
provision  can  be  made  against  drought,  flood  Avaters  may  be  diverted,  and  the 
ravages  of  bush  fires  most  certainly  minimised.  Our  land  laws,  too,  stand  greatly  in 
need  of  liberalisation.  Under  the  present  state  of  things  the  hardships  of  a  country 
life  are  proverbial.  Let  us  hope  that,  by  thoughtful  legislation  in  well  needed 
directions,  the  way  of  the  husbandman  will  be  made  easier,  and  his  success  in  life 
quicker  and  surer. 

What  the  Commissioner  saw  in  his  recent  travels  throus-h  manv  countries 
has  opened  his  eyes  to  the  criminal  fallacy  which  has  so  long  been  a  British  delusion, 
viz.,  that  the  Government  of  a  country  should  stand  aloof  from  industrial  enterprise, 
and  permit  all  those  engaged  therein  to  work  out  their  own  ends  without  stipervision 
(which  sometimes  means  restriction),  assistance,  or  advice.  The  highest  politics  of 
a  country  are  those  connected  with  industrial  development,  and  to  secure  success  in 
this  direction  expert  departments  and  State  facilities  for  specialisation  must  be 
provided  witliout  stint. 

To  secure  the  best  results  there  should  be  a  scheme  of  co-ordination.  Eor 
instance  it  would  be  idle  to  educate  our  lads  in  agriculture  unless  we  at  the  same 
time  provide  ready  facilities  for  putting  them  on  the  land  under  suitable  conditions. 
As  an  evidence  that  the  necessity  for  co-ordination  will  not  be  overlooked,  it  is 
pleasing  to  record  that  the  disposition  of  the  leading  minds  of  the  State  at  the 
present  time  is  to  make  agricultural  education  go  hand  in  hand  with  such  a  radical 
change  in  our  land  administration  as  will  present  opportunities  to  thousands  of  our 
sons  who  have  been  shut  out  from  agricultural  life  in  the  past. 

Local  Government,  Irrigation,  Closer  Settlement,  must  all  be  brought  into 
active  operation  simultaneously  with  agricultural  education  ;  and  no  higher  deed  of 
patriotism  could  be  vouchsafed  to  any  State  than  the  successful  fulfilment  by  our 
public  men  of  a  great  national  scheme  of  husbandry. 

Nothing  interested  the  Commissioner  more  than  the  development  of 
agricultural  methods  in  the  different  countries  through  which  he  passed  With  a 
knowledge  of  our  country's  needs  gained  through  a  long  residence  in  the  West,  he 
paid,  as  far  as  time  would  permit,  very  close  attention  to  this  branch  of  his 
investigations,  and  he  feels  assured  that  the  information  he  has  collected  will  prove 
of  great  value  at  the  present  time.  In  this  summarv  a  brief  outline  is  given  of  the 
methods  m  force  in  other  lands.  ' 

In  Erance  the  teaching  of  agriculture  is  introduced  when  the  pupil  is  about 
14  years  of  age  and,  on  the  boys'  side,  is  a  decided  preparation  for  practical  farm 
lite.     In  the  gu-ls  department  the  instruction  is  in  liorticultural  subjects,  theoretical 

and 
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and  practical ;  and  the  lessons  are  given  by  regular  membei-s  of  the  staff  whose 
training  has  been  received  by  means  of  courses  of  practical  gardenin"-  taken  in  the 
training  schools.  The  teaching  is  systematic,  intelligent,  and  general,  for  the 
object  ot  those  responsible  for  public  education  in  France  in  regard  to  this  branch 
of  education  is  to  keep  the  people  on  the  land. 

Our  duty  in  New  South  Wales  is  to  afford  people  sufficient  inducement  to  go 
on  the  land.  "When  that  has  been  accomplished  we  can  learn  a  lot  from  Trance  m 
the  art  of  keeping  them  there. 

Holland  is  without  doubt  a  standing  object  lesson  in  the  matter  of  organisa- 
tion of  agricultural  teaching.  Everything  in  connection  with  the  teaching  is  very 
thorough,  and  details  are  attended  to  in  a  marvellous  manner. 

In  Holland  practical  instruction  in  agricultural  subjects  is  introduced  into 
the  schools  at  a  very  early  stage.  Every  school,  whether  urban  or  rural,  provides 
for  a  course  of  nature  study,  and,  throughout  tbe  six  years'  course,  lessons  on  plants, 
animals,  &c.,  are  of  daily  occurrence.  Attached  to  the  Practising  School  of  the 
Haarlem  Training  College  is  a  very  large  garden  for  the  use  of  pupils  and  students. 
The  time-table  of  the  school  is  given,  and  its  construction,  particularly  with  reo'ard 
to  the  number  of  lessons  daily,  Avill  no  doubt  attract  the  attention  of  our  teachers. 
The  excellence  of  the  system,  however,  is  seen  in  the  splendidly  organised  Hio-her 
Agricultural  Schools.  " 

At  the  top  of  the  list  stands  the  College  of  Wageningen,  an  agricultural 
university,  which  comprises  four  distinct  schools  : — 

A. — A  Secondary  School.  Course,  four  years  for  boys  up  to  17  years  of  ao-c. 
Einal  certificate  here  qualifies  for  the  Higher  School  of  Agriculture.  ^A 
general  education  given. 

B. — Intermediate  Agricultural  School.  Course  of  two  years  for  boys  17  years 
and  upwards.  A  class  in  this  school  with  a  one-year  course,  formiiio-  in 
reality  a  continuation  school.  A  third-year  course"^ is  given  for  the  benefit 
of  those  pupils  specialising  in  colonial  agriculture  preliminary  to  filling 
positions  in  the  Dutch  Colonies. 

C. — The  Horticultural  School^two-years'  course  for  practical  gardeners. 

D. — The  Higher  School  of  Agriculture  and  Forestry — two  sections;  one  for 
home,  the  otlier  for  Colonial  agriculture. 

Winter  Schools. 

Next  come  the  Winter  Schools  of  Agriculture  and  Horticulture,  which  are 
intended  for  the  sons  of  farmers  and  market-gardeners.  The  State  pays  all  the 
expenses  of  these  institutions,  excepting  the  buildings,  which  are  provided  by  the 
various  municipal  bodies.  The  schools  are  opened  for  the  six  winter  months,  viz., 
from  October  to  March,  and  the  course  extends  over  two  years.  Pupils  are  admitted 
at  the  age  of  16  on  the  primary  school  standard,  and  must  shew  some  practical 
knowledge  of  farming  or  gardening.  A  reference  to  the  time  table  of  the  Agricul- 
tural School  at  Groningen,  Chapter  XLVII,  will  convey  some  idea  of  the  practical 
nature  of  the  work  done  in  these  institutions. 

Society  egr  Public  Good. 

These  Societies,  generally  supported  by  private  philanthropy,  are  found  in 
many  of  the  large  Continental  cities,  but  were  particularly  noticeable  in  Paris, 
Belgium  and  Holland.  The  Dutch  Society,  it  is  asserted,  has  done  more  than  any 
Society  towards  solving  the  problem  of  dealing  with  the  unemployed.  The  main 
features  of  the  Colony  formed  under  the  auspices  of  this  Society  are  : — 

(a)  Committees  from  various  towns  in  the  Netherlands  send  unemployed  to  the 

Colony. 

(b)  Primary  Schools  exist  for  the  children. 

(c)  Continuation  Schools,  attendance  to  16  years  of  age  compulsory,  are  part  of 
the  school  system. 

(d)  Special  Schools  follow  on  for  industrial  pursuits,  civil  service  appointments, 
army,  navy. 

(e)  Intermediate  Schools  of  agriculture,  horticulture,  and  forestry  have  been 
established.  "  One 
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One  great  feature  of  the  work  carried  out  in  this  Colony  is  the  amount  of 
land  that  has  heen  reclaimed  and  brought  under  cultivation.  One  can  well  under- 
stand that  these  two  occupations  alone  would  afford  constant  employment  to  a 
considerable  number  of  people.  The  Colony  is  not  self-supporting,  but  depends 
upon  subscriptions  and  legacies. 

Por  excellence  of  kitchen-garden  products,  Belgium  stands  in  the  very  front 
rank.  The  large  tracts  of  land  given  up  to  vegetable  gardening  are  numerous 
throughout  the  country,  and  the  quality  and  variety  of  the  produce  are  of  the  very 
best.  One  of  the  finest  schools  on  the  Continent  is  the  Superior  School  of 
Agriculture  for  Girls  at  Heverle,  which  includes  an  agricultural  department  where 
the  girls  are  taught  among  other  things  the  duties  of  farm  life.  A  splendid  well- 
kept  vegetable  garden,  almost  entirely  the  work  of  the  lady  teachers  and  pupils, 
testifies  to  the  practical  worth  of  the  teaching  methods  employed. 

Belgium  has  its  lower  and  higher  agricultural  schools.  That  at  Vilvorde, 
near  Brussels,  belongs  to  the  former  type,  and  is  intended  to  train  youths  for  positions 
as  practical  men  on  the  soil.  That  at  Gembloux  is  a  university,  and  fits  its  students 
for  the  higher  positions  of  industrial  life.  It  has  a  very  comprehensive  curriculum, 
a  very  fine  equipment,  and  possibly  grounds,  which  for  soil  and  situation  are  not 
surpassed  in  any  part  of  Belgium. 

Switzerland  one  might  designate  the  home  of  cultivation.  No  arable  space  is 
wasted.  In  the  harvest-time  women  and  children  take  a  large  share  of  the  work  of 
the  vineyards  and  fields.  The  provision  for  instruction  in  agricultural  subjects  is 
good.  In  the  primary  schools  a  direction  is  given  to  the  instruction,  and  in  several 
of  the  larger  cities  excellent  agricultural  colleges  are  in  existence.  The  A  gricultural 
College  at  Lausanne  is  attended  by  youths  who  will  succeed  their  fathers  on  the  soil. 
It  is  a  practical  college  for  sons  of  farmers  and  vignerons.  A  short  course  in 
agriculture  is  given  in  the  Training  College  in  the  same  city.  The  curriculum  of  the 
Agricultural  College  is  comprehensive  and  practical.  The  attention  given  to 
viticulture  is  easily  understood,  when  it  is  considered  that  Lausanne  is  the  centre  of 
one  of  the  best  wine-producing  grape  districts  in  that  part  of  the  world. 

The  practices  of  the  Canadian  people  in  regard  to  educational  matters  are 
always  deserving  of  our  careful  consideration.  A  recent  cablegram  informs  us  that 
the  great  school  philanthropist,  Sir  William  Macdonald,  has  again  given  proof  of  his 
excellent  judgment  in  the  selection  of  a  good  cause  on  Avhich  to  bestow  his  wealth. 
The  well-organised  and  splendid  McGill  University,  Montreal,  ranks  among  the  best 
of  modern  institutions  ;  the  endowment  by  him  of  Manual  Training  Schools  in  some 
of  the  large  cities  of  the  Dominion  has  placed  Primary  Education  in  Canada,  in  this 
particular,  quite  on  a  level  Avith  the  best  schools  in  the  United  Kingdom  and- 
America ;  and  his  latest  offer,  viz  ,  to  establish  and  endow  at  a  cost  of  several 
million  dollars  an  experimental  farm  college  for  training  teachers  to  educate 
Canadian  youths  in  the  art  of  farming,  shows  him  to  be  a  citizen  not  only  possessing 
the  disposition  of  a  public  benefactor,  but  possessing  sound  judgment  regarding  the 
distribution  of  his  wealth. 

With  a  keen  recognition  of  what  immense  importance  it  is  to  the  State  to 
possess  a  prosperous  husbandry,  the  Commissioner  cannot  refrain  from  referring  to 
Goldsmith's  well-known  lines  : — 

"  But  a  bold  peasantry,  their  country's  pride, 
When  once  destroyed  can  ne^er  be  supplied." 

In  penning  these  lines  one  cannot  but  think  that  Goldsmith  must  have  keenly 
realised  Avhat  a  superstructure  the  agricultural  producer  was  to  the  State,  and  how 
dangerous  a  thing  it  was  to  the  ultimate  prosperity  of  the  country  for  this  class  of 
workers  to  become  extinguished. 

New  South  Wales  has  had  its  fair  share  of  mineral  wealth,  and  doubtless 
there  is  still  much  more  to  follow,  but  we  can  no  longer  disguise  from  ourselves  that 
our  permanent  prosperity  depends  more  on  the  husbandman  than  the  miner  The 
riotous  richness  of  Lambing  Flat  did  not  last  long,  and  the  present  prosperity  of  the 
Young  district,  due  solely  to  agriculture,  is  much  to  bo  preferred  to  the  ephemeral 
splendour  ot  the  t^olden  days  ot  Tipperary  Gullv. 

New 
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New  South  Wales. 
Primary  Work. 

The  question  now  presents  itself :  What  hearing  have  these  conditions  on  our 
own  State  ?  Is  there  anything  we  can  learn  from  these  institutions  ?  What  advance 
have  we  ourselves  made  in  the  teaching  of  so  important  a  subject  as  agriculture  ? 

Certainly  we  have  nothing  in  the  primary  schools  of  this  State  that  will  compare 
with  the  systematic  practical  courses  Avhich  are  so  general  in  Prance  and  Holland  ; 
.but  it  would  be  unfair  to  some  of  our  teachers  in  rural  and  other  districts  if  their 
individual  efforts  in  the  direction  of  agricultural  teaching  were  not  recos-nised.  In 
the  ranks  of  our  teachers  we  have  men  whose  knowledge  of  the  subject  is  quite  equal 
to  that  of  their  confreres  in  continental  countries,  and  whose  work  produces  just  as 
good  results.  The  only  difference  between  the  two  is  that  in  our  State  such  teachers 
are  very  few,  whereas  in  the  countries  named  they  are  found  in  many  schoolsi  In 
the  latter  case,  agricultural  knowledge  has  been  obtained  as  a  regular  part  of  the 
training  college  course.  To  reach  the  same  standard  of  work  a  similar  course  must 
be  introduced  into  our  training  college  system. 

Until  this  plan  is  adopted  we  can  never  hope  to  make  agricultural  teaching 
general  in  our  schools ;  but  as  a  starting  point,  it  would  be  well  to  employ  teachers 
who  have  made  a  special  study  of  the  subject  in  their  schools,  and  who  have  proved 
that  they  possess  both  theoretical  and  practical  knowledge  of  tilling  the  soil,  in 
visiting  and  instructing  teachers  in  various  parts  who  shew  some  aptitude  for  the 
work,  but  who  are  in  doubt  as  to  the  right  way  of  making  a  commencement. 
These  proved  teachers  of  agriculture  on  an  elementary  scale  are  not  doing  enough 
for  their  country  when  they  are  restricted  to  the  immediate  neighbourhood  of  their 
schools.  Their  value  in  any  community  is  great,  but  they  are  only  benefiting  the 
few.  They  should  be  out  among  the  many,  disseminating  the  knowledge  they  have 
gained  by  long  experience. 

To  this  State  of  New  South  Wales  the  teaching  of  agriculture,  among  our 
primary  industries,  means  much,  and  it  is  of  vital  importance  that  we  should  adopt 
the  very  best  methods  for  developing  the  subject.  It  is  generally  acknowledged 
that  something  should  be  done  to  prevent  the  congestion  in  large  cities.  The  City 
of  Sydney,  including  the  metropolitan  area,  has  one-third  of  the  entire  population 
of  New  South  Wales.  Agricultural  teaching,  agricultural  knowledge,  disseminated 
in  our  public  and  secondary  schools,  will  do  much  towards  inducing  settlement  in 
the  country. 

The  following  scheme  of  instruction  in  agriculture  in  public  schools  is  put 
forward  as  likely  to  be  productive  of  some  good  :— 

Agricultural  Education  in  Fublic  Schools  :  A  Suggested  Scheme — 

Travelling  Teacher. 

;  Objects. 

^1)  The  objects  of  the  scheme  are  to  diffuse  a  more  comprehensive  idea  of  the 
natural  forces  in  agricultural  production. 

(2)  To  instil  progressive  and  intelligent  ideas  respecting  agriculture,  horticulture, 

viticulture  and  apiculture. 

(3)  To  illustrate  the  growth  of  insect  pests,  noxious  weeds  and  vermin,  demon- 

strating their  ravages  and  illustrating  their  enemies  and  preventatives. 
,(4)  To  make  suggestions  for  the  treatment  of  soils,  and  hence  the  improvement  of 

crops. 
,(5)  To  give  instruction  in  the  diseases  and  sicknesses  of  animals,  likewise  their 

alleviations. 

(6)  To  encourage  the  management  of  bees  for  private  and  commercial  purposeSj, 

showing  the  great  loss  allowed  under  apiculture. 

(7)  To  encourage  the  formation  and  cultivation  oF  home  and  school  garden;,  demon- 

strating that  the  growing  of  symmetrical  vegetables  and  flowers  takes  no 
further  energy  than  the  growing  of  distorted  specimens,  but  adds  to  their 
eommercial  value.  (1) 
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Duties. 

(1)  To  visit  outlying  localities,  giving  a  series  of  illustrative  lectures  on  the  most 

important  pastoral,  agricultural,  horticultural,  apicultural,  and  viticultural 
subjects. 

(2)  To  give  evening  lectures  in  the  Public  Schools,  illustrated  with  views,  making 

the  lectures  of  the  most  simple  character. 

(3)  To  make  collection  of  such  botanical  specimens,  animals,  insects,  and  pests  as 

may  be  of  benefit  to  the  Technological  Museum, 

(4)  To  report  localities  where  insects  and  other  pests  are  allowed  to  continue  their 

ravages. 

(5)  To  suggest  and  formulate,  where  practicable,  school  gardens  in  conjunction  with 

the  teachers. 

Plant. 

Horse,  conveyance,  and  food. 

A  good  portable  magic-lantern,  sheet,  string,  and  hammer. 

Six  hand  magnifying  glasses. 

Two  microscopes. 

Two  botanical  specimen  holders. 

Entomological  I'equisites. 

Gun  and  ammunition. 

Paper  for  botanical  specimens. 

Tent  for  camping  out  when  required. 

Cost. 

Apparatus          £150     0     0 

Travelling  expenses  per  diem  ...         ...          ...  0100 

Conveyance  and  horse  ...          ...         ...          ...  60     0     0 

Salary     300     0     0 


Agriculture :    Secondary  Education. 

Hawkesbury  College. 

Our  State  is  to  be  congratulated  on  the  position  it  has  taken  in  the  matter  of 
secondary  agricultural  education,  and  our  Hawkesbury  College  is  an  institution  of 
which  we  have  good  reason  to  feel  proud.  It  is  widely  known  for  the  thoroughness 
of  its  teaching,  for  the  breadth  of  its  curriculum,  and  for  the  practical  results  of  its 
work.  The  fact  that  its  accommodation  is  fully  taxed  is  sufficient  indication  of  its 
popularity.  It  well  maintains  its  high  aims  in  preparing  its  students  for  the 
management  of  farms,  dairies,  orchards,  or  vineyards. 

The  Commissioner  has  visited  the  College  on  several  occasions,  and  has  been 
closely  interested  in  the  various  sections  of  its  work.  He  has  been  much  impressed 
with  the  splendid  organisation  that  obtains,  and  the  high-class  discipline  that 
prevails  throughout  the  establishment.  Having  been  for  many  years  head-master 
of  a  school  attended  by  some  hundreds  of  boys  between  the  ages  of  15  and  18,  he 
is  in  a  position  to  understand  and  appreciate  the  excellent  tone  that  exists  under  the 
able  direction  of  the  Principal,  Mr.  H.  W.  Potts. 

Hard  work  and  long  hours  is  the  motto  of  the  College,  and  no  youth  passing 
through  its  courses,  whether  practical  or  theoretical,  is  allowed  to  get  any  other 
idea.  It  is  proper  that  this  view  should  be  impressed  at  the  outset,' for  the  life  of 
the  successful  farmer  is  one  of  hard,  patient  toil.  It  must  not  be  understood  that 
Avork  is  excessive,  but  the  industrious  life  is  a  striking  feature  in  the  institution.  It 
is  often  urged  agamst  our  Australian  boys  that  they  are  not  too  industrious.  The 
Commissioner  unhesitatingly  states  that  the  lads  of  the  Hawkesbury  Agricultural 
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College  work  just  as  industriously  as  tlie  lads  he  saw  in  tlie  fields  of  Vilvordc, 
Gembloux,  or  any  otlior  of  the  great  gardens  of  Europe.  Needful  time  is  given  for 
recreation,  and  cricket  and  football  are  well  played,  hut  always  subordinated  to  the 
work  of  life. 

Candidates  for  admission  arc  subjected  to  a  medical  examination,  and  their 
physique  and  general  fitness  for  the  particular  work  of  the  College  are  inquired  into. 
The  result  is  that  after  a  few  months'  experience  of  the  healthy  situation,  the  regular 
life,  the  plain  l)ut  substantial  food,  a  marked  improvement  physically  ensues.  The 
lads  of  the  Hawkesbury  College  are  a  robust,  \vcll-built  set  of  young'  fellows.  Tlie 
moral  and  social  life  of  the  students  is  carefully  studied.  A  large  library  and  a  well- 
furnished  reading-room  form  part  of  the  equipment.  One  of  the  College  rules 
directs  that  all  students  must  attend  Divine  service  once  each  Sunday. 

A  post-graduate  course  is  offered  in  the  following  sections — dairy,  poultry, 
orchard,  piggery,  experimental  plots,  special  farm  course — to  afford  students  the 
opportunity  of  gaining  a  more  intimate  practical  training  in  whatever  direction 
they  care  to  specialise. 

The  institution  is  an  object-lesson  in  what  can  be  done  with  the  poorest  of 
soils  by  the  US3  of  up-to-date,  intelligent  methods.  It  is  Avithout  doubt  the  most 
popular,  and  deservedly  so,  of  our  secondary  public  institutions.  Parents  in  New 
South  Wales  should  know  that  the  entire  fees  for  resident  students  are  under  £30  per 
annum,  payable  half-yearly,  and  for  non-resident  students  £2  2s.  per  annum.  It  is 
a  question  for  the  consideration  of  the  Government  whether  it  is  not  advisable  to 
proceed  with  the  extra  accommodation  sanctioned  some  time  back.  Such  a  well- 
organised  institution  should  be  capable  of  greater  possibilities,  and  it  does  not  sound 
well  Avhen  pupils  are  kept  waiting  for  admission.  With  the  increased  enrolment  of 
students  an  increased  staff  w^ould  necessarily  follow.  Indeed,  a  larger  staff  is  already 
required. 

Other  State  Agricultural  Institutions. 

Our  Department  of  Agriculture  has  certainly  been  very  much  alive  to  the 
needs  of  the  farming  population  of  this  State.  In  addition  to  the  excellent 
Hawkesbury  College,  Experimental  farms  have  been  established  in  the  south-west, 
the  western  table-land,  and  in  the  North  and  South  Coast  districts.  None  of  these 
carry  on  the  same  extensive  courses  found  at  Hawkesbury,  but  specialise  principally 
according  to  geographical  and  climatic  conditions. 


Wagga. 


At  Wagga,  for  instance,  on  the  south-west  slope  from  the  table-lands,  the 
production,  drying,  and  canning  of  fruits,  olive-curing,  and  the  making  of  olive-oil, 
form  the  principal  industry,  and  the  articles  preserved  bring  high  prices  in  the 
markets.  There  were  other  fine  features  of  work  in  this  splendid  farm,  the  details 
of  which  may  be  found  in  Chapter  XLIX  of  the  Pteport. 

Bathurst. 

If  we  were  asked  to  state  what  are  the  best  features  of  the  Bathurst  Experi- 
mental Parm,  the  answer  would  be— its  splendid  Avheat  plots,  its  apple  orchards, 
and  its  market  garden,  worked  on  the  principle  of  irrigation.  The  Avheat  yield  this 
year,  on  this  farm,  was  high,  and  among  the  very  best  in  the  district.  In  this  vvay 
it  proved  itself  a  veritable  object-lesson.  The  apples  grown  in  the  Bathurst  district, 
on  this  farm  and  others,  conamand  the  highest  prices  in  the  Sydney  market.  The 
institution  is  a  most  valuable  one,  and  is  patronised  largely  by  sons  of  western  land 
proprietors.  All  the  vacancies  are  filled  both  here  and  in  Wagga,  and  candidates 
are  always  waiting  admission. 

Wollongbar. 

WoUongbar  was  established  to  meet  the  requirements  of  the  dairy-farmers  of 
the  North  Coast  district,  spoken  of  by  all  who  have  seen  it  as  our  greatest 
agricultural  asset.     It  does  not  appear  that  this  splendid  school  as  yet  is  gettmg 
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Berry. 

This  school,  situated  in  our  South  Coast,  is  established  to  give  instruction 
chiefly  in  cattle-breeding  and  dairy-farming.  It  has  not,  to  date,  proved  the 
success  that  was  hoped.  The  fact  that  students  who  have  completed  the  full  course 
satisfactorily,  at  the  Hawkesbury  College,  may  obtain  admission  into  these  experi- 
mental schools,  for  a  period  of  six  or  twelve  months,  free  of  charge,  to  specialise  in 
the  courses  they  offer,  gives  hope  that,  before  long,  they  will  be  fully  used  by  a  good 
class  of  young  men. 

The  Itinerant  Agricultural  Teacher. 

The  value  of  the  itinerant  teacher  of  agriculture  has  often  been  discussed. 
The  Mvork  done  by  Mr.  M.  A.  O'Callaghan,  the  dairy  expert,  is  well  known,  and,  in 
like  manner,  Mr.'W.  J.  Allen,  the  fruit  expert,  has  done  much  for  the  orchardist. 
The  need  for  a  travelling  teacher,  understanding  what  is  necessary  of  agriculture  to  be 
taught  in  the  State  schools,  has  already  been  dwelt  on.  Some  agriculturists  consider 
that  it  would  be  a  good  plan  to  send  tiie  travelling  expert  to  the  farmers  in  scattered 
districts,  much  in  the  same  manner  that  the  dairy  and  the  fruit  experts  visit  certain 
districts.  The  work  of  such  experts  would  be  to  deal  with  the  chief  product  of 
any  particular  district,  and  impart  the  latest  and  best  information  on  the  treatment 
of  that  product.  Our  system  of  agricultural  instruction  is  good,  but  it  can 
be  better. 

Regarding  this  question  of  employing  experts  and  others  to  visit  the  farmers  in 
their  own  centres,  and  by  means  of  conventions  to  disseminate  scientific  and  practical 
knowledge  of  agriculture,  the  Commissioner  is  indebted  to  the  Hon.  J.  S.  Larke, 
Commissioner  for  Canada,  for  some  information  on  the  subject.  Canada  and  the 
States  have  long  ago  adopted  the  system  of  bringing  the  school  to  the  child  in  the 
scattered  districts,  and  we  are  gradually  adopting  the  same  ideas.  Canada  now  sends 
the  teacher  to  the  farmer,  although  the  teacher  is  not  an  expert  in  the  ordinary  sense 
of  the  word,  but  a  successful  practical  farrder  ^ho  has  already  gained  the  experience 
so  necessai'y  on  the  part  of  those  who  have  to  teach  others. 
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XXXIV. 

COMMERCIAL  EDUCATION. 

[J.  W.  TURNER.] 

Probably  no  subject  in  the  sdieme  of  public  instruction  is  receiving  more 
attention  to-clay  than  Commercial  Education.  In  communities  throbbing  with  the 
operations  of  commerce  in  its  manifold  forms  there  is,  of  course,  much  instruction 
of  a  practical  nature  always  proceeding  in  connection  with  the  conduct  of  ordinary 
business.  Without  doubt,  there  are  many  who  graduate  in  this  practical  school, 
who  become  most  potential  factors  in  our  commercial  life,  but  it  is  not  desirable  to 
leave  this  important  educational  development  too  much  to  chance  or  circumstance. 
It,  therefore,  behoves  us  as  a  community  desiring  the  best  form  of  education,  and 
all  the  good  that  accrues  therefrom,  not  only  to  impart  a  general  education  to  our 
children  that  will  fit  them  for  the  commercial  arena,  but  to  specialise  in  such  a  way 
as  will  lead  to  the  best  possible  results.  There  is  rather  a  tendency  in  some  quarters 
to  assume  that  commercial  education  is  a  stereotyped  quantity  comprising  instruction 
in  the  recognised  elements  of  office  routine ;  but  probably  no  subject  is  more  complex, 
for  each  class  of  business  stands  by  itself  and  requires  an  intimate  knowledge  of  the 
conditions  of  the  particular  trade  concerned.  It  is,  therefore,  necessary,  in  intro- 
ducing this  comparatively  new  element  into  our  scheme  of  public  instruction  to 
avoid  undue  specialisation,  and,  to  quote  the  words  of  Mr.  Sadler,  to  "  work  in  very 
closely  to  the  actual  needs  of  business  houses."  This  can  only  be  done  by  the  whole- 
souled  co-operation  of  the  business  community. 

The  friendly  relationship  and  co-operation  existing  between  the  teaching 
bodies  and  the  members  of  business  communities  as  represented  by  the  Chambers 
of  Commerce  have  contributed  much  to  the  success  of  commercial  teaching  in  all 
countries.  The  impetus  given  to  the  teaching  of  the  subject  by  the  London 
Chamber  of  Commerce  is  widely  acknowledged,  and  the  splendid  achievements  in 
management  of  such  schools  as  the  Commercial  High  School,  Leipzig,  and  the 
School  of  Commerce,  Neuchatel,  are  due,  to  some  extent,  to  the  influence  and 
support  of  the  Chambers  of  Commerce  in  those  cities. 

The  Sydney  Chamber  of  Commerce  has,  so  far  as  it  has  been  possible  for 
such  a  body  working  as  a  voluntary  institution,  done  much  in  the  direction  of  this 
necessary  co-operation.  The  perusal  of  the  Commissioner's  report,  however,  will 
show  how  much  more  can  be  done  in  this  way.  For  instance,  in  Continuation 
Schools,  it  would  be  necessary  to  ask  for  what  would  probably  be  regarded  as 
considerable  concessions  from  the  employing  faculty.  And  this  suggests  one 
feature  connected  with  our  present  system  of  night  schools  that  calls  for  special 
comment.  A  boy  obliged  to  work  throughout  the  day,  in  a  climate  like  the 
Australian  one,  wants  as  much  open  air  as  possible.  When  children  are  exempted 
from  attendance  at  day  school  in  order  to  go  to  work  and  assist  in  maintaining 
the  family,  it  comes  very  hard  upon  them,  after  working,  say,  from  8  a.m. 
to  6  p.m.,  to  have  to  attend  a  night  school  and  put  in  a  few  hours  of  instruction 
there.  As  a  rule  children  so  placed  bring  but  jaded  minds  to  their  classes, 
and  it  is  doubtful  whether  any  such  system  of  instruction  carries  with  it 
beneficial  results.  Night  classes  Avill,  however,  always  be  necessary,  particularly 
in  technical  matters,  but  as  far  as  possible  crowding  too  much  into  the  life  of  a 
child  working  for  its  living  should  be  avoided. 

In  Germany,  as  is  well  known,  it  is  incumbent  on  the  employer  to  let  the 
young  employee  off  for  a  certain  time  during  the  day  in  order  to  receive  the 
necessary  instruction  in  a  continuation  school.  The  principle  _  is  a  good  one,  and 
calls  for  patriotic  co-operation  on  the  part  of  the  employer.  _  It  is  said  that  there  is 
no  sentiment  in  business.  The  Commissioner  thinks  there  is  room  for  a  great  deal, 
and  unless  this  quantity  be  forthcoming,  the  best  results  will  not  accrue  either  to 
the  nation  or  to  business  people  individually.  It 
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It  must  not  Tbc  left  to  a  few  lug'h-minclcd  employers  to  follow  these  beneficial' 
com-ses  of  action,  because  to  do  so  would  lay  them  open  to  unfair  competition  at  the 
hands  of  those  who  would  pursue  entirely  selfish  methods.     The  movement  must  be 
a  general  one. 

Uniformity  of  practice  renders  mauy  things  possible  that  would  not  otherwise 
be  so.  What  the  Commissioner  is  desirous  of  avoiding  is  the  introduction  of  a  lot  of 
expensive  commercial  edacational  institutions  that  Avould  represent  a  superfluity 
to  our  community  of  to-day.  He  proposes,  in  his  report,  while  recommending  a 
complete  scheme  ending  with  the  ideal,  to  formulate  such  practical  recommenda- 
tions as  will  lead  to  almost  immediate  alterations  in  our  methods  in  regard  to  this 
all-important  subject.  Even  in  Germany  to-day,  studded  as  it  is  wath  specialisations, 
there  is  already  noticeable  a  slight  reaction  towards  practical  experience  as  against 
organised  method.  This  fact  is  not  in  any  waj  gathered  from  educational  works, 
but  from  coming  into  contact  witli  brisk,  cosmopolitan  Germans  from  day  to 
day — men  who  have  gone  through  the  whole  g.imut  of  these  much  lauded  educational 
courses,  but  who  are  still  dubious  as  to  the  exact  amount  of  practical  benefit  they 
derived  from  tliem.  However,  the  Commissioner  ascril^es  mucii  of  this  testimony  to 
that  sense  of  individuality  which  is  reluctant  to  admit  that  it  owes  too  much  to 
anything  in  the  shape  of  a  preparatory  course.  As  regards  the  routine  section  of 
commercial  education,  this  is  Avliat  our  New  Soutli  ^A'ales  schools  give  pupils  an 
inkling  of  to-day,  and  tbough  it  may  be  viewed  as  tbe  simplest  form  of  commercial 
education,  very  few  schools  tbat  attempt  these  allegedly  simple  undertakings  succeed 
in  turnir  g  out  lads  who  are  of  any  practical  use  upon  entering  an  office.  The  reason 
for  this  is  obvious,  viz.,  that  the  instruction  is  meelianical  generally,  and  given  by 
a  teacher  who  knows  little  or  nothing  about  business  methods.  It  is  against 
this  class  of  instruction  that  practical  men  inveigh  and  urge  the  superiority  of 
ofl&ce  training. 

In  our  city  there  is  little  provision  for  systematic  courses  of  instruction  in  com- 
ixiercial  subjects  Some  instruction  is  given  in  booli-keeping  and  in  the  mechanical 
branches,  and  in  a  few  of  the  lari^e  Superior  Public  Schools,  a  course,  including  a 
modern  language,  commercial  arithmetic,  commercial  geography,  mathematics,  book- 
keeping, shorthand,  and  typewriting,  has  been  instituted ;  but,  as  already  pointed  out, 
with  restricted  opportunities  for  carrying  on  the  teaching.  There  is  no  public  school 
in  our  city  with  a  programme  of  commercial  work  that  will  compare  with  what  is 
done  in  the  same  subject  in  the  Higher  Grade  Scliools  of  Edinburgh,  the  Realschulen 
of  Germany,  the  Upper  Primary  Schools  of  I'rance ;  and  there  is  uo  provision  in 
any  State  institution  for  giving  a  tniiuing  in  commerce  like  that  which  exists  in  the 
Commercial  Public  School,  San  Erancisco,  or  the  modern  High  Schools  of  America. 
Several  of  our  public  school  teachers  are  fully  alive  to  (he  necessity  for  preparing 
their  boys  for  a  business  career,  but  progress  can  only  be  moderate  until  better 
organisation  is  provided. 

In  regard  to  the  Commissioner's  reference  to  the  Sydney  Chamber  of 
Commerce,  it  is  only  right  to  add  that  that  body  has  nrerited  the  good  opinion  of 
the  public  by  inaugurating  a  system  of  examinations  and  issuing  junior  commercial 
certificates,  which  has  done  ranch  tovrarJs  influencing  public  and  private  school 
teachers  in  specialising  in  the  direction  of  a  commercialtrainiug.  The  Chamber  has 
for  some  years  invited  youths  of  from  lli  to  17  y(>ars  of  age  to  present  themselves  for 
examination  with  the  view  of  quali Tying  for  junior  certificates.  Pupils  from  ah 
classes  of  pubhc  and  private  schools  present  themselves  from  time  to  time,  and, 
generally  speaking,  tlie  candidates  from  the  public  schools  are  very  much  more 
successful  than  any  others.  The  standard  for  a  pass  is  fair]  v  high  for  tlie  boys  of 
the  ages  specified,  and  before  a  candidate  can  succeed,  he  must  be  verv  well  grounded 
in  the  obligatory  subjects^writing,  reading,  aritliraetie,  commercial  '-eoua-aphv,  and 
commercial  history.  The  Chamber  points  out  that  in  conducting  these  examina- 
tions the  desire  has  been  to  obviate  anything  in  the  nature  of  cramming,  and  it 
considers  that  the  careful  training  of  lads  in  the  selected  siibjecTs  will  result  in  their 
better  equipment  for  service  as  begini'.ei-s  in  commercial  houses,  and  render  them 
better  able  to  quickly  adapt  themselves  to  business. 

In  the  matter  of  preparation  and  cxaminaiion  of  schoolboys  for  the  beginning 
of  a  commercial  life,  the  Sydney  Ciiainber  of  Commerce  has  come  into  close  touch 
with  our  public  sciiools,  l)ut  a  duty  devolves  upon  business  firms  to  place  a  greater 
recognition   on   the   junior   commercial   certificate    issued   by   their   Chamber,   to 
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see  that  the  lads  receive  a  proper  hitsiiuss  training,  and  to  improve  their 
emoluments.  In  view  of  its  great  interest  in  the  subject,  the  Sydney  Chamber 
of  Commerce  might  Avell  be  asked  to  extend  its  support  to  a  scheme  for  the 
higher  commercial  training. 

There  are  a  fcAv  aspects  of  the  question  to  which  the  Commissioner  would 
like  to  call  special  attention.  Personally,  he  is  delighted  ■\^■ith  the  common  sense 
displayed  by  Mv.  M.  E.  Sadler,  in  dealing  with  this  great  subject.  It  is  refreshing 
indeed  to  encounter  a  mind  Avhich  is  capable  of  pointing  out  the  practical  difficulties 
of  the  situation  to  the  extent  that  Mr.  Sadler  has  done.  He  throws  vivid  sidelights 
on  German  and  American  practice  which  aue  of  incalculable  benefit  to  those 
searching  for  instruction  on  the  point.  Because  a  thing  is  a  success  in  Germany, 
and  suits  America,  we  are  not  to  conclude  that  it  can  be  grafted  on  to  our  own 
system  of  public  education  Avithout  adaptation  of  any  sort.  We  should  all  be 
particularly  grateful  to  the  man  wdio  makes  such  a  careful  analysis  of  the  subject 
as  Mr.  Sadler  has  done.  The  ethics  of  commercial  education  are  admirably  treated 
by  him,  but  much  of  Avhat  he  urges  depends  upon  certain  conditions  Avhicli  may 
or  may  not  exist.  Eor  instance,  he  lays  great  stress  on  parental  influence  and 
discrimination  in  the  Avay  of  selecting  a  commercial  occupation  for  a  child.  Noav 
the  Commissioner  Avould  like  to  see  more  of  these  qualities  in  operation  in  this 
country,  for  not  only  Avould  a  teacher's  load  be  lightened  thereby,  but  the  State 
would  benefit  immeasurably.     ]Mr.  Sadler  says  : — 

"  If  a  father,  anxious  to  give  his  soo  the  best  possible  training  for  life,  were  to  take  counsel  with 
a  number  of  those  who  represent  the  best  tradition  in  English  education,  I  suspect  that  the  outcome  of 
their  collective  advice  might  be  put  shortly  in  some  such  form  as  the  following  : — 

'  Pirst,  decide  as  exactly  as  you  can  what  you  want  to  produce  by  your  son's  education;  what 
kind  of  man  you  want  your  son  to  grow  into  ;  what  principles  you  want  him  to  live  by  ;  what  kind  of 
'success'  you  would  like  him  to  attain  to  ;  remembering  all  the  time  what  limitations  are  imposed  on 
your  choice  by  the  boy's  own  phvsique,  character,  and  intelligence,  by  your  own  means  and  social  position, 
by  the  range  of  your  own  connections  with  the  budness  world,  and  by  the  general  economic  conditions  of 
our  time.'  " 

A  good  many  of  the  parents  with  Avhoni  we  have  to  deal  to-day  in  New 
South  Wales,  are  not  exactly  competent  to  settle  these  all-important  questions  for 
their  children.  Many  others  do  not  take  the  trouble  but  leave  everything  to  the 
teacher,  or — alas  that  it  should  be  so — to  the  predilection  of  the  child  itself. 
The  Commissioner  speaks  from  long  experience.  Parental  insufficiency  in  this  respect 
of  course  W' e  cannot  help,  but  parental  supineness  is  a  bad  feature  in  our  community, 
and  do  what  Ave  Avill  in  our  schools  the  highest  results  can  never  be  hoped  for  until 
parents  become  both  able  and  Avilling  to  undertake  these  great  duties  of  discrimina- 
tion and  responsibility. 

Mr.  Sadler  lays  his  finger  on  another  great  truth  when  he  delivers  himself 
thus  : — "  This  difficulty  cannot  be  overcome  by  the  simple  expedient  of  sending  boys 
to  be  educated,  from'  infancy,  in  another  country.  Education  is  an  essentially 
national  thing  (though,  of  course,  there  are  many  elements  in  it  Avhich  are  common 
to  all  nations),  and  Avithout  the  risk  of  injury  to  much  that  is  most  valuable  in 
character,  an  Englishman  cannot  prepare  his  son  for  English  life  and  English 
business  by  educating  him  wholly  abroad." 

This  the  Commissioner  has  taken  as  a  keynote  in  all  his  investigations,  and  in 
commercial  education  more  than  in  any  other  phase  is  adaptation  necessary. 
Hugged  men  of  the  world  have  said,  "Teach  a  boy  to  l)uy  and  sell,  and  he'll  make  a 
living  in  any  country."  ^Yell,  probably  he  Avould,  but  the  various  processes  of 
buying  and  selling— that  is,  trading  in  its  full  sense — are  so  differentiated  that 
knowledge  acquired  in  one  country  will  not  suffice  in  another. 

This  is  one  of  the  considerations  that  go  to  prove  Avhat  a  very  big  subject 
commercial  education  is.     To  quote  Mr.  Sadler  :  — 

"Eemember  that  what  you  want  is  not  knowledge  alone,  or  energy  alone,  or  good  manners  alone, 
or  sharpness  alone,  or  a  strong  sense  of  duty  alone,  or  good  physical  condition  alone,  or  firmness  of 
purpose  alone,  but  a  due  admixture  of  each  and  all  of  these  ;  and  remember  too  that  these  things  cannot 
be  learnt  out  of  books  alone,  nor  in  the  shelter  of  home  life  alone,  nor  from  a  schoolmaster's  lips  alone, 
nor  from  the  companionship  of  other  boys  alone,  but  that  in  any  course  of  education  worthy  of  the  name 
a  number  of  different  factors  must  co-operate— home  and  school,  body,  mind,  and  spirit,  master  and  boys,^ 
books  and  life,  words  and  things,  doing  and  thinking,  lessons  and  games,  discipline  and  interest,  theory 
and  practice,  imagination  and  realism,  example  and  precept,  old  and  new,  tradition  and  experiment, 
reverence  for  the  past,  apd  9,  bold  feadiuess  to  reshape" the  future.     All  good  edueaticu  ia  a  combination 
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of  antitheses.  The  great  teacher  is  an  artist  who  makes  an  harmonious  whole  out  of  elements  which,  as 
they  lie  before  us  separated  by  analysis,  look  almost  incompatible  and  discordant.  Yet  all  the  elements 
are  necessary,  though  in  differing  measure,  to  the  completed  whole.  In  nothing  is  it  more  mischievous 
than  in  education  to  fall  into  the  falsehood  of  extremes." 

"  What  we  want  is  high  intellectual  attainment,  plus  strong  physique,  plus  vigour  of  moral 
character,  plus  the  trained  intelligence  which  is  able  (according  to  swiftly-discerned  need)  either  to  act 
on  its  own  initiative  or  to  subordinate  itself  wholly  to  the  collective  welfare.  We  do  not  want  commercial 
schools  which  will  turn  out  tame  experts  whom  employers  can  keep  m  cupboards  on  small  salaries.  We 
want  young  men  of  sturdy  moral  character  ;  vigorous  in  body  ;  capable  of  forming  independent  judg- 
ments ;  trained  to  observe  accurately,  to  report  exactly,  to  reason  correctly,  and  yet  to  be  capable  of 
using  with  skill  and  good  sense  what  I  may  call  '  imagination  in  the  service  of  business.  Also— and  this 
is  at  least  equally  important— we  want  progressive  employer.^  who  can  appreciate  the  right  kind  of  young 
man  when  they  see  him,  who  value  a  good  preliminary  education,  and  who  make  a  point  of  giving 
promising  employees  the  right  kind  of  training  inside  the  business,  i.e.  who  won  t  let  a  young  man  of 
talent  rust  away  in  a  siding,  but  will  really  take  trouble  to  bring  him  out  and  give  him  a  chance  of  getting 
wide  experience  and  of  bearing  responsibiUfy.  The  most  valuable  kind  of  commercial  education  is  that 
which  a  man  gets  (and  can  only  get)  in  an  actual  busioess  house.  A  man  has  to  learn  a  good  deal  of 
business,  as  a  soldier  has  to  learn  a  good  deal  of  soldiering,  under  fire,  and  what  m  business  corresponds 
to  being  under  fire  in  the  field  is  feeling  vourself  exposed  to  the  real  risks,  and  to  the  unexpected  and 
unprepared  emergencies  of  real  trading.  You  can't  artificially  reproduce  in  a  commercial  school  the 
conditions  of  real  business.  It  is  like  imagining  yourself  to  have  the  toothache— quite  a  different  thing 
from  the  reality.  But  just  as  a  soldier  needs  some  professional  training  before  he  goes  out  on  service,  so 
the  future  man  of  business  needs  some  professional  training  before  he  enters  pratical  business  life.  And 
for  the  soldier  and  the  business  man  alike,  professional  and  specialised  studies  must  be  postponed  until 
the  learner  has  acquired  a  sound  basis  of  general  education.  Prematura  specialisation  is  disastrous.  It 
causes  atrophy  in  the  very  powers  which  it  is  intended  to  cultivate." 

This  is  straight  talk  from  a  niaa  who  not  only  knows  what  he  is  talking 
about,  but  what  most  other  people,  of  any  status,  have  to  say  on  the  same  subject. 
It  will  appeal  to  all  as  good  common  sense. 

Sir  Thomas  Sutherland,  the  great  maritime  director,  speaks  somewhat  in  the 
same  vein.     He  says,  and  really  as  a  truth  it  is  complete : — 

"  On  the  whole,  I  have  some  doubt  whether  the  outcry  for  specialised  education  towards  a 
commercial  career  is  necessary. 

"Of  course,  if  a  young  man  knows  that  his  career  will  lie  in  a  certain  direction,  the  sooner  he 
applies  himself  to  the  special  studies  relating  to  it  the  better  it  must  be  for  himself.  But  if  no  special 
career  should  be  defined,  and  a  lad  has  to  take  his  chance  of  an  opening  wherever  he  may  find  one,  then,  I 
believe,  he  is  quite  as  likely  to  hit  the  bull's  eye  by  the  help  of  a  good  sound  general  education  as  by  any 
other  means. 

"  For  myself,  I  was  brouaht  up  on  the  classics,  which  I  am  sorry  to  say  I  speedily  forgot,  but  the 
habit  of  thought  and  perseverance  whicli  I  learned  at  school  must  have  remained. 

"  What  we  may  learn  from  the  Germans,  of  whom  we  are  always  talking  nowadays,  is  the  art  of 
taking  pains  in  the  minutest  things. 

"A  first-rate  man  of  business  is  formed  of  various  parts  which  arc  not  the  result  of  any  peculiar 
system  of  education,  but  are  due  to  energy  of  characi;er  and  clearness  of  head,  which  must  be,  more  or 
less,  innate,  but  are  qualities  which  may  be  improved  by  practice  and  steady  effort." 

In  the  Commissioner's  report  will  be  found  other  evidence  from  sources  of  a 
reliable  character,  and  he  has  called  attention  to  them  because  he  sees  the  urgent 
necessity  for  avoiding  anything  in  the  shape  of  fads  in  his  recommendations.  As 
best  he  could  in  the  years  gone  by,  he  has  turned  out  thousands  of  boys  from  Fort- 
street  School  into  commercial  life,  but  he  has  no  hesitation  in  saying,  compared 
with  other  standards,  those  under  which  he  has  worked  for  so  long  have  been  crude 
instruments  indeed.  This  is  not  his  fault,  nor  that  of  his  staff  or  the  Department. 
The  recent  conferences  have  completely  extinguished  that  class  of  criticism  which 
attempted  to  condemn  men,  whose  scope  of  active  and  working  influence  was 
restricted  by  circumstances  over  which  they  had  no  control. 
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XXXV. 

RECOMMENDATIONS. 

[j.  w.  turner.] 

Industrial  Educa-Tion. 

Having  become  familiarised  with  so  muck  that  makes  for  success  in  the 
industrial  life  of  the  people  of  the  United  Kingdom,  the  Continent,  and  America,  it 
now  remains  for  the  Commissioner  to  outline  what,  in  his  judgment,  is  best  for 
adaptation  in  our  own  State. 

The  Commissioner  emphasises  the  necessity  for  following  up  the  recom- 
mendations referring  to  kindergarten  and  manual  training  in  Chapter  XVII  of  the 
Summarised  Primary  Report,  and  in  Chapter  XVIII  of  the  General  Report  on 
Primary  Education,  and  also  the  resolutions  appearing  in  pages  14-0,  141  of  the 
Report  of  Proceedings  adopted  at  the  Easter  Conference,  1901.  The  recommenda- 
tions to  which  he  particularly  refers  are  numbered  1  to  5,  and  are  as  follow : — 

1.  That  a  Kindergarten  Training  College  should  be  established. 

2.  That  as  soon  as  there  are  sufficient  trained  teachers  of   kindergarten  the 

subject  should  be  taught  in  all  infant  schools,  and  schools  with  a  first 
class  in  which  female  assistants  are  employed. 

3.  That  until  the  Kindergarten  Training  College  is  established,  students  in 

Hurlstone  Training  School  should  be  regularly  instructed  in  the  subject, 
theory  and  practice. 

4.  That  manual  training  should  be  introduced  into  the  lower  and  middle  classes 

of  the  primary  school  to  form  a  link  between  the  kindergarten  occupations 
and  the  manual  work  of  the  superior  schools. 

That  the  instruction  given  in  manual  training  in  the  higher  classes 
should  be  on  a  more  liberal  scale,  and  in  accordance  with  the  standards 
fully  set  forth  in  Chapter  XVIII. 

That  all  material,  tools,  &c.,  necessary  for  the  manual  training 
workshops  should  be  provided  free  of  cost  to  the  pupils. 

5.  That  a  superintendent  of  drawing  should  be  appointed  to  reorganise  the 

whole  method  of  teaching  drawing  in  the  public  schools  of  the  State,  and 
that  the  greatest  care  should  be  exercised  to  see  that  a  suitable  man  is 
obtained  from  the  accredited  art  centres  of  London.  The  information 
submitted  by  the  Commissioner  on  the  teaching  of  drawing  (see  Chapter 
XX)  will  shew  what  is  being  done  in  London,  and  it  means  everything  to 
the  proper  reconstruction  of  the  teaching  of  this  subject  in  our  schools 
that  a  man  of  all-round  qualifications  should  be  secured. 

Proceeding  in  natural  order,  after  having  well  laid  the  basis  of  hand  and  eye 
training,  it  will  be  necessary,  as  the  child  approaches  the  age  when  he  wUl  discontinue 
school  to  go  to  work,  or  remain  on  to  prepare  for  his  calling  in  life,  to  provide  the 
means  for  extending  his  education.  In  the  case  of  the  former  class  of  children, 
this  provision  is  well  thought  out  in  the  scheme  of  Evening  Continuation  Schools 

which 
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which  exist  in  the  schools  of  Great  Britain.  (See  Chapters  XX  \^,  XXVI,  XXVII.) 
Concerning  this  phase  of  industrial  training,  the  Commissioner  makes  the  following 
recommendations : — 

Ecening  Continuation  Schools. 

That  a  system  of  Evening  Continuation  Schools  be  established  under  the 
Department  of  Public  Instruction,  New  South  Wales,  as  follows : — 

{a)  Elementary  School  Instruction. 

{b)  Ordinary  Commercial   Subjects    (for    those    pupils   who   have   completed 
Ccmrse  a). 

(c)  Ordinary  Industrial  Subjects  (for  those  pupils  who  have  completed  Course  a). 

(d)  Special  Classes— Commercial  and  Literary  Subjects  (for  those  pupils  who 
have  completed  Course  b). 

(e)  Special  Classes — Technological  Subjects  (for  those  pupils  who  have  com- 

pleted Course  c). 

This  is  tlic  work  done  in  the  evening  schools  of  Great  Britain.  We  cannot 
hope  to  at  ojce  reach  the  standard  of  scientific  equipment  that  is  found  in  the 
schools  of  the  Old  Country,  but  avc  should  proceed  gradually  towards  that  end. 
The  apparatus,  &c.,  used  by  pupils  of  the  day  school  in  Britain  is  at  the  disposal 
of  the  evening  students.  Some  members  of  the  day  school  staff  are  employed  in 
the  evening  school,  but  experts  in  the  various  subjects  arc  also  engaged. 

Manual  Training  and  Trades  Schools. 

la  the  Interim  Report,  page  487,  the  Commissioner  suggested  improvements 
in  our  system — 

1.  Bv  extending  kinderc^arten  teachinir. 

2.  By  introducing  Manual  Training  in  the  lower  classes  of  the  primary  schools. 

3.  By  establishing   superior    schools   Avith  a   good   equipment  for  purposes  of 

specialisation. 

In  this  State  we  have  no  public  school  where  a  boy  who  elects  to  follow  an 
industrial  or  commercial  life  can  get  instruction  to  fit  him  for  the  particular  calling 
he  chooses.  In  America  every  city  has  seen  the  need  for  schools  other  than  those 
which  prepare  for  literary  professions.  Certainly  we  have  two  excellent  institutions 
in  Mort's  Dock  and  the  Eitzroy  Dock,  Avhere  the  position  of  apprentice  in  both  is  so 
valued  that  applications  are  very  numerous,  and  but  few  get  appointments. 

The  busy  scene  at  "Winterthur,  Switzerland,  where  tlie  Commissioner  saw 
about  100  boys  in  a  Lower  Technical  School  engaged  in  the  engineering  trades,  and 
in  The  Hague,  where  several  hundreds  of  youths  were  similarly  engaged  in  a  Trades 
School,  is  in  striking  contrast  with  the  limited  numbers  of  youths  employed  in  the 
same  line  in  our  own  State.  Winterthur  has  the  advantage  over  us  in  that  it  manu- 
factures its  own  steam  engines  for  railway  purposes,  and  exports  to  various  parts  of 
Europe  valuable  pieces  of  machinery.  After  seeing  the  success  of  the  Engineering 
School  at  Winterthur,  one  could  almost  wish  that  we'in  this  State  had  the  opportunitv 
of  manufacturmg  our  own  railway  engines  and  other  machines  for  carrying  on  our 
mining  and  other  industries.  Our  Australian  bovs  and  girls  are  quite  as  intelligent 
as  those  in  any  part  of  the  world,  but  in  the  preparation  for  industrial  or  any  other 
life,  they  will  be  seriously  handicapped  if  we  fail  to  give  them  opportunities  at  least 
equal  to  those  of  the  other  English-speaking  countries. 

Commissioner  Seath,  of  Canada,  who  was  sent  out  specially  to  report  on  the 
value  of  manual  training,  returned  and  reported  on  the  necessity  fo'r  its  introduction, 
and  recommended  to  his  Minister  that  the  Legislature  should  make  a  special  grant 
to  carry  on  the  work.  The  New  South  Wales  Educational  Commissioner,  believlDg 
m  the  greatness  of  our  natural  resources,  would  urge  a  similar  course  on  our  own 

State 
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State_  Government.  Germany's  interest  in  this  form  of  education  is  something 
astonishing.  It  is  not  likely  that  we  shall  ever  reach  such  a  standard,  but  we 
ought  to  make  an  effort  at  any  rate  to  introduce  some  of  the  American  ideas. 
In  connection  with  manual  training  the  following  recommendations  are  made  : — 

(a)  More  specialisation  in  the  direction  of  industrial  work  in  certain  of  our 
Superior  Schools  in  the  highest  classes. 

(6)  The  establishment  of  a  manual  training  high  school  in  the  City  of  Sydney, 
the  system  to  be  gradually  extended  to  other  populous  centres  in  the  State. 

(c)  The  establishment  of  a  trades  school  in  the  City  of  Sydney. 

(d)  That  a  teacher,  with  the  best  credentials,  from  England  or  America,  and 

with  experience  of  the  Naas  system,  be  selected  as  head  of  the  institution. 

(e)  That  the  recommendation,  passed  at  the  Easter  Conference,  1904,  to  send  a 

few  of  our  young  ex-students  to  the  United  Kingdom,  the  Continent, 
and  America,  to  study  special  methods,  be  considered  as  of  the  greatest 
importance  in  connection  with  the  new  movement  in  education  in  this  State. 

(/)  The  establishment  in  Sydney  of  such  a  school  as  that  in  Toronto  for 
newsboys,  and  the  workshop  school,  which  is  doing  such  noble  work  in 
Sweden,  is  desirable. 

It  is  not  practicable  to  establish  at  the  same  time  a  manual  training  high 
school  and  a  trades  school  in  Sydney,  and  as  there  is  much  in  common  in  the  two 
classes  of  institution  as  regards  their  aims,  it  may  not  be  necessary ;  but  if  the 
Commissioner  had  to  make  a  choice  between  the  tAvo,  he  certainly  would,  in  the 
light  of  his  experience  of  the  Lower  Technical  School  at  Winterthur,  the  Tsessarevitch 
Nicholas  School,  St.  Petersburg,  the  Ambachts-school,  The  Hague,  and  the  Lick 
and  Wilmerding  Schools,  San  Francisco,  favour  the  establishment  of  a  trades 
school. 

If  such  schools  as  the  Toronto  Newsboys'  Institution  and  the  Workshop 
School  of  Sweden  tend  to  minimise  the  evils  of  truanting,  then  they  must  be 
placed  in  the  list  of  useful  institutions.  The  establishment  of  such  schools  in 
Sydney  is  easy  of  accomplishment,  and  the  men  to  conduct  them  may  be  readily 
found. 

Domestic  Science. 

In  advocating  and  recommending  technical  schools  for  our  boys,  it  must 
not  be  forgotten  that  our  girls  should  have  their  opportunities  to  prepare  for 
industrial  life.  In  domestic  science  we  may  not  be  able  to  elaborate  on  such  a  scale 
as  exists  in  New  York  Manual  Training  High  School  for  Girls,  or  the  two  great 
institutions — Buckingham  Palace  Road,  Westminster,  and  the  Liverpool  School  of 
Cookery, — but  we  should  make  a  commencement  towards  a  systematic  course  of 
training,  and  in  this  respect  the  following  recommendations  are  made  : — 

(«)  The  Commissioner  repeats  his  recommendation — No.  7  in  the  Interim 
Primary  Report,  page  95 — regarding  the  teaching  of  Domestic  Science  in 
our  Primary  Schools,  viz  ,  that  the  course  of  domestic  economy,  as  taught 
in  the  girls'  departments  of  our  primary  schools,  should  be  considerably 
enlarged.  At  present  such  course  is  confined  to  cookery  and  needlework. 
The  extra  subjects  that  should  be  included,  and  soundly  taught,  are  laundry 
w^ork,  and  as  far  as  practicable,  other  house-keeping  methods.  These  will 
necessitate  careful  selection,  and  sufficient  data  can  be  supplied  from 
which  to  make  an  appropriate  choice. 

(5)  That  a  trial  be  made,  in  one  of  the  ordinary  public  schools  in  the  city,  of  the 
programme,  on  the  manual  training  side,  of  the  Brookline  Grammar  School 
(see  Chapter  XXIII). 

(c)  That  steps  be  taken  wathout  delay  to  increase  the  cookery  centres. 

{d)  That  more  candidates  be  received  into  the  present  training  school  for 
cookery,  at  Fort-street,  and  that  the  necessary  extensions  to  the  buildings 
to  allow  of  such  a  course  be  effected.  {e) 
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{e)  That  the  lady  at  present  iu  charge  of  the  Fort-street  Cooking  School  be 
j)laced  in  charge  of  all  cookery  and  domestic  arrangements  connected 
with  primary  instruction  under  tlie  Department. 

(/)  That  elementary  instruction  in  cookery  be  included  in  the  curriculum  of 
Hurlstone  Training  College. 

The  plan  as  above  suggested  would  suffice  for  immediate  requirements,  but 
development  in  the  work  must  be  anticipated,  and  provision  made  in  the  following 
direction  : — 

( g)  That  a  secondary  school  be  established,  in  which  the  general  aim  of  the 
girls  will  be  directed  towards  the  proper  management  of  the  home. 

It  would  not  be  necessary  to  put  up  a  special  building  for  this  purpose.  One 
of  the  superior  public  schools  for  girls,  already  in  existence  in  the  city,  could  be 
used,  and  the  curriculum  and  courses  of  study  approximated  to  those  obtaining  in 
the  New  York  schools. 

{h)  That  a  training  college  for  teaching  Domestic  Science  be  established. 

(j)  That  admission  to  the  college  be  granted  on  the  final  examination  at  the 
secondary  school  or  an  equivalent  standard,  but  no  pupil  to  be  allowed  to 
enter  under  16  years  of  age. 

{j)  That  one  of  oar  own  trained  teachers  be  placed  in  charge  of  the  training 
college  for  domestic  science. 

It  is  to  be  hoped  that  by  the  time  we  are  ready  for  the  college,  one  or  more 
of  our  experienced  teachers  of  Domestic  Science  Avill  hold  English  or  Continental 
diplomas. 


Agricultural  Education. 

"We  have  much  to  be  satisfied  with  in  our  efforts  towards  improving  the 
agricultural  conditions  of  our  State,  but  much  remains  to  be  done  to  complete  the 
settlement  of  an  intelligent,  industrious,  yeomanry  on  the  land.  Systematic 
instruction  in  agricultural  subjects  should  form  part  of  the  primary  school  pro- 
gramme. 

Such  instruction  should  be  entirely  free  from  "  bookishness,"  and  the  more 
closely  it  is  connected  with  Nature  herself  the  more  permanent  will  be  the  results. 
It  is  not  given  to  every  teacher,  even  if  he  wished  it,  to  conduct  courses  of  lessons 
in  agricultural  teaching  along  these  lines.  In  order  that  this  form  of  instruction 
should  be  properly  taught  and  extended  in  our  schools,  especially  in  farming 
localities,  the  following  recommendations  are  made  : — 

Agriculture. 

(ffl)  That  instruction  in  agriculture  be  included  in  the  curriculum  of  the  normal 
college. 

ib)  That  a  scheme  such  as  that  outlined  in  Eglinton  methods  be  adopted  in  our 
primary  schools. 

(c)  That  District  Model  Schools  be  established  in  towns  situated  near  agricultural 
colleges  or  State  nurseries,  to  be  used  as  school  centres  for  the  acquisition  of 
agricultural  teachmg.  The  agricultural  college  jyrounds  might  well  be  used 
for  practical  demonstrations  and  the  class-rooms  for  the  elementary  scientific 
instruction.  Such  schools  would  be  well  placed  at  Eichmond,  Bathurst, 
Wagga,  (jostord,  Campbelltown,  .Aloree,  and  Cowra. 

{d)  That  for  the  benefit  of  urban  pupils  a  portion  of  Hurlstone  grounds  be  set  apart 
under  a  capable  man  and  teacher  as  a  garden  for  practical  work  in  horticulture 
and  the  cultivation  of  vegetables,  &c.  (e) 
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(e)  That  teachers  who  have  proved  successful  in  their  own  schools  in  teaching  the 
theory  and  practice  of  elementary  agriculture  and  kindred  subjects  be  employed 
by  the  Department  of  Public  Instruction  as  travelling  instructors  to  visit 
schools  and  explain  methods  of  instruction  in  agricultural  subjects.  At  the 
outset  one  instructor  would  be  sufficient. 

(/)  That  bonuses  be  awarded  for  the  best  kept  gardens  in  Public  Schools,  on  the 
same  lines  as  those  adopted  by  the  Railway  Commissioners  for  best  kept  gardens 
on  Railway  Stations. 

(g)  That  a  comprehensive  general  school  exhibition,  in  connection  with  the  annual 
Show^  of  the  Royal  Agricultural  Society,  of  i'ami  produce,  &c.,  be  held  and 
prizes  aw^arded 

{h)  That  every  inducement  be  offered  for  schools  to  take  part  in  District  Shows. 

[i)  That  a  scheme  of  scholarships  be  inaugurated  in  the  interests  of  those  pupils 
living  at  a  distance  from  model  school  ceatres. 

(j)  That  a  suitable  text-book  on  the  subject  of  agriculture  be  prepared  by  an  expert 
in  the  State. 

The  Hawkesbury  Agricultural  College  and  the  various  Experimental  Parms 
scattered  over  the  State  are  taking  up  the  secondary  stage  of  agricultural  teaching 
in  a  most  successful  manner.  Once  the  scheme  of  agricultural  instruction  in 
primary  schools,  as  recommended  above,  gets  into  thorough  working  order,  a  large 
and  steady  influx  into  the  secondary  schools  may  be  looked  for.  Several  of  these 
have  already  their  complement  of  students.  The  Commissioner  recommends  that 
the  improvements  to  the  Hawkesbury  College,  which  are  now  at  a  stand-still,  be 
completed  without  delay. 

T\'ith  a  properly  organised  scheme  of  elementary  instruction  in  agriculture 
in  our  primary  schools,  leading  up  to  the  excellent  secondary  schools  already  well 
established,  it  is  a  matter  for  serious  consideration  whether  we  should  consider  this 
the  final  stage  of  our  teaching.  Undoubtedly  the  agricultural  industry  in  New 
South  Wales  is  on  the  eve  of  a  great  development.  The  subject  is  of  sufficient 
importance  in  America  and  Canada  to  receive  university  approval,  and  Wageningen, 
in  Holland,  and  Gembloux,  in  Belgium,  are  imiversity  agricultural  colleges. 
A  Chair  of  Agriculture  in  our  own  University  would,  in  the  opinion  of  the 
Commissioner,  give  a  great  impetus  to  the  advancement  of  agriculture  in  the 
State  and  Commonwealth. 

Commercial  Edu cation. 

To  come  into  line  with  what  is  best  in  commercial  training  in  other  cities, 
English-speaking  and  foreign,  the  City  of  Sydney  must  move  in  the  following 
direction  : — 

(a)  Establishment  of  regular  courses  of  elementary  commercial  instruction  in 
certain  of  the  Superior  Schools ;  day  and  evening  classes,  pupils  of  ages 
from  13  to  16  years  ;  course  of  three  years  ;  leaving  certificate  on  com- 
pletion of  the  course. 

(b)  Establishment  of  a  commercial  high  school  for  lads  of  about  17  years  of  age 

who  desire  a  training  in  higher  branches  of  commerce;  admission  by 
examination,  or  in  the  case  of  pupils  from  the  commercial  department 
of  the  Superior  School,  the  leaving  certificate  to  be  recognised ;  course 
of  two  years ;  diploma  on  completion  of  the  course. 

(c)  Establishment  of  a  Eaculty  of  Commerce  at  the  Sydney  University,  where 

students  may  be  trained  who  are  destined  to  become  responsible  persons  in 
great  businesses  or  "captains"  of  commerce. 

In  connection  with  recommendation  (b),  the  establishment  of  a  separate 
commercial  high  school  is  preferred  to  a  commercial  department  attached  to  another 
institution.  The  curriculum  of  the  commercial  department,  University  College 
School,  Gower-streot,  or  that  of  the  Drexel  Institute,  Philadelphia,  is  recommended 
(with  adaptations  to  our  own  country)  for  the  proposed  commercial  high  school. 

In 
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In  connection  with  recommendation  {c),  it  may  be  argued  that  the  time  is 
not  yet  ripe  for  the  establishment  of  a  Faculty  of  Commerce  in  our  University.  That 
may  be  so,  but  Ave  must  start  to  work  up  to  this  ideal  as  a  crowning  one  in  a  great 
scheme.  In  support  of  the  Faculty,  it  may  be  stated  that  England  has  a  Faculty  of 
Commerce  (certainly  only  of  recent  date)  in  each  of  the  Universities  of  London  and 
Birmingham ;  that  Leipzig  Commercial  High  School,  which  started  with  an  enrolment 
of  about  fifty,  had,  in  its  fourth  year  of  existence,  over  400  students  in  attendance, 
a  result  which  far  exceeded  the  most  sanguine  expectations ;  and  that  a  commercial 
course  exists  in  seventeen  universities  of  the  United  States.  The  Sydney  Chamber 
of  Commerce,  the  Commissioner  is '  aware,  is  in  favour  of  establishing  a  Faculty 
of  Commerce  in  the  Sydney  University.  The  question  is  of  sufficient  importance 
to  warrant  the  most  careful  consideration  of  the  Senate  of  the  University  and  the 
different  organisations  interested  in  education. 


Conclusion. 

In  conclusion,  the  Commissioner  gives  a  full  endorsement  to  the  following 
recently-expressed  views  of  the  President  of  the  Sydney  Chamber  of  Commerce, 
1904 : — "  This  country  must  be  made  a  commercial  success,  and  that  can  be 
accomplished  only  by  giving  the  coming  generations  an  education  to  teach  them 
independence  and  knowledge  of  their  future  responsibilities  that  will  not  set  the 
'professions  above  business  as  a  means  of  gaining  a  living.  The  percentage  of  men 
fitted  for  the  highest  posts  in  business  is  small  compared  with  the  total  number 
employed,  and  the  heads  of  big  businesses,  banks,  and  wholesale  firms  are  always 
looking  out  for  men  of  comprehensive  training  and  specialised  knowledge.  The 
business  field  is  not  overcrowded  for  the  man  who  can  produce  results — the  leader, 
the  aggressive  man,  and  the  man  who  has  a  purpose." 
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XXXVI. 

CONCLUSION. 

[G.  H.  KNIBBS  AND  J.  W.  TURNER.] 

In  transmitting  to  your  Excellency  this  report  of  the  more  striking  features 
of  Agricultural,  Commercial,  Industrial,  and  Technical  Education  generally  in  other 
parts  of  the  world  and  in  this  State,  with  suggestions  and  recommendations  as  to  the 
nature  of  improvements  which,  in  your  Commissioners'  opinion,  may  he  effected 
in  the  latter,  but  few  things  remain  to  be  added.  Eirst  of  all,  it  may  be  said 
that  the  extended  report  following  hereafter,  viz.,  Chapters  I-LXII,  is  not  exactly 
of  the  nature  of  a  mere  appendix.  In  many  instances  this  extended  report  expresses 
in  much  greater  detail  the  Commissioners'  conclusions  or  views,  in  addition  to  reciting 
the  fa,cts  upon  which  they  are  founded ;  and  it  affords  more  complete  and  explicit 
information  as  to  the  character  of  the  technical  forms  of  education  in  other  countries. 
Questions  of  educational  interest,  as  well  as  the  whole  tendency  of  modern  reform 
in  technical  education,  are  rcA'iewed,  especially  those  aspects  relating  to  apprentice- 
ship and  to  national  industrial  efficiency. 

Detailed  curricula  are  a  feature  of  the  report.  The  grave  limitations  of 
technical  education,  as  organised  in  this  State,  Avhich  places  the  native-born 
population  at  so  serious  a  disadvantage  industrially,  as  well  as  in  higher  technology, 
can  only  be  understood  by  thoroughly  comparing  the  courses  of  instruction.  As 
these  are  not  generally  available  for  other  countries,  a  considerable  number  of 
typical  instances  have  been  given. 

Eor  these  reasons,  the  body  of  the  report  is  designed  to  be  read  in  connection 
with  the  preceding  summaries  by  those  who  may  take  an  interest  in  education  at 
all  commensurate  with  its  gravitv. 

The  function  of  the  summarised  report  is  to  give,  firstly,  a  general  conception 
of  the  whole  question,  prior  to  that  detailed  reading  which,  for  the  formation  of 
responsible  opinions,  cannot  be  avoided ;  and,  secondly,  to  supplement  much  that  is 
lacking  in  the  body  of  the  report. 

Your  Commissioners  are  prepared  to  submit,  at  a  later  date,  a  very  brief 
report  upon  the  relation  of  the  University  of  Sydney  to  public  education  and  upon 
the  teaching  of  Art,  for  your  Excellency's  acceptance. 

These  matters,  being  of  much  less  urgency  than  those  dealt  A\ith  in  this 
P^eport,  will  be  treated  as  the  exigencies  of  public  business  permit. 

In  concluding,  your  Commissioners  desire  to  place  on  record  their  profound 
conviction  that  a  good  educational  system  is  the  necessary  foundation  for  national 
progress ;  that  the  expenditures  for  education  in  this  State,  judged  by  those  of  other 
similarly  situated  countries,  are  not  adequate  for  the  normal  education  of  the 
children  of  this  State ;  and  further,  that  of  all  public  expenditures,  that  for  thorough 
education  is  most  certain  to  be  productive. 

Your  Commissioners  desire  also  to  express  their  conviction  that  our  State  is 
lacking,  not  in  great  material  resources,  but  rather  in  skill  in  developing  them ; 
hence  that  an  improved  educational  system  is  full  of  promise  for  the  State's 
prosperity. 

Your  Commissioners  feel  also  that  the  importance  of  education  can  be 
appreciated  only  when  it  is  viewed  in  the  light  of  its  influence  on  national  destiny, 
and  they  feel  therefore  constrained  to  urge  that  the  convictions,  reached  after  an 
almost  world-wide  survey  of  public  education,  and  a  prolonged  and  thorough  study, 
however  much  they  may  fail  to  echo  public  opinion,  should  be  regarded  as  given 
with  deliberation,  and  with  a  sense  of  the  overwhelming  responsibility  which  your 
Excellency's  Commission  has  cast  upon  them. 

We  have  the  honour  to  be. 

Your  Excellency's  most  obedient  Servants, 

G.  H.  KNIBBS. 
J.  W.  TURNEK. 
19th  September,  1905. 
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CORRIGENDA. 

llemark. — Owing  to  the  pressure  of  public  duties,  tlicre  lias  been  no 
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to  be  found  ;  the  following  liave  been  quite  casually  observed  :  no  doubt  there  are 
multitudes  of  others  : — 


Pa-. 


.^1, 

liiiL' 

13, 

for 

•' allied  sets  '             read   "  (_if  allied  arts." 

iL'G 

."(.S 

,, 

"  subdivion  " 

"subdivision." 

lL'7 

■1(\ 

)• 

'■horlogere  " 

"  horlogerie." 

310 

31 

,, 

'' techanische  ' 

"  technische." 

;;2.s 

16, 

21 

,, 

"  ^Vrbituric?iteii 

,,      "  ,Vl)iturieiiteii." 

••!29 

18 

,, 

,, 

„ 

:VM) 

16, 

33, 

46  „ 

„ 

:i31 

41 

,, 

,, 

,                    ,, 

■■v.yi 
;]:■>;! 

16, 

17, 

20 
21 

') 

1) 

))                   '' 

3.'!!) 

.")i). 

64 

''  matrikiilauszui;  " 

•■Matrikiilauszuj 

401 

•)■) 

■)■> 

XII 

,.     XIII. 

4SS 

1 

,, 

3 

„     43. 

631 

28, 

W, 

t-5„ 

"tubercles" 

„      "tubers." 

7:.l 

?} 

"  Arbiturienten  " 

,,     "  Abiturienfcen.' 

SYNOPSIS    OF   CHAPTERS. 

CiiAi'TEB  1.  _  Introductori)  Observations.  [G.  II.  Knibbs.J— 1.  Scope  of  previous  lieports.  2.  General 
aim  of  the  present  Keport.  15.  Compaiative  Study  of  Education.  4.  Educational  Co-ordination. 
5.  Our  Status  iu  regard  to  the  Technical  Forms  of  Education.  G.  Importance  of  Technical 
Education.  7.  The  Question  of  Apprenticeship.  8.  Anticipation  of  Educational  EequirementH. 
9.  Grades  of  Education.  10.  Importance  of  Educational  Outlook.  11.  Importance  of  the 
Elements  of  Higlier  Education  in  Eolation  to  the  Lower.         12.  Conclusion  ...     PP.   1-3 

Cfapteu  II.  Various  Forms  of  Technical  and  Professional  Education.  [G.  H.  Ivntbhs.]— 1.  (reneral 
Eemarks.  2.  Technical  Inadequacy  of  E.xperience  of  Primary  Education  alone.  3.  Signi- 
ficance of    the  higher    forms    of    Technical  Education.         J..  Forms   of    Education    considered. 

5.  Agricultural  Education.  C.  Commercial    Education.  7.  Lower   Technical  Education. 

8.  Higher  Technical  Education.         9.  Concluding  Eemarks PP.  4-6 

Chapteii  III.  Apprenticeship  in  Relation  to  Education.  [G.  H.  Knibbs.j  — 1.  Introduction.  2.  Appren- 
ticeship and  Systematic  Instruction.  .3.  Manual  Training  and  Technical  Instruction. 
4.  Apprentices  in  the  United  States.             5.  Details    of  the   Baldwia  Apprenticeship  System. 

6.  The  Brown  and  Sharpe  Manufacturing  Company  Apprenticeship  System.  7.  Apprentice- 
ship System  in  the  British  Eoyal  Dockyards.         8.  Apprentices  in  British  private  Establishments. 

9.  Apprenticeship  in  Europe.  10.  Practical  experience  for  German  Engineering  Students. 
11.    Swiss   Complementary   Schools.  12.    Eussiau    Practice.  13.  General     Conclusions. 

PP.    7-14: 

Chapter  IV.  The  National  urgencii  of  letter  Tfchnical  Education.  [G.  H.  Knibbs.J — 1.  Introduction. 
2.  Our   National    Position    in    Technical    Education.  3.  National  Loss  through  Technical 

Inefficiency.  4.  Individual  Testimonies  as  to  Adverse  Effect  of  Indifferent  Technical  Education. 
•J.  Significance  to  this  State.       G.  Science  and  Industrial  Effort.       7.  Conclusion.     PP.  15-24 

Chapter  V.  Industrial  Education  in  Europe  and  America.  [.I.  W.  Tuesee.] — Introduction.  Some 
Phases  of  the  Work  in  Switzerland  : — Institut  Agricole,  Lausanne  ;  Cheese  Manufacture, 
Moudon ;  Geneva,  Trades  College,  La  Prairie,  Museum  of  Arts  and  Decorations  ;  Winterthur. 
Some  features  of  Industrial  Work,  Belgium.  Industrial  Education  in  Holland,  the  Hague, 
Huishoud  School,  Ambachtsschool.  Industrj"^  and  Art  in  Kristiania,  Industrial  Art  School. 
Industrial  Work  in  Eussia,  St.  Petersburg  Artisan  School  ...         ...  ...  ...     PP.  25-29 

Chapter  VI.  The  Continuation  and  Trade  Schools  of  Berlin.  [G.  H.  Knibbs.] — 1.  Introduction. 
2.  The   Continuation    Schools   of  Berlin.  3.  Municipal   Continuation   Establishments    and 

Schools.  4.  Municipal  Continuation  Schools  for  Youths.  5.  The  Trades  Union  Continua- 
tion Schools.         G.  Commercial  Continuation  Schools  of  the  Corporation  of  Commerce,  Berlin. 

7.  Trade  and  Continuation  Schools.  8.  Continuation  Schools  for  Girls.  9.  Girls'  Schools 
under  Unions  or  Curatoriums.  10.  Municipal  Continuation  Schools  for  the  Deaf  and  Dumb. 
11.  The  Industrial  Educational  Institutions  of  Berlin.  12.  The  Higher  Municipal  Weaving 
School,  Berlin.  13.  Details  of  the  Courses.  14.  Evening  and  Sunday  Classes  in  the  Weaving 
School.  15.  The  Artisan  Schools.  16.  First  Artisan  School.  17.  Second  Artisan  School. 
18.  The  Civil  Engineering  School.  19.  The  Municipal  Industrial  Hall.  20.  The  School  for 
Engineers  in  connection  with  the  Industrial  Hall.  21.  The  Berlin  School  for  Joiners. 
22.  The  Special  or  Trade  Schools.  23.  The  Special  School  for  Masons  and  Carpenters. 
24.  School  for  Shoemakers.  25.  School  for  Painters.  2G.  School  for  Barbers  and  Hair- 
dressers. 27.  School  of  the  Saddlers',  Harness',  and  Trunk-makers'  Guild.  28.  School  for 
Upholsterers.  29.  School  for  Shoeing  Smiths.  30.  School  of  the  Glaziers'  Guild. 
31.  School  of  the  Chimney  Sweeps'  Guild.  32.  School  of  the  Wheelwright  and  Wheel- 
makers'  Guild.  33.  School  of  the  Basket-makers'  Guild.  34.  School  of  the  Berlin  Book- 
binders' Guild.  35.  School  of  Gardeners.  36.  School  for  Book  Publishers'  Apprentices. 
37.  School  for  Tailors.  38.  School  for  Confectioners.  39.  School  of  the  Potters'  Guild. 
40.  School  for  Photographers.  41.  School  for  Tinsmiths.  42.  School  of  the  Coopers' 
Guild.         4.3.  Conclusion          PP-  30-54 

Chaptee  VII.  Trade  Schools  of  Germany  {Dresden).  [.I.  W.  Tuener.J— Introduction.  Fortbildungs- 
schulen.  "  2'nrees "  Eeview  of  Industrial  Education  in  Germany.  Elementary  Schools, 
Continuation    Schools,    Domestic  Si-hools,    Trade    Schools,    Military    Service.  Curriculum 

of  the  Municipal  Continuation  School,  Dresden  (1898)        PP.  55-63 

Chappee  VIII.  Continuation  Trade  and  Technical  Schools  of  other  German  Cities.  [G.  H,  Knibbs.] — 
1.  Introduction.  2.  The  Lower  Technical  Schools,  generally.  3.  The  Industrial  Schools  of 
Hamburg.  4.  Hamburg  School  for  Master  Builders  or  Architecl:s.  5.  Work  in  the  Individual 
Courses.  6.  School   for   Coach-builders.  7.  School   for    Artistic   Industries,    Hamburg. 

8.  The  Day  Industrial  School,  Hamburg.         9.  Evening  and  Sunday  morning  School,  Hamburg. 

10.  The  "Technikum"  of  Hamburg.  11.  Higher  School  for  Engineering  Construction, 
Hamburg.  12.  Details  of  Course  in  Engineering  Construction.  13.  School  for  Marine- 
engine  Construction,  Hamburg.  14.  Details  of  Course,  Hamburg  School  for  Marine-engim 
Construction.  15.  Higher  Shipbuilding  School,  Hamburg.  16.  Higher  School  for  Electro- 
technics,  Hamburg.  17.  Details  of  Course,  Hamburg  School  for  Electro-tcchuics.  18.  The 
Municipal  Art  Industrial  School,  Strasburg.  19.  Details  of  Courses,  Strasburg  Art  Industrial 
School.'        20.  Concluding  Eemarks PP.  64-78 

Chapter  IX. 


e 


11 

Chipteb  IX.     Continuation,    Trj,de,  and    Lower    Taohnical  Schools   of  Paris.       [Gr.    H._   ICnibes.J  — 

I.  Introduction.  2.  Eecognition  of  the  Necessity  of  Keplacing  Apprenticeship  by  System- 
atic Instruction.  3.  The  Ecole  Diderot.  i.  The  Ecole  BouUe.  5.  The  Ecole 
Estienne.  6.  Instruction  in  the  Ecole  Estienne.  7.  E-'camiuationa  and  Discipline, 
Ecole  Estienne.  8.  Courses  for  Adults,  Ecole  Estienne.  9.  Staff  of  the  Ecole 
Estienne.  10.  E.teursions  of  Pupils,  Ecole  Estienne.  11.  Details  of  the  Theoretical 
Courses  of  the  Ecole  Estienne.  12.  Erench  in  the  Ecole  Estienne.  13.  History  and 
Geography  in  the  Ecole  Estienne.  11.  History  of  Art  and  of  the  Production  of  Books  in  the 
Ecole  Estienne.  15.  Mathematics  and  Accountancy,  Ecole  Estienne.  16.  Natural 
and    Physical   Science,    Mechanics,     Ecole    Estienne.         17.  Art    Drawing,     Ecole     Estienne. 

18.  Modelling,  Ecole  Estienne.  19.  Decorative  Composition,  Ecole  Estienne.  20.  Perspective, 
Ecole  Estienne.  21.  Photographic  Chemistry  and  Physics,  Ecole  Estienne.  22.  Miscellaneous 
Subjects,  Ecole  Estienne.  23.  Technical  Courses  in  the  Ecole  Estienne  —  Type-founding. 
24.  Composing,  Ecole  Estienne.  25.  Stereotyping  and  Galvanoplastics,  Ecole  Estienne. 
26.  Printing,  Ecole  Estienne.  27.  Lithographic  Drawing,  Ecole  Estienne.  28.  Stone 
Engraving,  Ecole  Estienne.  29.  Lithographic  Writing,  Ecole  Estienne.  30.  Autography, 
Ecole  Estienne.  31.  Lithographic  Printing,  Ecole  Estienne.  32.  Wood  Engraving,  Ecole 
Estienne.  33.  Eelief  Engraving,  Ecole  Estienne.  34.  Copper  Engraving,  Ecole  Estienne. 
35.  Copper-plate  Printing,  Ecole  Estienne.  30.  Gilding  on  Leather,  Ecole  Estienne. 
37,  Industrial  Photography,  Ecole  Estienne.  38.  General  Eemarks  on  the  Ecole  Estienne. 
39.  Municipal  Schools  for  Drawing.  40.  Technical  Instruction  for  Toung  Women. 
41.  Technical  Schools  for  Masons.  42.  Technical  Schools  for  Carpenters  and  Joiners. 
43.  Courses  for  Plumbers.  44.  Professional  Course  for  Locksmiths,  etc.  45.  Schools  for 
Painting  and  Decoratiog  (Buildings).  40.  School  for  Furniture  Manufacturers.  47.  Courses 
for  Working  ^Mechanics.  48.  Professional  Schools  for  Jewellery  ^Manufacture.  49.  Schools 
for  Wheelwrights  for  Carriage  and  Coach  Builders.  50.  Courses  in  Paper  3Ianufacturc. 
51.  The  School  for  ^lillers.  52.  Professional  School  for  Baking.  53.  Courses  for  Tailors. 
54.  Courses  for  the  Manufacture  of  Artificial  Flowers,  Feathers,  etc.  55.  Courses  in  Coiffure. 
50.  Professional  Courses  in  Orthopfedical  Mechanics.         57.  Concluding  Eemarks.     PP.  79-96 

Chaptee  X,  Continuation,  Trade,  and  Lower  Technical  Schools  of  other  French  Cities.  [G.  H. 
K>"iBBS.] — I.  Introduction.  2.  Practical  Schools  of  Industry  for  Boys.  3.  Practical  Schools 
of  Industry  for  Girls.  4.  Administrative  Organisation.  5.  Character  of  the  Practical. 
Courses.  0.  National  Apprenticeship  Schools.  7.  National  Professional  Schools. 
8.  The  School  of  Chemistry  and  Dyeing,  St.  Etienne.  9.  Brewing  School  of  Nantes. 
10.  Hosiery  School,  Troyes.  11.  The  Technical  Institute  of  Eoubaix.  12.  Industrial  School 
ofTourcoing.  13.  Schools  of  the  Iiegion  of  Honour.  14.  Schools  of  Horology.  15.  Weaving, 
Schools.  16.  Various  other  Schools.  17.  The  Professional  Education  of  Teachers  in  Lower 
Technical  Schools.         18.  Concluding  Eemarks         PP.  97-105 

CHAPTEa  XL  Continuation,  Trade,  and  Technicd  Schools  of  SirH:crland.  [G.  H.  KxiBBS.] — 1.  Introduc- 
tion. 2.  Continuation  Schools.  3.  Supplementary  Schools  of  Geneva.  4.  Detailed 
Programme  of  Practical  Work  for  Girls  in  Secondary  Eural  Schools.  5.  '■  Professional  Schools" 
and  the  teaching  of  Domestic  Economy.  6.  Details  of  Courses  in  the  General,  Professional, 
and  Housekeeping  School.  7.  Lower  Technical  Schools  of  Berne,  Switzerland.  8.  General 
Scheme  of  the  Apprentice  School  of  Berne.  9.  Administrative  Authorities,  Apprenticeship 
School    of      Berne.  10.     Detailed    Programmes    of    the    .Berne     Apprenticeship    School. 

II.  "  Technikum"  at  Winterthur,  in  the  Canton  of  Ziirich.  12.  Equipment  of  the  Winterthur 
"Technikum,"  13.  General  Orcanisatiou  of  the  Winterthur  "Technikum."  14.  Details  of 
the  Courses.  15.  Course  in  Electro-technics,  Winterthur.  16.  Course  for  the  Hallway 
Service  at  the  Winterthur  "Technikum."  17.  Course  for  Surveyors  and  Agricultural 
Technologists.         18.  Concluding  Observations    ...          ...          ...  ...         ...    pp.  106-127 

CHAPTEa  XI  r.  Continuation,  Trade,  and  Lowsr  Technicil  Education  in  Austria,  Bohemia,  and  Hungarij 
[G.  H.  KxjuRs,]— 1.  Introduction.  2.  Eapidity  of  deve'opment  of  Technical  Education  in 
Austria.  3.  Delays  in  developing;  Technical  Education  in  Austria.  4.  Courses  in  Austrian 
Technical  Schools.  5.  State  Industrial  Schools  of  Vienna.  6.  State  Industrial  School, 
Salzburg.  7.  State  Industrial  School,  Graz.  8.  State  Industrial  School,  Trieste.  9.  State 
Industrial  School  of  Innsbruck.  10.  State  Industrial  School  of  Prague.  11.  Other 
Industrial  Schools.  12.  The  Art-Industrial  Schools  of  Austria.  13.  Typical  Programmes  of 
Austrian  Schools.  14.  Technical  Education  in  Hungary.  15.  The  History  of" Industrial 
Education  in  Hungary.  16.  Organisation  of  Hungarian  Industrial  Education.  17.  Types 
of    School   for  Technical   Education,    Hungary.         IS.    Hungarian    Schools    for    Apprentices. 

19.  Eeading  on  various  subjects.  20.  Commercial  Knowledge.  21.  Accountancy,  etc.. 
Apprentice  Schools,  Hungary.  22.  Instruction  in  Drawinij,  Apprentice  Schools.  23.  Courses 
m  Industrial  Drawing,  Hungarian  Apprentice  Schools.  2i.  General  Eemarks  on  the  Drawing 
Courses.  25.  The  Commercial  Apprentice  Schools.  20  Special  Technical  or  Industrial 
Schools,  Ilunjraiy.  27.  Special  Schools  for  Wood  Industries.  28.  Special  Schools  for  Iron 
Industries,  3Ietal- workers,  3Iechanics,  etc.  29  Special  Schools  for  Textile  Industries. 
30.  Special  Schools  for  Ceramics.  31.  A'arious  other  Schools  32  Special  Courses  in 
Hungarian  Technical  Schools.  33.  Winter  Courses  for  Buildin<-  Industries  34  Details  of 
Winter  Courses  for  Building  Industries,  Hungary.  35.  Courses  for  persons  in  charge  of 
Boilers,  Stationary  and  Portable  Engines,  Thrashing  Machines,  etc.  30^  Course  for  Electro- 
technical  Workers,  37.  Course  for  Electricians.  3S,  Industrial  Schools  for  Young  Women. 
39.  Lower  .Mining  Education.         40.  Concluding  Eemarks        pp   128-150 

Chapter  Xlll. 
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Chapter  XIIT.  Lower  Industrial  and  Teclmieal  Uducation  in  Belgium,  Somia-Kerzegcvina,  Bulgaria, 
Oroatia-Slavonia,  Finland  aud  Holland.  [G.  H.  Knibbs.]— 1.  Introduction.  2.  Technical 
Education  in  Belgium.  3.  Aim  of  the  Belgian  Industrial  Schools.  4.  Aim  oil  Belgian 
Professional  Schools.  5.  Belgian  Professional  Schools  for  Young  Women.  G.  Belgian 
Apprenticeship  "  Ateliers."  7.  The  Belgian  Hovisekeeping  Schools.  8.  Industrial  and  Special 
Professional     Schools.  9.     Technical     Education     in    Bosnia-Herzegovina,     Bulgaria,     etc. 

10.     Technical  Educati  o     in    Bulgaria.  11.     Technical    Education    in    Croatia  -  Slavonia. 

12.  Technical  Education  n  Finland.  13.  The  Polytechnic  Institute  of  Finland.  14.  Technical 
Education  in  Holland.  15.  Day  Apprentice  Schools  of  Holland.  10.  Evening  Apprentice 
Schools  of  Holland.         17.  General  Remarks  on  Technical  Education  in  Xetherlands. 

PP.  151-156 

Chapter  XIV.  Trade  Schools  of  Holland  {Ihcll&gwe).  [J.  "W.  Turxer.]— Introduction.  Eoview 
of  the  Trades  Schools  at  the  Hague,  Programme  of  Lessons.  Programme  of  Lessons,  Ambachts- 
school,  Arnbem  PP.  157-160 

Ch.vpter  XV.  Indus'rial  and  Technical  Education  in  Ifnli/,  Japan,  Portugal,  Norway,  and  Sweden. 
[Gc.  H.  Knibbs.] — 1.  Introduction.  2.  Technical  Education  in  Italy.  3.  Central  Advisory 
Committee  for  Technical  Education.  4.  Reference  to  Technical  Instruction  in  previous  Keport. 
5.    The  Technical  School  of  Italy.           0.    The   Technical   Institute  of   Italy.  7.    Nautical 

Technical  Institutes,  Italy.  8.  The  Technical  Institute  Germano-Sommeiller,  Turin. 
9.  Eoyal  Industrial  School  at  Naples.  10.  School  of  Arts  and  Crafts,  Genoa.  11.  Technical 
Schools  of  San  Carlo,  Turin.  12.  Technical  Schools  for  Toung  Women,  Kome.  13.  General 
Hemarks  on  Italian  Technical  Education.  14.  Technical  and  Industrial  Education  in  Japan. 
15.    School  of  Industry,  Tokyo.           IB.    Technical  Education   in   Portugal.  17.   Technical 

Institute  of  Portugal.  18.  Industrial  and  Technical  Schools,  Portugal.  19.  Lower  Technical 
Education  in  Norway.  20.  Art  Industrial  Education,  Norway.  21.  Mechanics'  School, 
Porsgrund.  22.  Lower  Technical  Schools  in  Sweden.  23.  Technical  School  at  Eskilstuna. 
2t.  Technical  School  of  Stockholm.  25.  Evening  and  Sunday  Technical  Schools,  Stockholm. 
26.  Technical  School  for  Toung  Women,  Stockholm.  27.  Higher  Art-industrial  School, 
Stockholm.  28.  School  for  Building  and  Architecture,  Stockholm.  29.  School  for  Mechanics, 
Stockholm.  30.  Special  Courses,  Technical  School,  Stockholm         PP.  161-178 

Chapter  XVI.  Technical  Education  in  Sweden.  [J.  W.  Turner.! — Introduction.  Educational 
Sloyd,  Niias   School.  Workshops  for  Children  in  Sweden  ;   aims  of  these  Schools.  The 

Technical  High  School,  Stockholm  ;  its  Syllabus.  Chalmers'  Polytechnical  College  ;  subjects  of 
Instruction.  Technical  Colleges  ;  subjects  of  Instruction.  The  Technical  School  of  Eskilstuna. 
The  Technical  School  of  Stockholm.  Lower  Technical  Schools.  Agricultural  Education. 
Agricultural  Schools,  Farmers' Schools.  Agricultural  High  Schools;  subjects  of  Instruction; 

State  Dairy  Schools,  State  Dairy  Stations,  Agricultural  Societies'  Dairy  Schools. ..PP.  179-184 

Chapter  XVII.  Technical  Education  in  Bussian  Schools.  [G.  H.  Kxibbs.J— 1.  Introduction. 
2.  Organisation  of  Technical  Education  in  Russia.  3.  Secondary  Technical  Education. 
4.  Secondary  School  for  Mechanicians,  Kostroma.  5.  Primary  Technical  Schools.  6.  Trade- 
School  of  Makarieff,  Russia.  7.  Preparatory  Professional  Schools.  8.  Technical  Schools  for 
Girls  and  Toung  Women.  9.  Lower  Technical  Schools.  10.  General  Concluding 
Remarks  ...  PP.  185-192 

Chapter    XVIII.      Trade  Schools  of  America.       [.I.  W.  Turner.]— Introduction.  The  California 

School  of  Mechanical  Arts:  History,  Policy,  Condition  of  Admission,  Expenses,  Buildings, 
Calendar,  Plan  of  Instruction,  Preliminary  Course,  Trades  and  Technical  Courses,  the  Staff, 
Attendance.  The  Wilmerding   School  of  Industrial   Arts,  San  Francisco.  Introduction, 

Purpose  of  the  School,  Essential  difference  in  Plan  of  Instruction  of  the  two  schools,  Qualification 
for  Admission,  Expenses,  Trades  taught.  Details  of  Instruction,  Progress  of  the  Institution,  the 
Staff     attendance.      How   the  Trades  Schools  are   viewed  by  the  Labour  Unions   of  America. 

PP.  193-213 

Chapter  XIX  Secondary  and  Lower  Technical  and  Industrial  Education  in  America.  [G.  H.  Knibes.]— 
1  Introduction.  2.  The  Pratt  Institute,  Brooklyn,  New  Tork.  3.  Department  of  Science 
and  Technology,  Pratt  Institute.  4.  Machine  Design.  5.  Applied  Electricity,  6.  Evening 
Technical  Courses.  7.  Evening  Trade  Classes.  8;  Other  Departments,  etc.,  Pratt  Institute. 
9   New  Tork  Trade  School.         10.  Classes  of  the  New  Tork  Trade  School.  11.  Courses  m 

New  York  Trade  School.  12.  House  Painting.  13.  Fresco  Painting.  14.  Sign  Paintmg. 
15  Blacksmiths'  Work.  16.  Steam  and  Hot-water  Fitting.  17.  Bricklaying.  18.  Plastering. 
19.  Sheet  Metal-work,  20.  Carnentry.  21.  Pattern-making.  22.  Printing.  23  Electrical, 
Work.  24.  Plumbing.  25.  The  Dresel  Institute  of  Art,  Science,  and  Industry,  Philadelptiia. 
26.  Concluding  Remarks       PP.  214-222 

Chapter  XX  Industrial  and  Technical  Education  at  the  Tushegee  Normal  and  Lidustrial  Institute, 
Alabama.       [G.    H.    Knibbs.]— 1.    Introduction.  2.    The     Tusk  egee     Institute,    Alabama 

3    History  of  the  Institution.         4.  Regulations  of  Admission,  etc.  5.  Elementary  Tet-hnical 

Instruction.  C.  Department  of  Mechanical  Industries.         7.  Carpentry,  etc  8.  Black- 

smithing.  9.  Course  in  Printing.  10.  Course  in  Wheel wrighting.  11.  Harness-making 
and  Carriage-trimming.  12.  Course  in  Painting.  13.  Courses  in  Machinery,  Engineering, 
and  Founding.  14.  Course  in  Shoemaking.  15.  Brick-masonry  and  Plastering.  16.  Brick- 
making.  17.  Saw-milling.  18.  Tinsmithing.  19.  Tailoring.  20.  Mechanica^  Drawing 
21  Architectural  Drawing.  22.  Electrical  Engineering.  23.  Canning.  24.  Department 
3—2  k  °^ 


IV 

o£  Industries  for  Girls.  25.  Plain  Sewing.  26.  Dressmaking.  27.  Millinery.  28.  Cooking. 
29.  Laundering.  30.    Domestic    Training    for    G-irls.  31.    The    Parker    Model    Home. 

32.  Mattress-making.  33.  Basketry.  3-1.  Post-graduate  Courses  for  Girls.  35.  Hospital 
and  Training  School  for  Nurses.  36.  Agricultural  Department.  37.  Agricultural  Courses 
for  Girls.  38.  Agricultural  Courses  for  Young  Men.  39.  Dairying.  40.  Market  Gardening. 
41.     Practical    Agriculture.  42.  Stock-raising.  43.    Bee-culture.  44.    Horticulture. 

45.   Agricultural  Experimental  Station.         46.  Concluding  Remarks   on  the  Tuskegee  Institute. 

^  ^  PP.  223-235 

Chaptee  XXI.  Manual  Training  Sigh  Schools  of  America,  Eastern  States.  [J.  W.  Tueneb.J— 
Introduction.  Views  of  a  Canadian  Expert  on  Manual  Training  Schools  of  the  United  States. 
The  Status  of  these  Schools.  Courses  in  the  High  Schools.  Courses  in  Departments. 
Central  Manual  Training  School,  Philadelphia:  Introduction,  Aims,  Curriculum,  Syllabus,  Staff, 
Eules  of  Admission,  Classification  of  Pupils,  Government  and  Discipline,  Eequirements  of  the 
School,  Diplomas,  Graduates,  Programme  of  Study  PP.  236-256 

Chatee  XXIL      Manual  Training  Sigh  Schools  of  San   'Francisco.      [J.  "W.  TtiEifEE.J— Introduction. 
The  Polytechnic  High  School,  San  Erancisco  :    History,  Aims  of  the  School,  Expense,  Admission 
to  the  State  Universitr,  the   Courses  of  Study,  Syllabus,   Summary  of  the  Courses,  the  Staff. 
^  PP.  257-262 

CuAPTEB  XXIII.  Manual  Training  Sigh  Schools  of  America  (Girls).  [J.  W.  Tuenee.]— Technical 
High  School,  Borough  of  Manhattan,  New  York :  The  Courses  of  Study,  General  Provisions. 
Eemale  Teachers  of  Woodwork.  Grammar  Schools  with  Practical  Tendency.         Programme 

of   Brookline    Grammar   School.  Programme    Manual   Training   High   School,   Providence. 

PP.  263-267 

Chapiee  XXIV.  Manual  Training  in  Canada.  [J.  "W".  Txjenee.J — Introduction.  Views  of  Joha 
Seath,  Esq.,  B.A.,  High  School  Inspector,  Ontario  ;  The  Swedish  and  the  Eussian  Manual  Training 
System  as  seen  in  America,  the  Argument  for  Manual  Training,  Opinions  of  Ontario  Principals, 
Eecommendations,  Obstacles  in  the  way  of  introducing  Manual  Training,  Eecommendations  to 
overcome  said  obstacles  ...  ...         ...  ...         ...         ...         ...  ...     PP- 268-274 

Chaptee  XXV.  Evening  Continuation  Schools  of  England.  [J.  W.  Tuenee.J — Leeds  School  Board : 
Diagram  showing  the  Organisation  of  Evening  Schools  and  Classes,  Higher  Grade  Evening 
Commercial  Schools,  Higher  Grade  Schools  for  Artisans  ;  Central  and  Cockburn  Higher  Grade 
Evening  Classes  for  Commerce,  Language,  etc.  ;  Cockburn  Higher  Grade  and  Leeds  Institute 
Evening  Classes.  The  Birmingham  School  Board  :  Evening  Classes,  Aims,  Curriculum,  Scale  of 
Salaries.  City  of  Manchester  School  Board :  Subjects  Taught,  Pees,  Evening  Science  and  Art 
Schools,  Evening  Commercial  Schools,  Evening  Institutes  for  Women  and  Girls.  London 
School  Board  :    General  Statistics,  Statistics  of  Special  Schools...  ...         ...     PP.  275-279 

Chaptee  XXVI.  Evening  Continuation  Schools  of  Scotland.  [J.  AV.  Ttjejjee.] — Introduction. 
Appeal  of  School  Board,  Edinburgh :  New  Eegulations,  Board's  Evening  Classes,  Elementary 
School,  Continuation  Schools  for  Young  "Women  and  Girls,  Continuation  Schools  for  Young  Men 
and  Lads,  Time-table  of  the  Portobello  Burgh  School,  Time-table  of  the  Leith  "Walk  School, 
Time-table  of  the  Sciennes  School PP.  280-284 

Chapter  XXVII.  Evening  Continuation  Schools,  America.  [J.  W.  Tuenee.J — Evening  Schools,  City 
of  New  York.  Evening  Schools,  Boston.  Evening  School,  Springfield.  Massachusetts  : 
Classes  in  Mechanical  Drawing,  Classes  in  Machine-shop  Practice  and  Tool-making,  Classes  ia 
Plumbing,  Classes  in  "Wood-turning  and  Pattern-making,  Classes  in  Mathematics,  Classes  in 
Electricity.         Courses  ...         ...  ...  ...         ...         ...  ...  ...      pp_  285-287 

Chaptee  XXVIII.  Bomestic  Science  in  New  South  Wales.  [J.  "W.  Tctenee.J— Introduction.  What 
Domestic  Science  includes.  Needlework  in  New  South"  Wales  Schools.  Cookery  in  New  South 
"Wales  Schools.  Eurther  Domestic  Teaching  necessary  in  our  Schools.  Present  Training  of 
Cookery  Teachers,  New  South  Wales.  System  of  Training  in  School  of  Cookery,  Buckingham 
Palace  Road.  The  Primus  Stove.  Need  for  a  Technical  High  School  in  Sydney  for  Girls. 

Examples  of  Girls' High  Schools  on  the  Technical  Side.  Distributing  Kitchens.  Need  of  a 
Training  School  in  Sydney  for  Teachers  of  Domestic  Science.  Our  own  System  Practical, 
Economical,  but  not  far-reaching.  Suggestion  to   Increase  Attendance  at  Cookerv  Schools. 

Syllabus,  Cookery  Classes  for  Public  School  Pupils,  New  South  "Wales;  Syllabus  of 'Domestic 
Economy  ;  Syllabus  of  Present  Students  in  Cookery  Classes  ;  Syllabus  of  Knowledge  which  should 
be  required  of  Students  training  as  Teachers  of  Domestic  Science.  Course  of  Instruction 
possible  with  aid  of  Primus  Stove;  A  Course  of  Study  on  Domestic  Science  suitable  for  Students 
in  a  Technical  High  School,  two-years' course        ...         ...         ...  pp   288-293 

Chaptee  XXIX.  General  View  of  Sigher  Technological  and  Professional  Education.  [G.  H.  Knibbs.] 
—1.  Introduction.  2.  Technical  and  Professional  Training.  3.  Eeplacement  of  Empirical  bv 
Eational  Methods  4.  The  Interdependence  of  Various  Eorms  of  Knowledge.  5.  Technical 
High  Schools  and  Universities.  (3.  Characteristic  of  the  University.  7.  Characteristic  of 
the    lechnical    High    School.           8.     Importance    of    Detailed    Curricula.  9.    Concluding 

l^em^^^s         PP.  294-297 

Chapter  XXX. 
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Chapter  XXX.  Some  Higler  Forms  of  Technical  Education  in  France.  [G.  H.  Knibbs.— 
1  Introduction.  2.  The  Conservatoire  des  Arts  et  Metiers,  Paris.  3.  The  Laboratories 
^11  Conservatoire.  4.  Administration  of  the  Conservatoire.  5.  Central  School  of  Arts 
and  Manufactures,  Pans.  G.  Courses  in  Ecole  Centrale  des  Arts,  etc.  7.  School  of  Mines, 
ht.  Etienne.  8.  Mathematical  Analysis.  0.  Eatiomil  Mechanics,  10.  Applied  Mechanics. 
11.  Physics.         12.   Mineral  Analysis.     ,     13,  Mineralogy.         14.  Perspective  and  Stereometry. 

10.  Surveying.  16.  Exploitation  of  Mines.  17.  Metallurgy.  18.  Applied  Mechanics, 
Part  II.  19.  Construction.  20.  Mineral  Analysis.  21.  Geology,  Part  I.  22.  Metallurgy, 
Part  II  23.  Geology,  Part  11.  24.  Electricity.  25.  Eailways.  2G.  Mining  Legislation 
and  Industrial  Economy.  27.  Accountancy.  2S.  Vegetable  iPalaiontology.  29.  General 
Eemarks  on  the  St.  Etienne  School  of  Mines.       30.  Other  Technical  Schools...     PP.  298-308 

Chapter  XXXI.  The  Technical  High  School  oj  Charlottenhurg,  Berlin.  [G.  H.  Knibbs.]—!.  Intro- 
duction. 2.  Departments  of  the  Charlottenhurg  Technical  High  School.  3.  Conditions  of 
Entrance.  4.  Degrees.  5.  Eees.  6.  Institutes  and  Collections  of  Various  Kinds  in  the 
Charlottenhurg   Technical   High   School.  7.  Teaching-staff  and   Students.  8.  Courses   in 

Architecture.  9.  Courses  in  Civil   Engineering.         10.   Courses  in  Mechanical  Engineering. 

11.  Courses  in  Naval  Architecture  ard  Marine  Engineering.       12.  Courses  in  Technical  Chemisty. 

13.  Courses  in  Metallurgical  Engineering.  14.  Practical  Exercises  in  the  Physical  Laboratory. 
15.  Practical  "Work  in  the  Electro-technical  Laboratory.  16.  Student-journeys  and  Excursions. 
17.  Concluding  Remarks        pp,  309-317 

Chapter  XXXII.  The  Technical  High  Schools  of  Germany.  [G.  H.  Knibbs.]— 1.  Introductory. 
2^.  Teaching  Staff  of  the  Technical  High  School  of  Slunich.  3.  Laboratory  and  General 
Equipment.  4.  Subjects  of  Instruction,  Munich  Technical  High  School.  5.  Courses  in 
Mathematical     Science.  6.  Courses   in   Natural   Science.  7.  Building  and   Engineering 

Science.  8.  Courses   in   Agricultural   Science.  9.  Courses   in    Drawing   and   Modelling. 

10.  Courses  in  General  Subjects.         11.  The   General  Division,  Munich  Technical  High  School. 

12.  Course  for  Civil  Engineers.  13.  Courses  for  Agricultural  Engineers.  14.  Courses  in 
Architecture.  15.  Course  in  Mechanical  Engineering.  16.  Course  in  Electrical  Engineering. 
17.  Courses  in  Chemistry.  18.  Courses  in  Agriculture.  19.  The  Doctorate  Degree  in 
German  Technical  High  Schools.  20.  Doctorate  Eegulations,  Munich  Technical  High  School. 
21.  Concluding  Eemarks        PP.  318-338 

Chapter  XXXIII.  The  Federal  Folytechnic  at  Zurich,  Sioitzerland.  [G.  H.  Knibbs. J — 1.  Introduction. 
2.  Entrance  and  General  Conditions.  3.  Pees  for  various  Courses.  4.  Schools  in  the  Zurich 
Polytechnic  urn.  5.  School    of    Architecture.  6.  The    Ziirich     School    of    Engineering. 

7.  The  Ziirich  Mechanico-technical  School.  8.  Ziirich  Chemico-technical  School.  9.  Ziirich 
School  for  Special  Teachers  in  Mathematical  and  Natural  Science  Subjects.  10.  Ziirich 
General  Philosophy  and  State  Economics  Schools.  11.  Ziirich  School  of  Military  Science. 
12.  Professors,  Assistants,  and  Privatdozenten,  and  their  Courses.  13.  Collections,  Equipment, 
and  Institutes,  Ziirich  Polytechnicum.         14.  General  Eemarks            ...         ...     PP.  339-355 

Chapter  XXXIV.  Sigher  Technical  Education  in  other  European  Countries.  [G.  H.  Knibbs.] — 
1.  Introduction.  2.  Austrian  Technical  High  Schools.  3.  Laboratory  Equipments,  Austrian 
Technical  High  Schools.  4.  Finland  Polytechnicum.  5.  Higher  Technical  Education  in 
Holland.     6.   Higher   Technical  Education   in   Italy.         7.  Eoyal   Industrial  Museum  of  Turin. 

8.  Higher  Course  in  Electro-technics.  9.  Higher  course  in  Electro-chemistry.  10.  Higher 
Courses  in  Tinctorial  Chemistry  and  Paper  Manufacture.  11.  Courses  qualifying  as  Industrial 
Engineers.         12.  Special  Courses,  Turin.  13.  Courses  for  Teachers  in  Industrial  Schools. 

14.  Eoyal    Higher    Technical   Institutes    and   Engineering    Schools    annexed    to    Universities. 

15.  General  Eemarks  on  Technical  Education  in  Italy.  16.  Higher  Technical  Education  in 
Eussia.  17.  Higher  Technological  Institute  of  Nicholas  I.  18.  Courses  in  Eussian 
Technological  Institute.  19.  Equipment  of  Higher  Technological  Institute,  etc.  20.  Electro- 
technical  Institute  of  Alexander  III.  21.  General  Eemarks  on  Eussian  Higher  Technical 
Education.  22.  Higher  Technical  Education  in  Sweden.  23.  Detailed  Courses  of  the 
Technical  High  School  of  Stockholm.  24.  Mechanical  Engineering  Course.  25.  Course  for 
Shipbuilders.  26.  Course  in  Electro-technology.  27.  Professional  School  for  Chemical 
Technology.  28.  Professional  School  of  Mining  and  Mining  Mechanics.  29.  Professional  School 
for  Mining  and  Metallurgy.  30.  Professional  School  of  Practical  Mining.  31.  Professional 
School  of  Architecture.  32.  Professional  School  of  Hydraulic  Construction.  33.  General 
Eemarks  on  Swedish  Technical  Education.         34.  Concluding  Eemarks           ...     PP.  356-372 

Chapter  XXXV.  Higler  Technological  Education  in  the  United  States.  [G.  H.  Knibbs.] — 
1.  Introduction.  2.  Provision  made  for  Technical  Education  in  the  United  States.  3.  Technical 
Courses,  "Washington  University.  4.  St.  Louis  School  of  Pine  Arts,  Washington  University. 
5.  The  School  of  Engineering  and  Architecture  Department,  Washington  University.  6.  Civil 

Engineering,  Washington  University.  7.  Mechanical  Engineering,  Washington.  8.  Electrical 
Engineering,  Washington.  9.  Chemical  Engineering,  Washington  University.  10.  Course 
in  "  Science  and  Literature,"  Washington.  11.  Course  in  Architecture,  Washington  University. 
12.  Polytechnic  Institutes  of  the  United  States.  13.  Polytechnic  Institute  of  Brooklyn. 
14.  Arts  Course  in  the  Brooklyn  Polytechnic.         15.  Course  in  Chemistry,  Brooklyn  Polytechnic. 

16.  Course  in  Civil  Engineering,  Brooklyn  Polytechnic.  17.  Course  in  Electrical  Engineenno;, 
Brooklyn  Polytechnic.  18.  Course  in  Mathematical  Engineering,  Brooklyn  Polytechnic. 
19.  General  regarding  the  Brooklyn  Polytechnic.  20.  The  Worcester  Polytechnic  Institute. 
21.  Course  in  Mechanical  Engineering,  Worcester  Polytechnic.     22.  Civil  Engineering,  Worcester 

Polytechnic. 
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Polytechnic.  23.  Chemistry,  "Worcester  Polytechnic.  24.  Electrical  Engineering,  "Worcester 
Polytechnic.  25.  G-eneral  Science  Course,  Worc3ster  Polytechnic.  26.  Graduate  Courses, 
Worcester  Polytechnic.  27.  Eose  Polytechnic  Institute.  28.  Mechanical  Engineering,  Eose 
I'olytechnic.  29.  Electrical  Engineering,  Eose  Polytechnic.  30.  Civil  Engineering,  Eose 
Polytechnic.  31.  Architecture,  Eose  Polytechnic.  32.  Chemistry.  33.  General  in  regard 
to  the  Eose  Polytechnic.  34.  The  Eensselaer  Polytechnic  Institute.  35.  Course  in  Civil 
Engineering.  30.  Course  in  Natural  Science.  37.  Special  Courses,  Eensselaer  Polytechnic. 
38.  Concluding  Eomarks       PP.  373-399 

CiEiPrEE  XXXVI.  The  Massachusetts  Institute  of  Teclmology,  Boston.  [G.  H.  Kkibbs.]— 1.  Introduction 
2.  G-eneral  Statement  and  Historical  Sketch.  3.  Significance  of  the  work  of  the  Institute. 
4.  Character  of  the  Instruction.  5.  The  Student  Body  of  the  Institute.  6.  Orsanisation  and 
Government  of  the  Institute.  7.  Cost  of  Buildings  and  Equipment.  8.  Budget  of  the 
Institute.         9.  Library     and    Publications.  10.  Graduates    of    the    Institute.  11.  The 

detailed    Curricula.         12.  The   Course   in    Civil    Engineering.  13.  Course    in    Mechanical 

Engineering.  14.  The  Course  in  Mining  Engineering  and  Metallurgy.  _  15.  Course  in 
Architecture.  16.  The    Course    in    Chemistry.  17.  Course    in    Electrical    Engineering. 

18.  Course    in    Biology.  19.  Course    in    Physics.  20.  Course      in     Electro-Chemistry. 

21.  Course  in  General  Studies.  22.  Course  "in  Chemical  Engineering.  23.  Course  in 
Sanitary  Engineering.  21.  Course  in  Geology.  25.  Course  in  Naval  Architecture.  26.  Course 
in  Naval  Architecture  for  Naval  Constructors.  27.  Eequirements  for  Graduation.  28.  Master 
of  Science.  29.  Doctor  of  Philosophy.  30.  Other  advanced  Courses.  31.  The  Laboratory 
Equipments.         32.  Equipment   for  Mechanic  Arts.  33.  Equipment   for    teaching  Chemistry. 

31'.  Equipment  for  teaching  Physics.  35.  Electrical  Engineering  Laboratory.  36.  Equipment 
for  Instruction  in  Civil  Engineerinc;  and  Surveying.  37.  The  Hydraulic  Laboratory, 
38.  The  Steam  Laboratory.  39.  The  John  Cummings  Laboratories  of  Mining  Engineering  and 
Metallurgy.        40.  Biology.       41.  G-eology  and  Mineralogy.       42.  Conclusion.    PP.  400-426 

Chaptee  XXXVII.  The  Stevens  Institute  of  Technology,  Holohen,  New  Jersey.  [G-.  H.  Knibbs.] — 
1.  Introductory.  2.  Admission.  3.  Departments.  4.  Graduation  Course.  5.  Degree, 
Pees,  Scholarship.  6.  Examples  of  Practical  and  Theoretical  Work.  7.  Apparatus  Equip- 
ment.        8.  Concluding  Eemarks PP.  427-432 

Chaptee  XXXVIII.  Technical  Forms  of  Education  in  American  Universities.  [G.  H.  Knibbs. J — 
1.  Introduction.  2.  Harvard  University.  3.  Lawrence  Scientific  School.  Courses  in  the 
Lawrence  Scientific  School.  4.  Colleges  at  Berkeley,  University  of  California.  5.  College  of 
Mechanics,  Berkeley,  (Jniversity  of  California.  G.  College  of  Civil  Engineering,  Berkeley. 
7.  Eegulations  with  regard  to  the  Dogre«  of  Civil  Engineer.  8.  College  of  Mining  and 
Metallurgy,  Berkeley,  University  of  California.  9.  College  of  Chemistry,  Berkeley,  University 
of  California.  10    Equipment  of  Colleges  and  Departments.         11.  Detailed   Equipment  of 

some  of  the  Laboratories.  12.  Technical  Courses  in  Cornell  University,  Ithaca.  13.  Course  in 
Architecture,  Cornell.  14.  Course  in  Civil  Engineering,  Cornell.  15.  Sibley  College  of 
Mechanical  Engineering.  16.   Cour.-es  in  Mechanical  Engineering,    Cornell.  17.  Course  in 

Electrical  Engineering,  Cornell.  18.   Courses  in  Marine    Construction.   Cornell.  19.  Other 

Courses,    Cornell.         20.  Equipment    and    Apparatus,      Cornell     University.  21.  Hydraulic 

Laboratory,  Cornell.  22.  Cement  Laboratory,  Cornell.  23  Geodetic  Laboratory,  Cornell. 
24.  Metric  Laboratory,  Cornell.  25.  Testing  ]Materials  of  Construction,  Cornell.  26.  Photo- 
graphic Laboratory,  Cornell.  27.  Barnes'  Astronomical  Laboratory,  Cornell.  28.  Museums 
of   Civil   Engineering,  Cornell.         2!)    Sibley    College    and   its   Equipment.  30.  Mechanical 

Laboratories,  Sibley  College.  81.  Laboratories  of  Electrical  Engineering,  Cornell. 
32.  Sheffield  Scientific  School,  Yale  University.  33.  Course  in  Chemistry,  Yale.  34.  Course 
in  Chemistry  Preparatory  to  Metallurgy.  30.  Course  in  Civil  Engineering,  Yale.  36.  Course 
in  Mechanical  Engineering,  Y^ale.  37.  Course  in  Electrical  Engineering,  Yale.  38.  Course 
in  Municipal  and  Sanitary  Engineering,  Yale.  39.  Course  in  Engineering  Preparatory  to 
Mining,  Y'alc.  40.  Course  in  Natural  History,  Yale.  41.  Course  in  Mineralogy  and  Other 
Studies   Preparatory    to    Geology,    Yale.  42.  Course  in    Biology    Preparatory    to    Medical 

Studies,  Yale.  43.  Course  in  Select  Studies  Preparatory  to  Other  Higher  Studies,  Yale. 
44.  Course  in  Agriculture,  Yale.  45.  Course  in  Studies  Preparatory  to  the  Study  of  Forestry, 
Yale.  4'j.  General  Eemarks.  47.  The  Towne  Scientific  School,  University  of  Pennsylvania. 
48.    Courses    in    Architecture,    Pennsylvania.  49.    Courses    in    Science    and     Technology, 

Pennsylvania.  50.  Courses  in  Mechanical  Engineering,  Pennsylvania.  51.  Course  in 
Electrical  Engineering,  Pennsylvania.  52.  Courses  in  Civil  Engineering,  Pennsylvania.  53. 
Courses  m  Chemistry,  Pennsylvania.  54.  Equipment  of  Technology,  Pennsylvania  University. 
55.  Other  Universities  ...         ...         ...         ...  .  .  pp  433-462' 


CuAPrEH  XXXIX.     Technical  Education  in  the  United  Kinqdom.     [G.  H.  .Knibbs  1—1    Introduction 
2.  Kindergarten  and  Manual    Training.         3.  Technical  Education   under   the   Board    of    the 


,  TT   •        •  ^  o Jmversity.         „.   ^^^t^^^^a.^  <_uuiocD  .... 

Liverpool  Universit.v  10.  The   City  of  Liverpool  School  of  Architecture  and  Applied  Art. 

IL  Technology  in  the  Victoria  University,  Manchester.  12.  Technical  Education,  Yorkshire 
Co  lege,  Leeds.  13  Tie  Durham  College  of  Science,  Newcastlc-on-Tyne.  14.  Engineering 
Laboratory,  Durham  Co  lege  of  Science.  15.  Art  Department,  Durham  College  of  Science 
1  ..Special  Saturday  Classes  Durham  College  of  Science.  17.  Evening  Classes,  Durham 
College   of    Science.  18.    Technical   Instruction,  University   of  London!  19.    Technical 

Instruction, 
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Instruction,  King's   College,   London.  20.   Faculty   of   Science,    University   of  Edinburgh. 

21.  Eegulations  of  Science  Degrees,  University  of  Edinburgh.  22.  Heriot-Watt  College,  Edin- 
burgh. 23.  Special  Classes,  Heriot-Watt  Cdllece.  2-1.  Evening  Classes,  Heriot-Watt  College. 
2-5.  Laboratories  and  Workshops,  Heriot-Watt  College.  2G.  Eaculty  of  Science,  University  of 
Glasgow.  27.  Hegulations  for  Degrees  in  Pure  and  Applied  Science,  University  of  Glasgow. 
28.  Technical  Instruction,  Eoyal  University  of  Ireland.  29.  Agricultural  Courses,  University 
College  of  Wales,  Aberystwyth.  30.  Courses  in  Agriculture,  University  Collese  of  North 
Wales,  Bangor.         31.  Course  in  Electrical  Engineering,   University   College   of  North   Wales. 

32.  Engineering    Courses,    University    College    of   South    Wales   and    Monmouthshire,    CardiiF. 

33.  General  Observations  on  the  Technical  Courses  in  British  Universities.         3i.  The  Municipal 
School  of  Technology,  Manchester.         35.  The  Preparatory  Course,  Manchester  School  of  Techno- 
logy.        3G.  Course  of  Mechanical  Engineering,  Manchester.         37.  Electrical  Engineering  and 
Technical  Physics,  Manchester.         SS.  Equipment  for  Instruction  in  Electrical  Engineerin2;  and 
Technical  Physics,  Manchester.       39.  Course  in  Municipal  and Sanitarv  Engineering.       40.  Equip- 
ment for  Instruction  in  Municipal  and  Sanitiry  Engineering.         41.  Course  in  Chemistry  and 
Chemical  Technology,  Municipal  School,  Manchester.         42    Tjaboratories  of  the  Chemical  Depart- 
ment.        43.  Courses  in  Photography  and  Printing,  Municipal  School  of  Technology,  Manchester. 
44.  Equipment  for  Photography  and  Printing.         45.  Course  in  Textile   Industries,  Municipal 
School  of  Technology,  Manchester.         4G.  Equipment  for  Instruction  in  the  Textile  Industries. 
47.  Special  Classes,  Municipal  School  of  Technology,  Manchester.         48    Day  Classes  for  Women, 
Manchester.           49.  Plain    and    Art-Needleworlc,    Manchester.           50.  Embroidery    and   Art- 
Needlework.         51.  Evening  Classes  Municipal  School,    Manchest>-r.         -'2.  Science  and  Tech- 
nology   (Sections  II  and  III),    Manchester.         53.  Eull   Technological    Certificate.         54.  The 
Municipal  School  of  Art,  Manchester.         55.  General  remarks  on  Technological  Instruction  in 
Manchester.          50.  City   and    Guilds    Central    Technical    College,    Exhibition   Eoad,    London. 
57.  Courses    of    studv.    City  and    Guilds    Central   Technical   College.          58.  City   and    Guilds' 
Technical   College,    Einsbury,  Leonard-street,    City-road,  E.G.          59.  Day    ■"'ourses.   Technical 
College,   Einsbury.           (j^.  Evening    Courses,    City   and    Guilds    Techniciil   College,    Einsbury. 
(il.  Teachers'  Certificates  in  Domestic  Economy,  Department  of  Technology,  City  aud  Guilds  of 
London    Institute.           02.   City  and    Guilds    of    London   Institute,    Department    of    Technology 
and  Manual   Training.           03.  Courses  i.'i   the   Department   of  Technology.  04.  The   East 
London  Technical  College.         05.  Day  Classes,  East  London  Technical  College.         00.  Evening 
Classes,  East  London  Technical    College.          07.  Day  School,  East   London  Technical  College. 
08.  Classes  at  the  Bow  and  Bromley  Branch  of  the  Ea>t  London  Technical  College.         09.  The 
South-Westeru  Polytechnic,  Chelsea,  S.  W.,  Day  College  for   Men.          70.  Courses  of   study, 
Chelsea  Polytechnic.          71.  Course   in   Mechanical    Engineering.          72.  Course   in   Electrical 
Engineering.           73.  Course   in   Chemistry   and  Metallurgy.           74.  Courses   in    Biology   and 
Geology.            75.  Courses    in   Languages,    Literature,   History    and   Logic.           70.  Course   in 
Commerce.           77.    South-Western    Polytechnic,    Chelsea,    S.  W.,    Day     College    for   Women. 
78.  Evening  Courses,  the  South- Westein   Polytechnic,   Chelsea.          79.  Battersca    Polytechnic, 
South  London.           80.   Courses  of  Study  for  Beginners,  Battersca  Polylechnic.  i-1    Evening 
Courses,    Battersca    Polvtechnic.             82.    Courses    in    Physics    and    Kleciriial    Engineering. 
83.   Coarsen  in  lnorganic,'Organir,  and  Tdchnological  Chemistry.           n4.  Other  Courses,  Battersca 
Polytechnic.            85.  Day  Courses,  Baiters-ea  Polytechnic.            80.  The    Birkbeck  Literary  and 
Scientific  Institution.          87.  The  Municipal  Technical  School,  Birmingham.          88.  The  Technical 
Evening    School,    Birmingham.           8.i.  Cour.-e,^   of    Study,    Evening   Classes.          90.    Day    aud 
Evening   Courses  for  Women,  Municipal   Technical  School,   Birmingham.          91.  Societies  and 
Clubs,  Slunicipal  Technical  School,  Birmingham.           92.  Municipal  School  of  Art,  Birmingham.^ 
93.   School  for  Jewellers  and  Silversmiths,  Victoria-street,  I^irmingham.           94.  Branch  School  of 
Art    Mosely-road,  Birmingham.          95.  The  Leeds  Institute  of   Science,  Art,  and  Literature. 
90.  Courses  of  Studv,  Technical  School,  Leeds.          97.  School  of  Art,  Leeds.          98.  The  Boys' 
Modern  School,  Leeds           99.  The  Girls'  Modern  School,  Leeds.          100.  The  School  of  Music, 
Leeds            101.  The  Glasgow  and  West  of  Scotland  Technical  College.          102.  The  Municipal 
Technical  Institute,  Belfast,    Ireland.          103.  School   of   Art,    Municipal   Technical   Institute, 
Belfast.         104.  Conclusion             PP.  463-517 

Chapter  XL.  Anricultural  Education  in  Germany.  [G.  H.  Yim^^s.]-'^:^vt  IS  u,periur  Agricultural 
mucation.  1.  Agricultural  Education  in  Germany— General;  2.  Ihe  Agricultural  High 
School  of  Hohenheim.  3.  The  Equipment  of  the  Hohenheim  Agricultural  School  4.  ihe 
Earmincr  and  Gardening  Schools  at  Hohenheim.  5.  The  Agricultural  Technological  Institution 
of  Hohlnheim  0.  Earmiog  and  Breeding  Establishments  at  Hohenheim.  7.  Iho  Agricultura,l 
Hi"h  School  of  Berlin.  8  Courses  of  Instruction— Berlin  Agricultural  High  Schoo  . 
9  Geodesv  and  Agricultural  Engineering,  Berlin.  10.  Equipment  of  Berlin  Agricultural  High 
School  11  Original  liesearch  in  Agricultural  Science,  Berlin.  12.  Agricultural  Higli 
School'  of  Poppelsdorf.  13.  Eees  at  Agricultural  High  Schools.  14.  The  Agricultura 
Institutes  of    German   Universities.         15.  Agriculture  and    Brewing   Schools.  ^'^  ^P?"^^ 

Agricultural  Courses Pi:*.  i>ia  OdU 

Paet  II  Secondary  Agricultu.ral  Education  in  Gnrma»!J.  17.  Secondary  Agricultural  Education. 
18.  Teaching-staff  of  a  Secondary  Agricultural  School.  19.  Equipment  of  Secondary  Agricul- 
tural Schools    PP.  5dU-5c51 

Paet     III.     Elementary    Agricultural   Education    in   Germani/.  20.     Introductory     Remarks. 

21  Elementary  Agricultural  Instruction.  22.  Farming  Schools.  23.  Agricultural  Winter 
Schools.  24.  Special  Agricultural  Schools.  25.  Travelling  Lecturers  on  Agriculture. 
20  Elementary  Agricultural  Education.  27.  Moral  and  Social  Advantages  o£  Elementary 
Agricultural  Instruction.  28.  Education  of  Teachers  for  Agricultural  instruction  m  Elementary 
'  Schools.         29.  Agricultur.al  Education  ift  felatipn  to  Industry.         30.  General  C^J'^'^^^J^^g,^ 

Chaptek  XLI. 
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CnAPTEE    XLT.      Jgriciillur  .1   Instruction    in   the   Setherlands,    Belgium,    etc.       [G.    H.    Knibbs.J — 

1.  G-eneral  Scheme  of  Dutch  Agricultural  Education.      2.  System  of  the  College  at  Wageningen. 

3,  The  Programme  at  Wageningen  Agricultural  School.  4.  The  Horticultural  School,  Wagen- 
ingen. 5.  The  High  School  Agricultural  Programme.  6.  High  School  for  Agriculture  and 
Forestry.  7.  State  Agricultural  and  Horticultural  AVinter  Schools  (Rijkslandbouwwinter- 
scholen  and  Eijifstuinhouwwinterscholen).  8.  The  Utrecht  Veterinary  College.  9.  Instructors 
in  Agriculture  and  Horticulture  appointed  by  the  Dutch  Government.  10.  Agriculture  taught 
by  the  Provincial  Agricultural  and  Horticultural  Societies,  with  pecuniary  assistance  from  the 
State.  11.  Outline  of  Belgian  Agricultural  Education.  12.  The  Institut  Agricole  of 
Gembloux.  13.  Administrative  and  Teaching-staff  of  the  Gembloux  Institute.  14.  Conditions 
of  Admission.  15.  The  Course  of  Studies  in  the  Gembloux  Institute.  16.  Detail  of  the 
Study.  17.  State  School  of  Veterinary  Medicine.  18,  Secondary  Agricultural  Education. 
19.  Secondary  Agricultural  and  Horticultural  Schools  in  Belgium.  20.  Schools  of  Agricultural 
Management  in  Belgium.  21.  Programme  in  the  Agricultural  Sections  of  Secondary  Schools. 
22.  Courses  in  Agronomy  for  Adults.  23.  Elementary  Course  in  Agronomy  for  Soldiers. 
24.  Courses  in  Farriery.  25.  Course  in  Fruit-tree  Arboriculture  and  in  Kitchen-gardening. 
26.  Course  in  Apiculture.  27.  Dairying  Schools.  28.  Commercial  Significance  of  the 
Dairying  Schools  of  Belgium.  29.  State  Analytical  Laboratories.  30.  General  Conclusions 
as  to  Dutch  and  Belgian  Agricultural  Education  ...          ...          ...  ...  ...     PP.  538-558 

Chaptee  XLII.  Agricultural  Education  in  Austria,  Soliemia,  Denmarh,  Italy,  Norway,  Sweden.  [G.  H. 
Knibbs.] — 1.  Introduction.  2.  Agricultural  Education  in  ^Austria.  3.  Agricultural  High  School 
of  Vienna.  4.  j^  gricultural  Course  in  the  Cracow  University.  5.  Other  Advanced  Agricul- 
tural Courses  in  Austria.         6.  The  Secondary   or   Middle  Grade  of   Agricultural   Education. 

7.  Scheme  of  Austrian  Secondary  Agricultural  Education.  8.  Austrian  Secondary  Education 
in  J'orestry.  9.  Secondary  Schools  for  Fruit  Culture,  Viticulture,  Horticulture,  etc. 
10.  Academy  for  the  Brewing  Industry,  Vienna.  11.  Farming  Schools  in  Austria.  12.  Agricul- 
tural Winter  Schools  in  Austria.      13.  Schools  for  Elementary  Forestry.      14 .  Austrian  Dairying 

Schools,  and  Country  Housekeeping  Schools.  15.  Various  other  forms  of  Special  Schools, 
Austria.  16.  Concluding  Eemarks  on  Austrian  Agricultural  Education.  17.  Agricultural 
Education  in  Denmark.  18.  The  Veterinary  and  Agricultural  High  School  of  Copenhagen. 
19.  Curriculum  in  Veterinary  Science,  Denmark.  20.  Curriculum  in  Agriculture,  Denmark. 
21.  Curriculum  for  Agricultural  Engineers  and  Surveyors,  Denmark.  22.  Curriculum  in 
Horticulture,  Denmark.  23.  Curriculum  in  Forestry,  Denmark.  24.  General  .Remarks  on 
Danish  Agricultural  Education.  25.  Agricultural  Education  in  Italy.  26.  Practical  Schools 
of  Agriculture,  Italy.  27.  Higher  Schools  of  Agriculture,  Italy.  28.  University  School  of 
Agriculture  at  Pisa.  29.  Agricultural  Education  in  Norway,  30.  Agricultural  Education  in 
Sweden.  31.  Agricultural  Schools,  Sweden.  32.  Farming  or  Agronomical  Schools,  Sweden. 
33.  Agricultural  Institutes,  Sweden.  34.  Swedish  Dairying  Schools.  35.  Swedish  Farriery 
Schools.  36.  Instruction  in  Forestry — the  Institute  'of  Forestry,  Sweden.  37.  Lower 
Forestry  Schools,  Sweden,         38.  Concluding  Eemarks PP.  559-572 

CiLviTEE    XLIII.      Agricultural    Education    in    Switzerland.       [G.    H.    Kkibbs.] — 1.     Introduction. 

2.  The  Agricultural  and  Forestry  Department  of  the  Polytechnic  at  Zurich.  3.  School  of 
Forestry,  Ziirich.  4.  School  of  Agriculture,  Ziirich.  5.  "School  of  Agricultural  Engineering. 
6.  Seed-testing  Station,   etc.,  Zurich.         7.    Agricultural   Education  at  Lausanne,   Switzerland. 

8.  Equipment  of  the  "  Institut  Agricole."  9.  Lecture  Notes.  10.  Agricultural  Publica- 
tions of  Lausanne.  _  11.  School  for  Cheese-manufacture  at  Moudon.  12.  Other  forms  of 
Agricultural  Education.         13.  Concluding  Eemarks      PP.  573-579 

CxiAiTER,  XLIV.  The  "Institut  National  Agronomique"  of  France.  Fundamental  Sciences.  [G.  H. 
Knibbs.]— 1.  Introduction.  2.  Conditions  of  Entrance.         3.  The   Course  in  the  Institute. 

4.  Study  of  the  Fundamental  Sciences  of  Agronomy.  5.  Study  of  Agronomy.  6.  Practical 
Teaching  iu  Agronomy.  7.  Biology  of  Plants.  8.  Practical  Botanical  Work.  9.  Botanical 
Excursions.  10.  General  Physiology.  11.  Zoology,  and  its  Application  to  Agriculture. 
12.  Programme  of  Exercises  m  Agricultural  Zoology.  13.  Geology  applied  to  Agriculture. 
14.  Zoological  Excursions.  15.  Practical  Exercises  in  Petography.  16.  Vegetable  Pathology. 
17.  Practical  Micrographic  Exercises  in  Vegetable  Pathology.  18.  Microbiology  19.  Physics 
and  Meteorology.  20.  Practical  Exercises  in  Physics  and  Meteorology  21  The  Practical 
Course  m  Electricity.  22.  Applied  Chemistry  ;  Investigation  and  Analysis.  23.  Chemical 
Analysis  and  Demonstration.  24.  Agricultural  Chemistry.  25.  Organic  Chemistry  as 
applied  to  Agricultural  Industry.  26.  Course  in  Mathematics.  27.  Agricultural  Mechanics. 
28.  Agricultural  Hydraulics.  29.  Practical  Work  in  Mathematics.  30.  Practical  Applica- 
tions in  Mechanics  and  Hydraulics.  31.  Mathematics  and  Topography.  32  Graphical  and 
Topographical  Drawing^  33.  Topography.  34.  Social  Sciences.  35.  Eural  Legislation 
and  Administrative  Eight  36.  Complementary  "  Conferences."  37.  Course  in  Eural 
Economy.       38.  Course  m  Agricultural  Accountancy.      39.  Political  Economy.       40.  Conclusion. 

PP.  580-621 

CiiArrEE  XLV  The  -  Institut  National  Agronomique"  of  France.  [G.  H.  Knibbs.1-].  Introduc- 
tion. 2.  Outline  of  the  Course  m  Agronomy.  3.  Special  Equipments.  4.  The  Course  in 
Agnculture.         6.  Applied  Agriculture.  6.  Course  in  Zootechnics.  7.  Practical  Exercises 

in  Zootechnics.  8     -Conferences      in  Aviculture.         9.  Agricultural  Machinery  and  Eural 

Construction.  10.  Eural    Construction.  11.  Practical^ Exercises.  12.  Agricultural 

ir^nXirP  -Lhe  Economics  of  Forestry.       14.  Course  in  Viticulture.        15.  Conferences 

on  Viticulture.  lb.  Colonial  Culture.  17.  Comparative  Agriculture.  18.  Course  in 

Arboriculture.  19.  Aquiculture.  20.  The   Horse   and   its  ^are.  21.  The    Practical 

•vrS.lofC^^'"^-  oi  J\:^^^^^^^ori,,  annexed  to  the  "Institut  Agronomique." 
''6-  Con  h    Ln  ^'''^"'  ^"'"^-         -'■  ^^^^^^'^  «*  ^^e  Agronomical  Engineer. 

^-  •" ...    PP.  622-645 
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CnAPTEE  ^LVI.  Agricultural  and  Forastr,,  Education  in  American  Universities.  \Gr.  H.  Knibbs  1-^ 
1.  Introduct.on.  2.  Berkeley  College  of  Agriculture,  University  of  California.  3.  Special 
or  Limited  Courses  in  Agriculture,  Berkeley.  4.  Experimental  Stations,  CaliEornia  University. 
5  General  Eemarks  on  the  Berkeley  Agricultural  College.  6.  College  of  Agriculture,  Cornell 
University,  Ithaca.  7  Equipment  of  the  Agricultural  College.  8.  Entrance  Conditions, 
Cornell  Agricultural  College.  2.  The  Agricultural  Course,  Cornell.  10.  Winter  Courses 
borneil.  11.  Course  m  Eorestry,  Cornell  University.  12.  Details  of  Graduate  Course  in 
forestry,  Cornell  1.3.  Special  Courses  in  Forestry.         14.  The  Bussey  Institution  or  School  of 

Agriculture  and  Horticulture,  Harvard.  15.  Eees,  Agricultural  Course,  Harvard.  16.  School 
ot  Agriculture,  Purdue  University.  17.  Winter  Course  in  Agriculture,  Purdue  University. 
IS.  Agricultural   Courses   in  the  University  of  Wisconsin.  19.  L3ng  Agricultural  Course, 

Wisconsin.  20.  Short  Course  in  Agriculture,  Wisconsin.  21.  Dairying  Course,  Wisconsin. 
22.  Advanced  Dairy  Works,  Wisconsin.  23.  General  Eemarks  on  the  Agricultural  Courses, 

Wisconsin.         24.  Concluding  Eemarks  on  Agricultural  Education  iu  America.     PP.  646-655 

Chaptrr  XLVII.  Agrimlture  in  European  Countries  {General).  [J.  W.  Tuenee.]— Introduction. 
France:  Primary  School  Work.  Holland:  State  Training  in  Agriculture,  Instruction  in 
jSature  Study,  Haarlem  Training  School,  Time-table  Haarlem,  Higher  Agricultural  Schools, 
Agricultural  Education,  College  at  Wageningen,  Winter  Schools  of  Agriculture  and  Horticulture, 
the  Colony  of  the  Societe  de  Bienfaisance.  Belgium:  College  at  Vilvorde,  University 
Agricultural  College  at  Gembloux,  Syllabus  of  Work,  Farm  School  for  Girls,  Heverle. 
Switzerland  :  Agricultural  College,  Lausanne,  Training  of  School  Teachers,  Svllabus  oF  Work, 
the  Grounds "  PP.  656-661     ' 

Chapter  XLVIII.  Agriculture  in  the  Primary  Schools  of  JSfeiv  South  Wales.  [J.  W.  Tijrnee.J— 
Introdiiction.  Mr.  Halstead's  Plan  of  Instruction;  Service  with  the  Stale— Work  at  Public 
School,  Marlee;  Work  at  Public  School,  Croome ;  Eesults,  Eglioton  Experiences.  Eeport  of 
Education  on  School-grounds,  Certificate  from  Bathurst  Agricultural  Society,  Plot  Svstem, 
Vegetables  and  Forage  Plants  Grown,  Experimental  Plots,  Opinions  of  Authorities,  Care  of 
Garden  Tools,  Effect  of  Xature  Study  on  Children,  Practical  V^alue  of  Agricultural  Teaching, 
Peripatetic  Teachers,  Lesson  Notes,  Public  Opinion  of  Eglinton  Methods,  Society  formed  in 
Bathurst  to  promulgate  these  Methods,  Testimony  of  Honorary  Secretary  to  the  Movement, 
Support  of  Bathurst  Press,  Eglinton  example  influences  other  Schools PP.-662-686 

CnAPTEE  XLIX.  Secondary  Agricultural  Education  in  New  South  Wales.  [.I.  W.  Turnee  J — 
Hawkesbury  Agricultural  College  and  Experimental  Farm,  Eichmond,  New  South  Wales  :  Officers 
and  Staff,  Introduction,  Objects  of  the  Institution,  the  Curriculum,  Conditions  of  Admission, 
Fees  and  Deposits,  Special  Courses  and  Special  Fees,  Bursaries,  Medals  and  other  Prizes, 
Students'  Outfit,  College  Sessions,  Eftgulations,  Working  Hours,  Actu.al  Programme,  College 
Eules,  College  Lectures,  Syllabus  of  Instruction,  Practical  Work  of  the  Farm,  Examinations  for 
Diplomas,   Specimen  Examination  Papers.  Other   State  Agricultural  Institutions:    Wagga, 

Bathurst — Syllabus  of  Work  in  each.  WoUongbar :  Conditions  of  Admission  to  the  Three 
Institutions — Eesident,  Full  Course  Students  ;  Non-resident,  Special  Course  Students  ;  Fees, 
Bursaries,  Special  Terms  for  Ex-students  of  the  Hawkesbury  Agricultural  College,  Special  Course 
for  Farmers'  Sons  at  Wagga  Farm,  Farm  Sessions,  Discipline,  Working  Hours.  Berry: 
Special  Sessions,  Special  Short  Courses,  Syllabus,  Lectures  ...  ...  ...     PP.  687-710 

Chapter  L.  Commercial  Education  in  Great  Eritain.  [J.  W.  Turner  ] — Introduction.  English 
Opinions  :  Special  Committee's  Eeport — Instruction  in  Element.iry  Schools,  Instruction  in  Higher 
Grade  Schools,  Instruction  in  Secondary  Schools,  Second  Grade,  Model  Business  Houses, 
Instruction  in  Secondary  Schools,  First  Grade,  Co-operation  of  Commercial  Men,  Training  of 
Teachers  for  Commercial  Schools,  Commercial  Teachins;  in  Evening  Classes,  University  Commercial 
Education,  Committee's  Eecommendations.  Other  British  Expert  Opinions  on  the  Teaching  of 
Commercial  Subjects:  Sir  Thomas  Sutherland,  Chairman,  P.  and  0.  Steamship  Co. ;  Sir  Owen 
lioberts  (of  the  Company  of  Clothworkers)  ;  .1.  F.  Blackwell.  Esq.,  Chairman  of  the  London 
Chamber  of  Commerce  ;  Mr.  M.  E.  Sadler ;  Mr.  Sidney  Webb.  Commercial  Education  in 
Elementary  Grades.  London  Chamber  of  Commerce,  Junior  Commercial  Course,  Syllabus  and 
Scheme  of  Education.  French  Scheme.  Munich  Scheme.  Leipzig  Scheme.  Syllabus 
of  the  Junior  Examination  for  Commercial  Education  Certificates,  London,  1902.  Commercial 
Education  in'  the  First  and  Second  Grade  Secondary  Schools  (British) ;  University  College 
School,  London  ;  Commercial  Department,  Curriculum,  Higher  Commercial  Department,  Syllabus. 
High  Schools,  Edinburgh  and  Glasgow        PP.  711-722 

Chaptee  LI.  Higher  Commercial  Education  in  Great  Britain,  and  E.taminations  of  the  London  Ghamher 
of  Commerce.  [G.  H.  Knibbs.] — 1.  Introduction.  2.  The  Function  of  a  Faculty  of 
Commerce.  3.  Faculty  of  Commerce,  University  of  Birmingham.  4,  Curriculum  for  the 
Degree  of  Bachelor  of  Commerce.  5.  Synopsis  of  Commercial  Courses,  Birmingham  University. 
G.  Faculty  of  Commerce,  University  of  Manchester.  7.  Higher  Commercial  Certificates. 
8.  SynoDsis  of  Subjects,  Faculty  of  Commerce,  Manchester  University.  9.  Commercial  Courses 
in  the  University  of  Liverpool.  10.  Scheme  of  Commercial  Education  instituted  by  the 
London  Chamber  of  Commerce.  11.  Syllabus  of  Examinations  for  the  "Junior  Commercial 
Certificate."  12.  Syllabus  of  Examination,  for  the  "  Senior  Commercial  Certificate."  13.  The 
London  Chamber  of  Commerce  Teachers'  Diploma.  14.  Special  Prizes  of  the  Textile 
Trade's  Section.  15.  Details  in  the  Junior  Course.  IG.  Details  of  the  Senior  Course. 
17.  Commercial  Education.         18.  Concluding  Eemarks  PP.  723-738 

Chapter  LII. 


Chapter  LII.  Commercial  Education  in  Belgium.  [J.  W.  TimNEn.]— Introduction.  Time-table  of 
Upper  Primary  School.  Syllabus  of  the  Secondary  Commercial  Schools,  Time-table; 
Commercial  High  School,  Antwerp PP.  739-740 

CuAPTER  LIII.  The  Higher  Institute  of  Commerce,  Anfioerp.  [G.  H.  Knmbs.J— 1.  Introductory 
Observations.  2.  Importance  of  detailed  Programmes.  3.  The  Higher  Institute  of 
Commerce,   Antwerp.            4.  Inscription   and   Registration   of    Students.  5.  Examinations. 

G.  Preparatory  Course.  7.  Miscellaneous  and  Minor  Regulations.  8.  Special  Lectures. 
9.  General.  10.  Programmes  of  the  Courses  in  the  Institute.  11.  Commercial  Bureau 
(Lower  Section).  12.  History  of  Negotiable  Products.  13.  Political  Economy  and 
Statistics.  14.  Commercial  and  Industrial  Geography.  15.  Law:  Outline  of  its  General 
Principles.  16.  German  (Lower  Section.)  17.  English  (Lower  Section.)  18.  Other 
Languages.  19.  Second  Year  Courses  ;  Commercial  Bureau.  20.  History  of  Negotiable 
Products.  21.  General  History  of  Industry  and  Commerce.  22.  Commercial  and  Marine 
Law:    Principles    of     the  Law    of    Nations.           23.  Customs     Legislation. _  24.  Maritime 

Construction,  etc.  2.3.  Commercial  and  Industrial  Geography,  and  Political  Economy  and 
Statistics.  26.  Languages.  27.  Third  Tear  Courses.  28.  The  Law  of  Nations: 
Principles.  29.  Political  Economy,  Industrial  Geography,  etc.  30.  Industrial  Technology. 
31.  Transport.  32.  Colonial  Culture  and  Hygiene :  Culture.  33.  Languages.  34.  Prepara- 
tory Course.  35.  Details  of  Preparatory  Course.  30.  Regulations  as  to  Entrance 
Examination.         37.  Concluding  Remarks PP.  741-750 

Chapteb  LIV.     Commercial  Education  in  Austria,  Bohemia,  France,  and  Germany.      [G.  II.  Knibbs.] — 

1.  Introduction.  2.  Commercial  Education  in  Austrin,  its  Extent.  3.  Courses  in  Austrian 
Commercial  Schools.  4.  Statistics  of  Austrian  Commercial  Education.  5.  The  Commercial 
Academy  of  Aussig,  Bohemia.  6.  Commercial  Course  for  Girls,  Aussig.  7.  The  Mercantile 
Continuation  School,  Aussig.  8.  The  Commercial  Academy  of  Olmiitz.  9.  Commercial 
School  for  Girls,  Olmiitz.  10.  Commercial  Education  in  Prance.  11.  Elementary  Com- 
mercial Education,  France.  12.  Girls'  I'ractical  School  of  Commerce  and  Industry,  Nantes. 
13.  Directors  and  Teachers.  ]4.  Other  Elementary  Commercial  Instruction.  15.  Exhibitions 
or  Scholarships.  16.  Higher  Commercial  Education,  France.  17.  Criticism  on  the  work  of 
the  Higher  Commercial  School.         18.  Commercial  Education  in  Germany     ...     PP.  751-757 

CniPiER  LV.     The  Riqher  School  of  Commerce    of  Lille,  France.     [G.  H.  Knibbs.] — 1.   Introduction. 

2.  Aim  of  the  School.  3.  Advantages  ot  the  School.  4.  Regime  of  the  School.  5.  Pees. 
6.  Qualification  for   Entrance.         7.  Preparatory  Course   in  the   Higher  School  of  Commerce. 

8.  Entrance  Examination.  9.  Bursaries.  10.  Detailed  Programme  of  Preliminary  Know- 
ledge Required — Arithmetic.  11.  Algebra.  12.  Geometry.  13.  Chemistry.  14.  Physics. 
15.  Geography.  16.  History.  17.  General  Remarks  on  Preparation.  18.  General 
Programme  of  the  Course.  19.  Commerce  and  Accountancy.  20.  Applied  Arithmetic. 
21.  Book-keeping  and  Accountancy.  22.  Foreign  Languages.  23.  Applied  Mathematics. 
24.  Study  of  Merchandise.  25.  Laboratory  Work.  26.  Economic  Geography.  27.  History 
of  Commerce.  28.  Political  Economy.  29.  Elements  of  Public  Law,  Civil  Law,  and  Com- 
mercial and  Marine  Legislation.  30.  Industrial  and  Labour  Legislation.  31.  Fiscal  and 
Customs  Legislation.  32.  Transports  and  Plant.  33.  Organic  Chemistry.  34.  Trade  in 
Textiles,  Threads,  and  Fabrics.         35.  Caligraphy.         36.  French.         37.  Concluding  Remarks 

PP.  758-774 

Chapter  LVI.  The  Higher  School  of  Gommerje  of  Marsfille?,  France.  [G.  H.  Knibbs.J — 1.  Introduction. 
2.  Organisation  of  School  of  Commerce.  3.  Pasdagogic  Organisation.  4.  Programme  of  the 
Sections.  5.  Certificates  and  Diplomas.  6.  Function  of  the  School.  7.  Details  of  the 
Courses.  8.   Commerce     and     Accountancy,     Commercial     Section,  ,  1  st    and    2nd    Tears. 

9.  Modern  Languages,  Commercial  Section.  10.  Merchandise,  Commercial  Section. 
11  Economic  Geography,  Commercial  Section.  12.  Public  and  Civil  Law,  Commercial  Section. 
13.  Legislation  in  regard  to  Industry  and  Labour,  Commercial  Section.  14.  Legislation 
Affecting  Commerce,  Sea-trade,  Fiscal  Question,  the  Customs,  Commercial  Section.  15.  Political 
Economy,  and  the  History  of  Commerce,  Commercial  Section.  16.  French,  Caligraphy,  etc. 
17.  "  Armement,"  Commercial  Section.  18.  "  Section  de  la  Marine."  19.  Commerce  and 
Aceountacy,  Marine  Section.  20.  Commercial  Legislation,  Marine  Section.  21.  Maritime 
Legislation,  Marine  Section.  22.  Languages,  Writina,  etc..  Marine  Section.  23.  Physics 
and  Chemistry,  Marine  Section.  24.  Mathematics,  Marine  Section.  25.  Drawing,  Marine 
Section.  26.  Physical  and  Economic  Geography,  Marine  Section.  27.  Maritime  History, 
Marine  Section.  28.  Naval  Mechanics,  Marine'  Section.  29.  Blanreuvring  and  Rigging, 
Marine  Section.  30.  Cosmography  and  Navigation,  Marine  Section.  3l.°Mechanics  and 
the  Steam-engine,  Marine  Section.  32.  The  Colonial  Section.  33.  Evening  and  Sunday 
Courses.         3-1'.  Conclusion...          ...         ...         ...          ...          _  _                            '  PP  775-785 

Chapteb  LVII.  Commercial  Education  in  Germany,  with  Prog'-amme,  R!g\  School,  Leipzig. 
[.T.  W.  Turner  ]— Higher  Grade  Schools,  Secondary  Grade  Schools.  Group  I :  Higher  Division, 
Dresden  Commercial  School,  Division  for  Apprentices,  Commercial  Course,  Hio-her  Commercial 
Course.  The  Public  Commercial  School  at  Leipzig.  Other  types  of  Conrraercial  Schools. 
Group  11.  Realschulen  of  Germany— Time-table  of  Commercial  Section,  Ober-realschule, 
Karlsruhe,  1902.  Group  III :  Lower  grade  Commercial  Schools.  Group  IV  (Specially 
intended  for  Apprentices  m  Business)  :  The  Commercial  High  School,  Leipzig :  Obiects,  Teaching 
Staff,  Government,  Director  of  Studies,  Admission,  Conditions  of  Admission,  Applications, 
Candidates  Promise,  Plan  of  Studies,  Fees,  Classification  of  Students,  Examinations  for  Diplomas, 
Form  oi  Examination,  Deterred  Examinations,  Certificates  pp  786-792 
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Chaptek  LVIir.  Commercial  Education  in  Hungary.  [Gr.  H.  Knibbs.J  —  1.  Introductory. 
'i.  History.  3.  Present  Organisation.  4.  The  Plan  of  Instruction  in  Higher  Commercial 
Schools.  5.  The  Teaching  of  Languages.  6.  Special  Instruction.  7.  Practical  work  in 
the  Counting-house.  8.  Instruction  in  Book-keeping  and  Accountancy.  9.  Commercial 
Correspondence.         10.    General    Conceptions   of    Commerce,    Political    liconomy,    and    Law. 

11.  Optional  Instruction.  12.  The  Programme.  13.  Internal  Eegime.  14.  Private 
Pupils  and  their  Examination.  15.  The  "  JVIaturity"  Examination,  and  the  Privileges  enjoyed 
on  Passing  it.  IG.  Qualifications  of  the  Professorial  Staff.  17.  Statistical  Details  concerning 
the  Higher  Commercial  Schools.  18.  Higher  Commercial  Studies.  19.  The  Programme  of 
Studies  of  the  Oriental  Commercial  Course.  20.  The  Examination  of  the  Oriental  Commercial 
School.  21.  The  Normal  School  of  Commerce.  22.  Other  forms  of  Commercial  Education. 
23.    Schools    for    Commercial    Apprentices.         24.    Actual    Organisation  of    the    Schools    for 

Commercial  Apprentices.  25.  Programme  of  Studies  in  the  Apprentice  Schools. 
2G.  Administration  of  the  Schools  for  Commercial  Apprentices.  27.  Statistical  Details 
of  the  Commercial  and  Industrial  Apprentice  Schools.  28.  The  Commercial  Courses  for 
Women — History.  29.  Curriculum.  30.  Admission;  Professors;  Material.  31.  Internal 
Eegime.  32.  Surveillance.  33.  General,  in  regard  to  the  Courses  for  Women.  34.  General 
Summary.         35.  Conclusion  PP.  793-807 

CiiATTEB  L]X.  Commercial  Education  in  Finland,  Holland,  Italy,  Norway,  Sweden,  and  Eussia'. 
[G.  H.  Knibbs.] — 1.  Introduction.  2.  Commercial  Education  in  Finland.  3.  Commercia. 
Education  in  Holland.  4.  The  Esnieyer  Commercial  School,  Eotterdam.  5.  Commercia 
Education  in  Italy.  6.  Commercial  School  of  Turin.  7.  Commercial  Education  in  Technical 
Schools,  Italy.  8.  Commercial  Education  in  the  Technical  Institutes  of  Italy.  9.  Details 
of  the  Commercial  Course  in  the  Italian  Technical  Institute.  10.  The  Municipal  Commercial 
School  for  Toung  Women  at  Eome.         11.  The  Eoyal  Higher  School  of  Commerce  in  Venice. 

12.  Commercial  Education  in  Norway.  13.  Commercial  education  in  Sweden.  14.  Gothen- 
burg Commercial  Institute.  15.  The  Schartau  Commercial  Institute.  16.  Other  Schools  for 
Commercial  Education,  Sweden.  17.  Commercial  Education  in  Kussia.  18.  Organisation  of 
Commercial  Education  in  Eussia.         19.  Concluding  Eemarks PP.  808-817 

CnABTEELX.  Commercial  Education  in  Berne,  Geneva,  Lausanne,  and  Winterthur.  [G.H.  Knibbs.J — 
1.  Introduction.  2.  Commercial  School  for  Girls,  Berne,  Switzerland.  3.  Psedagogic  and 
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CHAPTER  I. 

Introductory  Observations. 

[G.  H.  KNIBBS.] 


1.  Scope  of  Previous  Reports. — In  the  Commissioners'  previous  Eeports,  dated  3rd  December, 
1903,  6th  October,  190i,  and  19th  December,  1904,  not  only  was  primary  and  secondary  education  dealt 
with,  but  also  some  of  the  more  fundamental  questions  of  educational  theory  and  practice.  The  archi- 
tecture and  hygiene  of  schools,  and  their  equipment,  both  as  regards  material  and  personnel,  were 
treated.  The  question  of  the  teaching-staff  of  both  primary  and  secondary  schools  was  considered.  The 
general  trend  which  educational  reform  must  take  was  also  pointed  out,  and  it  was  shewn  that  in  almost 
every  direction  advance  was  necessary.  Educationists,  though  well  aware  that  neither  primary  nor 
secondary  eJucation  could  be  regarded  as  in  a  satisfactory  state,  have  found  great  diiEculties  in  making 
satisfactory  progress  in  the  present  state  of  public  opinion,  and  in  the  face  of  certain  current  traditions 
regarding  the  nature,  value,  and  importance  of  various  forms  of  education. 

It  was  also  shewn  in  the  Eeports  referred  to  that  a  State  educational  system  having  any  pretensions 
to  thoroughness  must  consider  the  question  of  the  co-ordination  of  the  various  branches  of  education  ; 
and,  further,  that  without  unity  of  system  in  this  respect,  our  educational  machinery  and  scheme  could 
not  compete  with  those  of  the  advanced  countries  of  Europe,  or  with  those  of  many  States  of  America. 
It  was  pointed  out,  too,  that  national  efficiency  very  largely  depends  upon  the  excellence  of  the  educa- 
tional system,  and  that  doubtless  we  have  been  greatly  hampered  by  failure  to  make  any  sufficient  forward 
movement.  In  the  opinions  of  the  Commissioners,  our  present  educational  status  is  more  seriously 
defective  than  is  generally  recognised. 

2.  General  Aim  of  the  Present  Report. — The  aim  of  this  Report  is  to  disclose  the  state  of  trade, 
commercial,  agricultural,  technical  and  industrial  education  generally,  both  in  its  lower  and  higher  forms, 
and  the  state  of  the  relation  of  these  to  the  development  of  a  State  University.  Matters  incidental 
thereto  will  also  be  discussed.  It  will  be  shewn  also  that  the  higher  activities  of  the  people  demand 
certain  forms  of  encouragement  and  assistance  ;  and  in  particular  everything  that  tends  to  create  a 
scientific  spirit,  and  to  provide  the  State  with  the  necessary  material  for  the  higher  forms  of  scientific 
study  and  research,  with  libraries  that  are  available  to  students  of  science.  There  are  certain  State  and 
other  institutions  conducted  for  practical  ends,  the  efficiency  of  which  might  be  greatly  increased,  if  the 
conditions  of  their  activity  permitted  the  head[officer  to  devote  himself,  outside  the  duties  of  directing 
the  establishment,  wholly  to  scientific  research.  Institutions  which  might  be  mentioned  in  this  last 
connection  are  the  laboratories  of  the  Grovernment  Analyst,  the  Chemist  of  the  Department  of  Agriculture, 
the  Technological  Museum,  etc. 

The  libraries  of  the  University,  of  the  Eoyal  Society,  the  Museum,  the  Linnean  Society,  the 
Technological  Museum,  and  of  the  various  public  Departments  are  of  immense  importance  to  the  State, 
and  as  it  developes  will  become  increasingly  important. 

3.  Comparative  Study  of  ^ducation.—  Thvoughout,  the  Commissioners  have  attacked  their  task 
from  what  may  be  called  the  comparative  standpoint.  Our  educational  system  has  not  heretofore  been 
sufficiently  brought  into  contrast  with  the  well-organised  and  developed  systems  of  other  parts  of  the 
world.  There  has  been  no  general  comparison  of  our  system  with  others  publicly  available — no  easily 
accessible  source  of  evidence  which  permitted  our  recognising  what  our  educational  status  really  was. 

The  Commissioners,  after  a  careful  review  of  the  whole  question,  feel  that  it  is  important  that 
detailed  evidence  should  be  given  by  them,  disclosing  the  real  state  of  the  educational  work  of  other 
countries.  Without  this  there  is  liable  to  arise  a  dangerous  self-satisfaction  as  to  educational  method 
and  development,  and  our  very  remoteness  from  the  great  educational  centres  and  our  linguistic  insularity 
lend  themselves  to  the  accentuation  of  this  danger.  ,  .        •  . 

The  evidence  submitted  by  the  Commissioners  will  allow  any  person  who  may  take  a  serious  interest 
in  public  education  to  study  the  whole  question,  and  is  therefore  important,  because  our  educational 
progress  depends  upon  the  intelligent  appreciation  of  the  question  by  those  who  influence  the  life  of  our 
community  as  a  whole. 

4  Educational  Co-ordination.— Coming  to  the  questions  immediately  at  hand,  that  of  the  forms  of 
education  remaining  to  be  discussed,  it  may  be  observed  that  the  general  scheme  of  educational 
co-ordination  has  been  sufficiently  illustrated  in  the  preceding  Eeports,  see  m  particular,  Interim  Eeport, 
pp  469-474  •  Eeport  on  Secondary  Education,  Summary,  pp.  ll-l-i,  body  of  Eeport,  pp.  0-9  ; 
Preliminary  Eeport  on  Agricultural,  Commercial,  Industrial,  and  Technical  Education  generally,  pp.  5-6 

Briefly  it  may  be  said,  that  the  beginnings  of  lower  commercial,  agricultural,  and  technical 
education  find  their  place  in  the  primary  school.  They  should  originate  in  the  scientific  instruction  and 
manual  training,  which  should  form  part  of  the  curriculum  of  every  primary  school.  These  subjects,  it 
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was  declared,  should  have  that  practical  orientation  in  the  primary  school,  which  would  compel  the  pupil 
to  recognise  something  o£  the  significance  of  science,  and  scientific  subjects  in  the  practical  affairs  of 
life.  Only  when  a  community,  as  a  whole,  is  instinct  with  an  appreciation  of  science,  will  it  avail  itself 
in  any  adequate  manner  of  the  results  of  scientific  research,  or  maintain  that  general  attitude  thereto, 
which  will  ensure  a  successful  exploitation  of  scientific  knowledge. 

The  higher  forms  of  technical  education,  it  was  stated,  imply  a  preliminary  training  through  a 
higher  type  of  education  than  is  to  be  found  in  the  primary  school.  This  can  be  had  only  in  some  form 
of  secondary  school. 

Prom  this  point  of  view,  it  may  be  readily  recognised  how  important  are  the  primary  and 
secondary  forms  of  education  in  securing  real  efficiency  in  the  lower  and  higher  branches  of  the  more 
technical  forms  of  education.  We  cannot  neglect  the  earlier  educational  steps,  if  we  are  to  have  the 
later  stages  satisfactory.  The  thorough  educational  organisation  of  many  countries  in  Europe  confers 
great  advantages  in  this  respect. 

5.  Our  Status  in  regard  to  the  Technical  Forms  of  Education. — As  is  well  known,  the  excellence  of 
technical  education  in  Europe  has  strongly  stimulated  educational  movement  in  America  and  the  United 
Kingdom,  and  recent  progress  in  the  latter  countries  has  in  consequence  been  conspicuous.  At  the 
present  time  not  only  do  technical  educationists  in  Europe  visit  America,  but  large  numbers  of  American 
educationists  also  are  continually  visiting  Europe  in  order  to  keep  themselves  in  touch  with  the  rapid 
advance  being  made  in  every  form  of  technical  education,  and  with  the  apparatus  of  instruction. 

It  is  important  to  bear  such  facts  as  these  in  mind,  and  to  recognise  that  the  technical-education 
systems,  especially  of  Europe,  have  had  all  the  advantage  which  can  be  derived  from  the  excellence  of 
the  organisation  of  the  lower  forms  of  education.  The  educational  traditions  that  have  been  developed 
in  Europe,  the  demand  for  thoroughness,  and  the  ease  with  which  the  authorities  could  command  the 
services  of  teachers,  qualified  not  only  technically,  but  also  as  educators,  have  co-operated  to  make  the 
rate  of  progress  and  the  general  status  of  European  technical  education  very  high.  And  it  is  not 
possible  for  one  to  converse  with  a  European  technical  instructor  without  recognising  how  keenly  alive 
he  is  to  what  may  be  called  the  pedagogical  elements  of  his  subject. 

European  traditions  also  make  it  impossible  for  a  state  of  confusion  to  arise  as  to  the  necessity 
for  separating  the  different  grades  of  technical  and  professional  education.  In  no  European  school, 
for  example,  would  the  attempt  be  made  to  qualify  a  student  as  a  professional  archithect  without 
demanding  the  necessary  secondary  education  which  is  an  essential  preparation,  and  in  no  European 
school  would  the  distinction  between  the  practical  builder  and  the  architect  who  directs  the  operations 
of  the  former,  be  confounded.  Similarly  in  regards  to  other  walks  of  life.  The  class  of  instructor 
qualified  to  teach  the  lower  technical  grades  of  education  is  not  qualified  to  teach  the  higher.  What  may 
be  called  the  general  educational  status  of  the  teacher  is  consequently  more  satisfactorily  assured  under 
the  European  system, 

In  this  State,  although  progress  has  undoubtedly  been  made  in  the  direction  of  technical  education, 
and  although  excellent  work  has  been  done  in  our  technical  and  agricultural  colleges,  no  one  with  a 
competent  knowledge  of  the  state  of  the  facts,  can  pretend  that  we  have  kept  pace  with  the  progress  in 
the  other  hemisphere.  A  careful  reading  of  the  report  following  hereinafter  will  disclose  the  fact  that 
our  scheme  of  assuring  proper  qualification  in  our  technical  educators,  of  delimiting  the  fields  of  the 
various  branches  of  technical  education,  and  of  perfecting  its  whole  organisation  and  administration, 
leaves  much  to  be  desired. 

_  6.  Importance  of  Technical  Education.— The  urgency  of  better  technical  education  is  dealt  with 
hereinafter,  in  a  chapter  specially  devoted  thereto.  This  will  reveal  the  fact  that  competent  English 
authorities  refer  in  the  most  serious  terms  to  the  absence,  so  far,  of  any  sufiicient  national  regard  to  the 
sub-ject  in  the  Tnited  Kingdom.  The  significance  of  this  to  us  will  be  seen  when  it  is  recognised  how  largely 
dependent  we  are  upon  the  experience  of  England  for  technical  development.  Our  system  was  borrowed 
±rom  England  at  a  time  when  its  technical  education  there  was  very  defective,  and  althou-^h  the  State  had 
made  inquiry  into  technical  work  done  in  Europe,  the  influence  of  this  inquiry  upon  our  present  system 
IS  practically  limited  to  the  equipment  of  the  University.  It  has  had  but  little  effect  on  the  lower  planes 
ot  technical  education.  A  competent  Commission  in  the  United  Kingdom  has  expressed  itself  in  a 
report  in  more  strenuous  terms  about  the  defects  in  English  technical  education  than  would  have  been 
appropriate  from  the  Commissioners.  Since  that  report  was  written,  there  has  been  distinct  progress  ; 
yet  much  remains  to  be  done.  There  is,  in  the  opinion  of  the  Commissioner  here  writing,  abundant 
evidence  that  the  whole  question  of  education,  including  its  technical  forms,  must  be  more  seriously 
regarded  in  its  national  aspect  than  heretofore  throughout  the  British  Empire,  and  this  remark  is 
peculiarly  applicable  also  to  ihis  State.  ^ 

^;t„.P  n'  ^"/^T-^  °^-  °"xT^'"^''Vw''i''  ^P^-^^a^ce  of  education,  it  may  be  mentioned  that  the  expen- 
th.  wn^  ".'^".f  f  °  }!"  f  7  ^°\*^  ^'^'f  '^  less  per  pupil  or  per  inhabitant  than  in  any  countrj  in 
JlinTjl  ■''i^'^.larly  situated,  which  can  be  regarded  as  having  taken  the  question  of  education  at  all 
InZll  /  consequence  of  theahsence  of  any  adequate  poprdar  recognition  of  the  dependence  of 

XZfJlTZr  ^  ^f  7/V""'  ""^^  °*  '^^  ^r'  *^^*  expenditure  upo/a  wise  system  of  national 
Sont  Thk  C  -  JT-r  1  ^^-.T  '''"'f '.  °^  ^"*'°'^^^  ^^^Ith,  but  is  imperative  for  a  progressive 
So  Ion;  ns  th.  ,W  nf  ^^  •''  ^'^^  ^/'«"«^  W  to  the  technical  features  of  our  educational Vem. 
So  long  as  the  sphere  of  operations  in  such  institutions  as  our  agricultural  and  technical  colleges  is  kept 
within  proper  bounds  these  institutions  ought  to  be  popularly  recognised  as  beinlZt  only  of  very  S 
value,  but  as  essential  to  our  national   existence-  and  it-  win   n-n^off   u  i  4°  ■'  n        ^     ■ 

that  their  cost  to  the  country  has  been  repakl  m^nv  thnL^nvP  ^-  1^  ""'  '^  '™  genera  ly  recognise 
although  no  scheme  of  book-keeping  will  dircy  reveal  hTs  A  faith  ^n  T"""l  °\  ^tr^/'f  ' 
produces  important  national  results  is  not  yet  as  Itrorlith  our  nlX.     f  ,^l^^    \      "^"'^.r 

countries  visited  by  the  Commissioners.  "  ^^°^^''  ^^  '^  '^  ^'*^^  ^^"^^  °*  "^^^^^  °*^^' 

^  °  °  ^°^^  °'^^  ^lore  clearly  recognised  that  among  progressive  peoples 
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systematic  technical  educatioa  must  supplant  the  incompetent  method  of  apprenticeship.  ^Vational 
eihciency  18  too  serious  a  matter  to  he  left  to  the  mercy  of  adversely-interested  individuals,  or  to  the 
conservatism  of  former  practices.  It  has  been  thought  desirable,  therefore,  to  devote  a  chapter  to  the 
question  ot_  apprenticeship  m  relation  to  education.  It  is  imperative  that,  as  far  as  possible,  a  people 
shall  equip  itself  in  the  least  possible  time,  and  yet  in  the  most  thorough  manner  for  the  various  callincs 
and  careers  m  which  it  IS  engaged.  To  permit  individual  interests  to  sacrifice  the  general  well-being 
would  be  a  serious  error  of  policy,  and  hence  the  proper  standjioint  is  industrial  and  general  efficiency. 

^  8.  Anticipation  of  Educational  Requirements.— A.  State  which  merely  responds  to  existing  demands 
lor  eoucation  will  not  be  able  to  compete  with  that  whose  leaders  have  foresight,  and  who  endeavour 
to  anticipate  the  people's  requirements.  The  demand  for  certain  form  of  education  has  been  actually 
created  m  many  countries  in  Europe.  For  example,  the  Agricultural  High  School  of  Denmark,  was  the 
subject  of  ridicule  by  the  "practical"  farmer.  But  young  people  were  got  to  avail  themselves  of  the 
instruction,  and  very  soon  the  condition  of  their  farms  and  their  wealth  were  more  than  a  sufficient 
answer  to  the  "practical"  farmers  who  despised  their  theory. 

It  may  be  mentioned  also  that  l-'russia  developed  the  higher  forms  of  education  for  the  express 
purpose  of  creating  a  class  capable  of  dealing  with  the  problems  of  great  national  consequence,  and  that 
too,  when  she  was  broken  with  war  (between  1806-9).  ' 

And  in  France  the  revelations  that  came  through  the  Franco-German  war  of  1870  taught  the 
French  nation  the  importance  of  technical  education,  and  this  fact  is  acknowledged  officially.  ^In  the 
words  of  M.  Courtot,  the  French  had  been  conquered  by  education  before  that  fact  was  revealed  by 
national  defeat  in  arms  (see  the  Chap,  on  the  Higher  School  of  Commerce,  Marseilles). 

Technical  education  in  Germany,  and,  indeed,  in  most  countries  of  Europe,  has  helped  to  create 
industrial  activity.  The  conception,  sometimes  heard,  that  we  must  simply  supply  such  education  as  is 
called  for  by  the  existing  demand,  misses  the  point.  To  wait  for  a  rapid  development  of  agriculture 
before  supplying  agricultural  education,  would  be  to  hamper  our  agricultural  development :  similiarly  in 
regard  to  other  forms  of  education. 

9.  Orades  of  Education. — -There  are  fundamental  differences  in  the  various  grades  of  technical 
education  which  it  is  important  to  remember.  This  has  been  indicated  in  the  Preliminary  Eeport  already 
l-eferred  to  (see  I.,  4,  5,  pp.  3-4).  It  is  necessary  to  maintain  unity  in  the  scheme  of  instruction  and  to 
prevent  attempts  to  create  a  higher  out  of  a  lower  school.  Each  has  its  proper  function,  and  each  is 
essential  in  a  complete  educational  system.  But  the  equipments,  and  the  scheme  of  qualifications  of  the 
teachers  in  the  one  case,  do  not  fit  one  institution  for  doing  the  work  of  another. 

10.  Importance  of  Educational  Outlook. — There  is  a  point  to  which  far  more  serious  attention 
must  be  given  if  progress  is  to  be  satisfactory,  and  that  is  educational  foresight.  A  community  affords 
multitudes  of  examples  of  serious  expense  and  loss,  and  of  the  extinguishing  of  opportunity  through  a 
failure  to  anticipate  the  future  requirements  and  developments.  This  profoundly  affects  educational 
advance,  and  it  will  be  good  economy  if,  in  future,  we  more  carefully  consider  our  plans  of  extension. 

It  is  necessary  that  all  present  action  should  be  taken  with  the  probabilities  of  the  issues  of  the 
future  clearly  before  the  mind. 

Our  present  schools  are,  for  example,  almost  without  exception  wrongly  constructed.  In  a 
multitude  of  cases  they  completely  fail  to  take  account  of  the  contingency  of  future  development. 

11.  Importance  of  the  Elements  of  Higher  Education  in  relation  to  the  lower. — So-called  "practical" 
men  often  express  themselves  in  favour  of  the  lower  forms  of  education,  and  treat  the  higher  forms  with 
contempt  and  neglect.  This  attitude  arises  from  the  fact  that  the  inter-dependence  of  the  various  forms 
of  education  has  been  insufficiently  studied.  No  one,  acquainted  with  the  higher  forms  of  education,  who 
will  give  the  matter  due  consideration,  and  who  will  take  account  of  the  necessity  for  the  development 
of  the  lower  can  fail  to  recognise  how  much  a  system  is  "dependent  upon  the  higher  elements  for  its 
general  development.  The  efficiency  of  all  classes  of  teachers  depends  upon  their  coming  under  the 
influence  of  teachers  of  higher  grades.  And  no  country  can  educationally  thrive  that  does  not  make 
provision  for  the  influence  of  the  higher  branches  of  knowledge  and  its  reaction  upon  the  lower, 

12.  Conclusion. — The  above  considerations  are  of  a  general  character.  It  remains  to  be  said,  by 
way  of  concluding  these  introductory  observations,  that  the  Commissioners  were  profoundly  impressed  by 
what  they  saw  of  the  excellence  of  much  of  the  education,  technical  or  otherwise,  available  in  America 
and  Europe.  Not  only  is  the  co-ordination  of  every  form  of  education  carefully  attended  to,  each  class 
of  teacher  is  also  brought  under  suitable  educative  influences. 

Eecent  efforts  in  the  way  of  improving  the  technical  education  in  Europe  are,  notwithstanding  its 
present  high  status,  more  conspicuous  there  than  in  the  United  Kingdom.  The  accumulating  evidence  of 
the  increase  of  national  power  directly  attributable  to  educational  advance  has  led  the  Governments  of 
European  countries  to  sanction  an  expenditure  for  education,  which,  from  our  standpoint,  can  only  be 
described  as  lavish.  There  are  cities  in  Germany,  for  example,  in  which  the  expenditure  per  inhabitant 
or  per  pupil  is  considerably  greater  for  elementary  education  alone  than  it  is  in  New  South  "Wales,  with 
its  very  scattered  population,  and  the  expense  naturally  associated  with  educational  effort  under  such 
conditions.  Secondary  education  and  technical  higher  education  in  Europe  stand  in  an  equally  favourable 
position.  An  evidence  of  this  is  seen  in  the  fact  that  Germany,  more  than  ten  years  ago,  spent  upon  a 
single  University  more  than  was  contributed  by  the  Government  of  the  United  Kingdom  to  all 
Universities  throughout  the  kingdom  the  year  before  last. 

Such  facts  as  these  are  profoundly  significant,  and  imply  that  we  shall  do  well  to  consider  how 
far  it  is  desirable  to  substantially  increase  the  educational  vote  and  to  trust  to  the  reward  in  national 
wealth  through  the  reinforcement  of  that  industrial  efficiency  arising  from  a  more  practical  and  more 
rational  educational  system,  and  from  a  larger  educational  eff'ort. 
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CHAPTEE  II. 

Various  Forms  of  Technical  and  Professional  Education. 

[G.  H.  KNIBBS.] 


1.  General  Remarks. — The  forms  of  education  which  demand  treatment  at  the  hands  of  the 
Commissioners  are  Agricultural,  Industrial,  Technical,  Art,  and  University  education.  In  all  of  these 
there  are  at  least  two,  and  in  general  several,  grades,  and  in  considering  their  development  it  is  essential 
to  rememher  that  the  eificiency  of  the  lower  are,  in  general,  largely  dependent  upon  the  existence  and 
efficiency  of  higher  grades. 

There  is  a  tendency  which  no  one  familiar  with  the  educational  history  of  our  State,  and 
competently  informed  as  to  the  development  of  education  in  other  countries,  can  fail  to  perceive,  and  to 
which  attention  should  he  directed,  viz.,  for  the  lower  forms  of  education  to  encroach  upon  the  province 
of  the  higher.  If  this  involved  merely  the  improvement  of  the  lower  forms  of  education,  it  would,  of 
course,  be  advantageous;  as  a  matter  of  fact,  however,  it  deflects  educational  effort  from  its  proper 
sphere,  and  leads  to  unsuccessful  attempts  at  higher  forms  of  education  without  suitable  equipment  and 
qualification.  For  this  reason  the  various  grades  of  education  should  be  carefully  considered; 
Continental  and  American  experience  answer  nearly  all  important  questions  which  naturally  arise  in 
regard  thereto. 

2.  Technical  Inadequacy  of  Experience  in  Primary  Education  alone. — The  Department  of  Public 
Instruction  of  this  State  was  initially  concerned  with  primary  education  only.  It  had  neither  to  deal 
with,  nor  had  it  experience  of,  secondary  nor  technical  education.  At  the  present  time  it  has  important 
relations  with  the  University,  with  the  Astronomical  and  Meteorological  Observatory  of  the  State,  with 
secondary  education  conducted  directly  by  itself,  or  to  some  extent  under  its  asgis,  and  also  with  certain 
forms  of  technical  education. 

The  development  of  the  scheme  of  instruction  to  be  found  in  the  Technical  Colleges  took  place 
initially  under  an  officer  who  had  had  absolutely  no  experience  of  technical  education,  and  whose  experience 
was  limited  to  that  obtained  in  the  primary  schools  of  the  State.  These  were  serious  limitations,  and 
although,  considering  them,  the  work  has  been  fairly  well  done,  it  is  but  natural  that  the  existing 
organisation  of  technical  education  should  reflect  the  crudities  of  inexperience.  Such  traditions  as  were 
brought  to  bear  upon  the  development  of  the  Colleges  were  mainly  derived  from  English  technical 
experience,  and,  as  already  pointed  out,  technical  education  in  England  at  the  time  referred  to  was  by  no 
means  in  a  satisfactory  condition.     Neither  is  it  now,  although  considerable  improvement  has  taken  place. 

In  any  attempt  to  direct  the  evolution  of  our  educational  system,  it  will  be  necessary,  therefore,  to 
avail  ourselves  of  the  experience  of  countries  where  the  organisation  of  education  has  been  more 
competently  directed,  and  where  the  co-ordination  of  its  various  elements  has  been  determined  by 
educationists  of  wide  out-look.  The  line  of  progress  necessarily  to  be  followed  in  any  rational  attemp't 
to  improve  our  educational  system  involves  us  in  first  defining  the  aim-point  of  the  whole  educational 
system.  That  being  done,  we  have  then  to  make  the  successive  changes  in  such  a  manner  that  they  will 
tend  toward  the  desired  end.  In  this  way,  though  our  system  will  never  be  organised  on  perfectly  ideal 
lines,  it  will  be  continually  moving  in  the  right  direction,  and  will,  from  year  to  year — in  fact,  whenever 
changes  are  made — be  adjusting  itself  so  as  to  approach  the  ideal  of  a  soundly  organised  system. 

3.  Significance  of  the  Higher  Forms  of  Technical  Education.— To  attain  the  end  above  mentioned, 
obviously  a  review  must  be  made  of  the  various  forms  of  technical  and  professional  education,  but  also  of 
the  fundamental  differences  between  each  of  the  grades  in  those  forms.  Two  illustrations  will  indicate 
what  is  meant.  A  scientific  agriculturist  must  be  trained  in  a  school  which  is  the  equivalent  of  a 
University.  A  practical  or  working  agriculturist  must  be  educated  in  a  farming  school.  Although  the 
latter  carries  out  the  actual  operations  by  which— to  take  a  concrete  illustration— beet  cultivation  has 
been  changed  so  that  the  product  has  increased  from  572  to  13-00  per  cent.,  it  is  to  the  former  that  the 
progress  is  essentially  due.  It  is  to  the  knowledge  of  the  former,  to  his  ability  to  conduct  experiments, 
that  we  owe  developments  of  such  profound  significance  to  the  latter.  To  anyone  with  any  knowledge  of 
agriculture,  it  is  self-evident  that  its  success  is  dependent  not  upon  physical  labour,  as  such,  but  upon  the 
intellectual  elements  which  have  come  down  from  higher  effort,  viz.,  intellectual  labour  and  the  genius  of 
discovery. 

The  second  illustration  may  be  taken  from  the  sphere  of  Engineering.  Although  the  actual  parts 
of  a  modern  steam-engine  or  of  an  electrical  generator  are  fashioned  by  working  mechanics,  the  efficiency 
of  these  mechanisms  IS  to  be  ascribed  to  applications  of  mathematics  "and  physics,  possible  alone  to  the 
professionally  trained  engineer.  The  whole  of  modern  progress  depends  upon  the  success  with  which 
the  operations  of  physical  labour  are  directed  hy  those  xcho  are  qualified  in  respect  of  higher  knowledge 
and  hy  a  knowledge  of  the  advance  made  m  the  sciences.  Just  as  the  intelligent  execution  of  physical 
labour  IS  essential  to  Its  proper  execution,  so  also  is  the  direction  of  the  whole  plane  of  physical  effort  by 
intelhgence  and  higher  knowledge  necessary  to  enable  it  to  achieve  its  end  Hence  it  is  found  that 
countries  which  have  carefully  developed  the  higher  educational  institutions,  and  so  organised  educational 
effort  that  they  react  on  the  lower,  are  most  successful. 


.  4.  Forms  of  mucation  Considered.— This  report  will  deal  mainly  with  the  following  forms  o£ 
education,  VIZ.: —  •'  ° 

(1)  Agricultural   education  ;    (2)    Commercial  education ;    (3)  Lower  technical    education  •    (4.) 
Higher  technical  education  ;  (5)  Higher  education  generally. 
It  is  at  once  evident  that  if  education  is  to  satisfy  the  needs  of  the  community  in  any  general  way 
it  must  deal  with  various  classes  of  individuals  existing  therein,  although  initially— and  in  fact  as  long 
as  the  population  of  tho   territory  is  small— it  can  hope  to  meet  the  needs  of  some   classes  of   the 
community  only  in  an  extremely  imperfect  manner. 

.  The  following  general  review  is  desirable  in  order  to  bring  into  relief  not  only  the  wider 
bearings  of  the  question,  but  also  the  consequences  of  the  limitations  to  which  we  are  subject  in  the 
initial  stages  of  our  effort  to  provide  better  technical  education.  The  completeness  of  the  provision  for 
technical_  education  in  such  countries  as  Prance,  Germany,  or  Switzerland,  cannot  for  a  long  time  be 
matched  in  this  State.  But  by  considering  a  more  complete  state  of  technical  education  than  may  at 
present  be  realised,  the  evolution  of  an  educational  organisation  can  be  more  satisfactorily  directed. 
Hence,  it  does  not  follow  that  only  matters  of  immediate  moment  demand  consideration ;  on  the  contrary 
to  limit  the  study  of  education  in  that  way  would  be  to  fail  of  the  necessary  provision. 

5.  Agricultural  Education. — To  be  complete,  agricultural  education  should  meet  the  needs  of  all 
those  engaged  in  general  agriculture,  forestry,  arboriculture,  viticulture,  horticulture,  farming  and 
dairying,  the  rearing  of  horses,  cattle,  sheep,  goats,  pigs,  poultry,  etc.  In  Europe,  education  of  this 
character  is  adapted  to  meet  the  requirements  of  the  following  classes  of  the  community,  viz. : — 

(i)  Farmers,  dairymen,  gardeners,  orchardists,  viticulturists  and  general  agriculturists,  horse,  cattle, 

sheep  and  pig  breeders,  poultry  raisers,  etc.,  whoso  general  or  special  education   has  been 

insufficient, 
(ii)  Those  who  intend  to  become  engaged  on  the  above  occupations  on  a  small  or  moderate  scale,  or 

who,  already  engaged  in  such  pursuits,  have  the  opportunity  of  devoting  a  portion  of  their  time 

to  improving  their  technical  knowledge. 
(iii)  Those  who    own  or  manage  large  estates,  and  who  require  a  somewhat  higher  standard  of 

education  than  the  foregoing,  or  who  may  desire  to  become  instructors  in  the  lower  grades  of 

agricultural  teaching, 
(iv)  Those  who  own  or  manage  very  large  estates  or  who  wish  to  become  agricultural  engineers, 

professional  agriculturists,  foresters,  instructors  in  the  higher  grades  of  agricultural  teaching,  or 

specialists  in  one  or  more  of  the  various  branches  of  agricultural  knowledge. 

These  different  grades  of  agricultural  education  are  given  in  various  kinds  of  schools.  Per 
example,  there  are  school-gardens  in  connection  with  the  elementary  schools,  in  which  a  certain 
orientation  of  the  science  subjects  is  given  in  connection  with  primary  instruction.  Then  there  are  the 
following  types  of  school  in  which  elementary  agricultural  education  is  provided,  viz. : — 

(I)  Elementary  Agricultural  Instruction  in  Primary  Schools  ;  (2)  Lower  Agricultural  Schools  ; 
(3)  Agricultural  Winter-schools ;  (4)  Courses  of  Elementary  Agricultural  Instruction  ;  (5) 
Eural  Improvement  Schools;  (6)  Special  Lower  Schools  of  Agriculture;  (7)  Secondary 
Schools  for  Agriculture;  (8)  Agronomical  Institutes,  or  Agricultural  High  Schools  or 
Universities  ;  (9)  Advanced  Courses  of  Lectures  for  proprietors,  managers,  farmers,  etc.,  of 
large  estates. 

These  courses  cover  a  very  wide  range,  and  the  higher  ones  presuppose  a  good  general  education. 

Some  programmes  are  given  in  full  in  order  to  enable  a  comparison  to  be  made  between  the 
character  of  the  best  available  agricultural  instruction  here  and  in  other  parts  of  the  world.  {See  in 
particular  the  chapters  on  the  National  Institute  of  Agronomy,  France,  hereinafter.) 

6.  Commercial  Education. — A  complete  system  of  commercial  education  would  be  adapted  to  the 
needs  of  the  following  classes  of  pupils,  viz. : — 

(i)  Those  who  intend  to  take  subordinate  positions  in  mercantile  houses,  or  to  carry  on  small 

businesses,  book-keepers,  clerks,  etc.,  typists,  stenographers,  correspondence  clerks,  etc. 
(ii)  Those  who  desire  to  qualify  for  responsible  positions  in  mercantile  houses,  in  banks,  lower  grade 
accountants,  responsible   clerks    (correspondence   or  otherwise),   managers   of   moderate-sized 
commercial  houses,  etc. 
(iii)  Those  who  desire  to  have  a  thorough  commercial  education,  qualifying  them  for  carrying  on  or 
managing  large  commercial  houses,  accountants,  bankers,  etc.,  of  the  highest  grade ;  or  who 
wish  to  become  members  of  a  commercial  corps  d'elite,  competent  to  deal  with  the  highest  type 
of  commercial  question. 
Such  instruction  is  given  in  elementary  schools,  and  in  middle  and  secondary  schools,  in  what  may 
be  called  secondary  commercial  schools,  and  in  higher  schools  of  commerce,  or  commercial  academies  or 
universities,  respectively. 

Some  idea  of  the  thoroughness  of  the  work  done  in  Europe  may  be  obtained,  when  it  is  stated 
that  one  could  gain  more  commercial  information  about  Australia  in  the  Academy  of  Commerce  at 
Neuchatel  than  in  any  one  of  the  Australian  capitals— a  fact  of  which  the  Commissioners  had  personal 
evidence  during  their  visit  to  that  Institution.  Again,  in  Philadelphia  it  is  possible  to  ascertain  not  only 
the  value  of  various  commodities  in  different  parts  of  the  world  but  also  local  preferences  of  the  goods  of 
particular  countries.  And  yet  again  it  may  be  stated  that  in  Europe  the  features  of  commerce  in  other 
countries  are  carefully  dealt  with. 

7.  Lower  Technical  Education. — Lower  Technical  Education  embraces  the  education  of  artificers 
and  artisans,  tradesmen,  etc. ;  that  is,  training  in  various  trades  and  occupations,  instruction  in  arts  and 
crafts,  in  domestic  economy,  cooking,  washing,  ironing,  etc.,  or  such  subjects  as  are  included  in  the 
following  incomplete  list,  which  is  given  only  for  the  purpose  of  illustration,  viz. : — Art  needlework,  the 
lower  forms  of  the  plastic  arts,  baking,  basket-making,  bookbinding,  boot  and  shoe  manufacture,  brass 
finishing,  brazing,  brewing,  brickwork  and  brick-cutting,  bronze  work,  building  work,  cabinet-making, 

candle 


6 

candle  and  soap  making,  carpentry  and  joinery,  carving,  carriage-building,  carving  and  gilding  picture- 
frames,  etc.,  chasing  and  embossing,  chimney -sweeping,  collotype,  colour  manufacture,  confectionery 
making,  coopers'  work,  cycle-making,  diamond  and  jewel  mounting,  dressmaking  minor  electrical 
instrument-making,  electric  wiring  and  fitting,  electro-metallurgical  processes,  electroplating,  electro  and 
stereotyping,  enamelling,  engraving,  french-polishing,  furniture-design,  furriery,  gardening  glazing,  glass- 
manufacture,  goldsmiths'  work,  harness  and  trunk-making,  instrument-making,  iron  and  steel-making, 
jewellers'  work,  leather-dyeing,  lithography,  locksmiths'  work,  masonry  and  stone-carving,  metal-plate 
work,  millinery,  moulding,  optical  instrument  making,  opticians'  work,  painting  and  decorating,  paper 
manufacture,  photography,  photo-process,  photogravure  and  similar  work,  plasterers  work,  plumbmg, 
pottery,  press-tool  making,  saddlery,  silversmiths'  work,  the  work  of  the  scenic  artist,  sign-writing,  etc 
soap  manufacture,  stained  and  ornamental  glass-work,  staircase  and  hand-railing  work,  tailoring  and 
cutting  (tailors'),  tanning,  technical  drawing,  tinsmiths'  work,  typography  and  letterpress  printing,  up- 
bolstering,  varnish-making,  watch  and  clock  making,  weaving,  wheelwrights  work,  zinc  work,  and  many 

'  Such  subjects  as  the  above  are  sometimes  treated  as  independent  subjects,  or  on  the  other  hand 
they  form  parts  of  definite  systematic  courses.  ,  .  ,    , ,       j       .•      •   ■.     , 

It  mav  be  mentioned  that  in  Eussia  there  is  a  special  type  of  school  in  which  the  education  is  both 
general  and  technical.  The  work  done  in  these  schools  is  excellent ;  but  such  a  type  of  school,  although 
the  men  trained  therein  are  industrially  very  efficient,  is  hardly  suited  to  a  political  organisation  such  as 
ours,  which  casts  equal  political  responsibility  upon  every  citizen.  The  character  of  the  education  given, 
however,  raises  the  self-respect  of  the  workmen,  and  is  making  them  desirous  of  an  e.xtension  of  a 
progressive  regime,  and  has  conspicuous  merits. i 

8.  Higlier  Technical  Education. —Ihrovighovit  continental  Europe  and  America  higher  technical 
education  is  sharply  distinguished  from  lower.  The  technical  high  schools  and  polytechnica  of  continental 
Europe  are  on  the  plane  of  the  universities,  and  the  conditions  of  entrance  and  the  courses  therein  are 
substantially  identical  with  those  of  a  university  as  far  as  academic  dignity  is  concerned.  On  the  other 
hand  an  English  polytechnic  aims  at  a  lower  course  of  instruction  and  may  be  but  little  more  than  a  trade 
school.  The  Massachusetts'  Institute  of  Technology,  perhaps  the  best  technical  school  in  America, 
confers  degrees,  and  the  technical  high  schools  of  Germany  and  Austria  now  confer  such  titles  as  Doctor 
of  Engineering,  etc.  The  character  of  their  curricula,  their  intimate  connection  with  the  TJniversity 
ideals,  their  fine  technical  equipments,  the  high  qualification  of  their  teaching-staffs,  and  the  whole 
atmosphere  of  the  technical  high  schools  of  Europe,  mark  them  off  as  quite  distinct  from  the  type  of 
institution  known  in  this  State  as  a  technical  college. 

The  professors  of  a  technical  high  school  are  specialists  in  their  subjects,  and  their  total 
emoluments  reach  the  order  of  £4,000  or  £-5,000  per  annum,  and  in  Universities  even  more  than  that. 

It  may  be  mentioned  that  strenuous  efforts  are  being  made  in  England  to  bring  the  work  of  the 
higher  English  technical  institutions  on  to  the  plane  of  those  in  France,  Germany,  Switzerland,  etc. 

9.  Oonchiiing  BemarTcs. — Not  only  is  the  essential  character  of  the  work  done  in  each  type  and 
grade  of  agricultural,  commercial,  industrial  and  technical  education,  popularly  well  understood  in 
Europe,  the  organisation  of  the  whole  of  education  is  such  that  the  pupils  of  even  the  elementary  school 
learn  to  recognise  the  significance  of  the  higher  class  of  work.  It  would  be  hard  to  overestimate  the 
value  of  this  popular  appreciation  of  the  higher  forms  of  education. 

It  has  been  mentioned  hereinbefore  that  popular  ignorance  in  Europe  formerly  led,  as  it  does  in 
other  countries,  to  the  ridiculous  supposition  that  there  is  a  sort  of  natural  antithesis  between  the 
theoretical  and  the  practical ;  that  theoretical  efficiency  was  at  least  e.\;tremely  liable  to  be  found  asso- 
ciated with  practical  incompetency:  in  short,  that  the  "practical"  man  was  to  be  preferred  to  the  theoretical. 
This  attitude  of  mind,  which  is  but  a  reflection  of  that  antagonism  which  Ignorance  always  feels  in  the 
presence  of  Knowledge,  has  practically  disappeared  in  Europe,  or  perhaps,  to  speak  more  strictly,  has  dis- 
appeared as  a  popular  shibboleth.  More  and  more  is  the  whole  course  of  technical  education  made  to 
depend  upon  theoretical  knowledge,  or,  to  put  it  in  other  words,  the  tendency  is  to  substitute  rational  for 
empirical  education,  and  as  a  consequence  every  effort  is  made  to  secure  an  intelligent  outlook  for  each 
class  of  artificer  and  artisan,  etc.,  upon  his  work — upon  tiie  whole  sphere  of  his  activity.  A  single  illus- 
tration will  give  a  more  definite  idea  oE  what  is  meant.  A  woodworker,  for  example,  in  Hungary,  is 
instructed  not  only  in  the  technical  details  of  his  craft,  he  is  also  given  a  general  idea  of  the  morphology 
and  physiology  of  plant-life,  the  conditions  under  which  the  timber  of  any  tree  attains  its  most  satis- 
factory condition,  how  and  when  it  should  be  felled,  seasoned,  how  to  impregnate  it  with  preservatives  to 
safe-guard  it  against  decay,  to  stain,  wax,  varnish,  harden,  and  work  it  up  in  various  forms. 

The  character  of  the  workmanship  seen  by  the  Commissioners  in  the  lower  technical  schools  left 
but  little  to  be  desired,  and  there  can  be  no  doubt  that  results  are  obtained  by  the  method  of  systematic 
instruction  which  could  not  be  achieved  in  anything  like  the  time,  if  at  all,  under  the  old  system  of 
apprenticeship. 

The  chapters,  following  hereinafter  will  disclose,  often  with  considerable  detail,  the  character  and 
scope  of  the  various  courses. 


It 


is  easy  to  give  a  practical  orientation  to  elementary  education  without  destroying  its  value,  provided  that  a 
•ained  and  edu cited  teacliing  staff  is  available. 


properly  trained  and  edu  c  xted  teaching 
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CHAPTER  III. 
Apprenticeship  in  relation  to  Education. 

[G.  H.  KNIBBS.] 

\/!'*''°^"'''^^9"- — -^^  ^°°"-  ^■^  o'ls  passes  from  the  consideration  of  general  education  to  those 
iorms  which  are  designed  to  qualify  for  special  callings  or  occupations,  the  question  of  the  proper  place 
ot  apprenticeship  as  a  necessary  or  desirable  feature  in  practical  instruction  must  be  eutertainerl.  In 
timespast  the  method  of  obtaining  such  practical  instruction,  at  least,  for  all  Idnds  of  trade  and 
technical  occupation,  was  limited  to  apprenticeship.  In  manv  of  the  higher  professional  callings,  as  for 
example,  m  medicine  and  surgery,  notwithstanding  that  they'involve  that  special  skill  which  is  acquired 
only  by  actual  practice,  the  apprenticeship  system  has  long  been  abandoned  ;  and  it  is  rapidly  disappearing 
m  others,  as,  for  example,  in  engineering.  Purther,  it  is  already  widel7  recognised  that  it  may  also  with 
great  advantage  be  abandoned,  even  in  trade  occupations,  such  for  example  as  carpentry,  cabinet-making, 
bricklaying,  masonry,  etc.,  etc. 

From  time  to  time  one  hears  the  allegation,  not  unfrequently  from  those  whose  theoretical  or 
systematic  education  has  been  of  the  most  meagre  character,  that  the  abandonment  of  the  essentially 
"■practical"  education  acquired  through  apprenticeship  can  only  lead  to  marked  inferiority.  It  is  also 
sometimes  alleged  that  the  theoretically  (or  rather  systematically)  trained  man  is  less  useful  in  actual  life  ; 
that  he  is  unpractical. 

On  the  other  hand,  those  who  have  been  systematically  trained,  and  many  also  who  have 
not,  point  out,  that  in  the  ordinary  apprenticeship  sy  si  em,  the  usual  aim  is  to  make  good  workmen  in 
whatever  section  of  work  may  happen  to  suit  the  immediate  interests  of  the  master  or  proprietor;  in  fact, 
the  educative  element  has  to  he  either  entirely,  or  at  least  largely,  subordinated  to  the  proprietor's  business 
interests,  and  that  there  is  no  system  or  method  in  the  apprenticeship  scheme  of  educating  practical 
workers.     The  knowledge  is  simply  "  picked  up." 

In  some  cases  this  defect  has,  to  a  limited  extent,  been  overcome  by  a  method  of  passing  apprentices 
regularly  from  one  class  of  work  on  to  another,  and  in  others  the  apprentices  have  been  required  to 
obtain  regular  theoretical  instruction  during  a  stated  number  of  evenings.  In  other  cases  again,  students 
receiving  purely  theoretical  instruction  for  a  portion  of  the  year  are  required  to  spend  their  vacations  or 
balance  of  the  year  in  actual  practice  in  a  suitable  working  firm. 

All  mere  apprenticeship  must  necessarily  be  somewhat  unsystematic.  On  the  other  hand,  the 
opportunities  for  practical  experience  are  essentially  somewhat  limited  in  trade  and  technical  schools, 
which  have  necessarily  limited  outfii.j  and  equipments.  Here  lies  the  crux  of  the  question.  In  what 
direction  does  the  experience  of  the  world,  taken  as  a  whole,  point  in  regard  to  the  highest  eflScieney  ? 
How  far,  in  other  words,  may  systematic  technical  instruction  be  developed  so  as  to  dispense  with  the 
system  of  apprenticeship  ? 

2.  Apprenticeship  and  Systematic  Instruction. — As  already  implied,  even  the  most  ardent  advocates 
of  apprenticeship  in  its  best  form  cannot  for  a  moment  claim  that  it  proposes  to  thoroughly  educate  the 
apprentice,  much  less  to  conserve  his  time.  It  does  not  aim  at  making  him  efficient  in  the  shortest 
possible  period  ;  hence  from  the  individual  point  of  view,  as  well  as  from  that  of  the  State,  the 
apprenticeship  scheme  is  an  economically  defective  one.  In  most  businesses,  the  educative  point  of 
view  is  necessarily  abandoned ;  everything  turns  on  the  exigencies  of  the  moment,  and  the  business 
interests  of  the  employer  or  master;  a  fact  which  cannot  be  allowed  much  weight  in  any  State  scheme 
which  aims  at  the  best  possible  preparation  of  its  citizens  for  their  life  work. 

Industrial  and  technical  efficiency,  if  acquired  early  and  well,  is  so  much  gain  to  the  wealth- 
producing  power  of  the  State,  and  this  fact  must  be  the  determinant  element  of  the  State's  attitude  in 
regard  to  technical  education.  The  natural  disinclination  of  most  enterprises  to  materially  assist 
■competition  cannot  be  allowed  any  weight  at  all. 

All  technical  operations  when  reduced  to  their  elements  involve  processes  which  can  be  learnt  in  a 
Tegular  way.  Hence  an  establishment  for  technical  teaching,  while  it  cannot  be  equipped  on  a  scale 
comparable  to  that  of  a  great  manufacturing  one,  can,  nevertheless,  have  every  essential  feature  for 
•complete  instruction,  so  that  the  principles  of  all  operations  may  he  thoroughly  understood,  and  so,  also, 
that  manual  dexterity  may  be  fairly  well  developed.  And  this  is  its  great  advantage.  It  can  pass  each 
student  through  a  far  wider  range  of  elementary  experience,  so  that  his  thoughtfulness,  adaptability  and 
general  resource  shall  be  altogether  more  highly  developed. 

Thus  France  and  Germany  qualify  its  workmen  in  textile  industries  in  "  Weaving  schools  ;" 
Switzerland,  its  watch  and  clock  makers  in  "  ecoles  d'horlogerie"  ;  the  whole  of  Europe  has  schools  for 
tradesmen,  where  they  learn  their  trades  excellently  and  very  quickly,  "  Portbildungschulen,"  "  Q-ewer- 
beschulen,"  "  Ambacht  scholen,"  etc. 

IN'ot  only  can  the  exercises  be  so  graduated  as  to  be  of  the  highest  educative  value  in  the  systematic 
imetho'd,  but  suitable  theoretical  instruction  can  be  given,  so  that  the  practical  and  theoretical  work  are 
collateral  or,  rather,  are  educatively  co-ordinated. 

In  some  parts  of  Europe  provision  is  even  made  for  practical  experience  in  business  establishments 
in  the  case  of  students  of  engineering,  and  students  from  the  technical  high  schools  spend  a  part  of  their 
time  in  doing  suitable  practical  work  in  actual  workshops.  In  many  cases  they  are  fairly  liberally  paid 
during  the  time  they  are  undergoing  this  practical  education,  and  the  more  liberal  firms  are  beginning  to 
recognise  that  their  highest  interests  are  not  served  by  demanding  large  premiums. 

This 
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This  method  of  alternating  periods  of  theoretical  and  practical  instruction  is,  in  some  cases,  the 
most  advantageous  of  all ;  especially  where  the  equipment  of  laboratories  cannot  be  developed  on  a 
sufficiently  large  scale.  If,  however,  the  eq^uifment  of  a  laboratory  can  le  made  adequate,  letter  results  can 
probably  be  got  by  carrying  on  the  theoretical  and  practical  parts  of  the  instruction  collaterally. 


3.  Manual  training  and  Technical  JmsiSruc/iow.— When  the  Sloyd  scheme  of  manual  training  shall 
have  become  general,  very  little  difficulty  will  be  experieaced  in  rapidly  qualifying  artisans  by  means  of 
continuation-schools  for  their  various  handicrafts.  This  is  a  consequence  of  the  manual  dexterity  that  will 
then  have  been  acquired  during  the  career  in  the  primary  school.  In  this  case,  however,  the  whole  of  the 
preparatory  education  takes  place  in  the  primary  school,  and  the  attention  is  wholly  devoted  to  the 
acquisition  of  skill  in  the  particular  trade  or  calling  under  consideration.  There  is  no  difficulty  in  this 
particular  direction  ;  the  difficulty  arises  only  when  one  comes  to  deal  with  the  trades  or  callings  involving 
theoretical  instruction  beyond  that  given  in  the  primary  school,  and  which  demand  at  the  same  time  the 
development  of  the  craftsman's  skill.  The  whole  matter  will  come  into  clearer  relief  by  discussing  some 
elements  of  practical  experience  of  the  apprenticeship  method  and  of  its  modifications. 

4.  Apprentices  in  the  United  States. — Cassier's  Magazine  for  November,  1902,  was  a  special  issue 
known  as  the  "machine-shop  number."  It  contains  two  important  articles:  one  on  experiences  with 
apprentices  in  the  United  States,  and  the  other  on  experiences  in  Great  Britain  of  the  same  character. 
It  is  clearly  recognised  that  the  conditions  under  which  industrial  operations  take  place  to-day  are 
materially  different  from  what  they  were  when  smaller  establishments  were  in  vogue.  The  great 
advantage  of  the  old  apprenticeship  system  in  its  first  form  was  that,  when  the  master  was  a  man  of 
skill  and  character,  the  boy  was  influenced  by  his  personality  in  a  favourable  way  ;  but  in  a  way  which  is 
now  impossible — because  of  the  size  of  the  establishments  and  their  strenuousness.  Under  the  present 
conditions  the  regime  is  less  personal  and  therefore  more  mechanical.  In  the  article  by  Mr.  E.  S.  Parks, 
M.E.,  of  the  Brown  and  Sharpe  Manufacturing  Company,  he  states  that  "  the  technical  schools  have  in  a 
measure  attempted  to  supply  the  lack  of  skilled  workmen" — that  is  to  say,  such  workmen  as  were 
educated  under  the  old  regime  ;  but,  he  says,  "  the  results,  while  excellent  in  many  ways,  do  not  bring  out 
the  class  of  men  with  the  training  and  experience  needed,  so  that  at  the  present  time  it  seems  as  though 
there  were  but  one  way  to  fill  this  want — that  is,  by  returning  to  the  old  apprenticeship  system  as  nearly  as 
it  can  be  done  in  a  large  factory."  It  is  admitted  that  it  is  impossible  for  the  apprentice  to  be  brought 
into  close  contact  with  the  head  of  the  establishment  any  more  than  it  is  possible  for  each  student  in  a 
very  large  institute  of  learning  to  be  brought  into  contact  with  its  director.  Mr.  Parks  refers  to  the 
practicability  of  a  competent  instructor  being  profitably  employed  in  attending  to  the  instruction  of 
apprentices.     His  words  touching  this  matter  may  be  quoted  in  detail : — 

" This  instructor  can  see  to  it  that  proper  selections  are  made  from  the  applicants;  that  they  are  given  correct 
instruction  in  the  shop  ;  that  they  are  changed  about  from  department  to  department  as  time  progresses  ;  and  he  should 
lie  a  man  of  character,  to  whom  the  boys  can  go  for  advice  and  counsel,  and  who  can  look  out  for  them  in  the  many  ways 
that  will  occur  to  anyone  who  is  duly  qualified  to  take  charge  of  apprentices.  A  man  qualified  to  fill  such  a  position 
should  be  a  man  of  executive  ability  ;  should  have  a  good  knowledge  of  human  nature  ;  understand  the  mechanical  work, 
that  is  being  undertaken  by  the  boys,  and  have  a  patient  spirit  and  gentlemanly  bearing.  And,  above  all,  he 
should  be  thoroughly  sincere  ;  otherwise  he  cannot  command  due  respect  from  the  boys  whom  he  is  to  guide.  With  the 
supervision  of  such  a  man  it  is  possible  to  bring  up  young  men  who  will  be  properly  educated  in  the  business,  and  not 
only  fitted  to  do  the  ordinary  work  of  the  shop  ;  it  will  furnish  foremen,  and  those  who  may  eventually  become  manasers," 
(pp.  199-200).  .r  J  6 

Mr.  Parks  made  a  special  inquiry  into  the  various  systems  of  handling  apprentices,  and  he  states 
that  there  is  a  complete  lack  of  uniformity  among  the  different  manufacturers  of  the  United  States. 
Some  apprentices  are  hired  in  the  same  way  as  ordinary  workmen  ;  there  are  no  agreements,  and  they 
are  apprentices  but  in  name.  In  other  cases,  however,  apprentices  are  given  a  thorough  education  in  the 
details  of  the  work  of  the  firm  employing  them.  The  following  table  of  results  is  instructive,  as  a 
study  of  them  will  shew  :— 
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Among  the   apprenticeship 
deemed  to  be  the  best.     Th 


systems    examined,   that   of    the  Baldwin  Locomotive  Works 


deemed  to  be  the  best.  The  apprentices  are  graded,  the  class  to  which  they  are  assigned  depends  «pon 
their  previous  education.  This,  it  is  admitted,  is  suitable  only  for  large  shops.  For  small  shops,. 
Mr.  Parks  believes  in  the  four  years  course  of  apprenticeship.  In  the  latter,  after  a  preliminary  trial, 
the  lads  are,  expected  to  pay  50  orlOO  dollars,  say,  £10  to  £20,  for  the  privilege  of  learning  their 
trade  which  ,s  suggeeted  should  be  returned  upon  completion  of  apprenticeship,  together  with  a  bonus  of 
100  dollars,  m  addition  to  any  wages  paid  during  the  term,  it  being  sunnosed  that  the  wn,.«s  dnrin^  the 


last  year  are  sufficient  for  their  keep. 


mg  supposed  that  the  wages  during  the 
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_  5.  Details  of  the  Baldwin  Apprenticeship  System.— The  plan  of  apprenticeship  in  the  Baldwin  Loco- 
raotiYe  Works  was  drafted  by  Mr.  N.  W.  Sample,  and  since  these  works  employ  over  10,000  men,  their 
experience  is  of  some  value.  The  apprentices  are  divided  into  three  classes,  special  prominence 'being 
given  to  educational  qualification  in  the  first  two  classes,  while  a  third-class  provides  training  for  technical 
school  graduates.  There  are  nearly  five  times  as  many  apprentices  in  the  first  two  classes  combined  as 
in  the  third  class.  The  following  quotation  from  Mr.  Parks'  article  will  afford  information  as  to  the 
regime  for  these  classes : — 

"  The  usual  legal  form  of  indenture  is  followed  for  the  first  two  classes.  The  first  class  requires  four  years'  service, 
and  the  age  limit  is  placed  so  that  the  boys  will  finish  at  the  age  of  twenty-one  years.  It  is  expressly  stipulated  that  the 
apprentice  must  '  faithfully  attend  at  least  two  evenings  in  each  week  during  thu  first  three  years  of  his  apprenticeship 
free  night-schools,  such  as  during  the  first  year  will  teach  him  elementary  algebra  and  geometry,  and  during  the  remaining 

two  years  will  teach  him  the  rudiments  of  mechanical  drawing It  is  understood  that  the  apprentice  already 

has  a  grammar-school  education,  or  suflicient  to  render  it  unnecessary  that  any  provision  should  be  made  for  his  further 
instruction." 

"The  second  class  requires  three  years' service,  and  requires  an  advanced  grammar  or  high  school  training,  the 
upper  age  limit  being  eighteen  years.  During  this  service  the  apprentice  must  '  faithfully  attend  at  least  two  evenings 
in  each  week  during  the  first  two  years  of  his  apprenticeship  free  night-schools  which  will  teach  him  the  rudiments  of 
mechanical  drawing." 

"  All  three  classes  are  to  be  moved  or  changed  in  the  shop,  the  first  two  classes  every  three  months,  and  the  third 
class  at  their  own  request,  subject  to  the  approval  of  the  superintendent.  In  order  to  arrange  the  moving  systematically, 
and  to  keep  a  complete  record  of  the  work,  the  conduct,  and  character  of  service  of  each,  a  blank  form  is  used,  a  portion 
of  which,  the  section  for  the  first  year,  is  reproduced  here.  These  blanks,  when  completed,  contain  the  record  of  each 
apprentice  for  his  entire  service,  together  with  every  foreman's  opinion  of  him." — (p.  222.) 

Baldwin  Locomotive  Works. 

Apprentice  Record. 

Name Age years months Address 

Class Date  of  Indenture 19...    Shop 

First  Year. 
Time.  Expires.         Employed  on.     Services  were.       Conduct       Bate  per  hour.    Siffn.  of  Foreman. 


1st  3  months 
2nd  3  months 
3rd  3  months 
4th  3  months 


Remarks. 


Note. — Apprentices  will  be  changed  from  one  machine  or  job  to  another  once  every  three  months.  Apprentices 
must  not  be  transferred  from  one  department  to  another  without  consultation." 

The  whole  question  of  future  employment  of  apprentices  is  determined  by  the  need  of  the 
Company  and  the  personal  record  ;  and  any  apprentice  whose  faithful  study  and  evident  value  justify  it, 
may  be  passed  to  the  third  or  technical  class.  There  is  a  general  understanding  that  at  the  end  of  the 
training,  the  apprentice's  position  will  be  that  which  his  records  warrant. 

6.  The  Brown  and  Sharpe  Manufacturing  Company  Apprenticeship  System.' — The  system  of  the 
Brown  and  Sharpe  Manufacturing  Company  has  been  in  vogue  for  more  than  thirty  years.  As  regards 
age,  the  admission  is  confined  within  the  limits  of  from  16  to  18  years  of  age,  and  the  entrance  require- 
ments are  as  follows  : — 

(i)  Candidates  must  be  physically  sound. 
(ii)  And  must  be  of  good  moral  character. 
(iii)  They  must  have  received  an  education  at  least  equivalent  to  that  required  for  graduation  from 

the  Public  Grrammar  Schools  of  the  City  of  Providence. 
(iv)  Application  must  be  made  in  person. 

(v)  The  first  480  hours  of  service  shall  constitute  a  probationary  period. 

(vi)  If  probation  be  satisfactory,  an  agreement  must  be  entered  into  for  four  years,  each  year  to 
consist  of  2,950  working  hours. 

A  point  worthy  of  notice  is  that  the  graduates  of  the  Providence  Training  Pligh  School,  if  well 
recommended  by  its  Principal,  may  have  their  term  of  apprenticeship  shortened  at  the  discretion  of  the 
Company. 

Apprentices  are  paid  for  each  hour  of  actual  service  at  the  following  rate  : — 

1st  year.  2nd  year.  3rd  year.  4th  year. 

6  cents.  8  cents.  10  cents.  11  cents. 

This  maximum  amount  of  7d.  per  hour  seems  very  small ;  but  it  ought  to  be  remembered  that  the 
Company  faithfully  instructs  the  apprentice  in  the  machinist's  art  and  trade  during  the  tetm  of  appren- 
ticeship, and  it  stands  in  strong  contrast  with  the  action  of  firms  who  charge  a  heavy  premium. 

7.  Apprenticeship  System  in  the  British  Royal  Dockyards. — In  the  magazine  previously  referred  to 
appears  also  an  article  by  Mr.  P.  Barter,  a  member  of  the  Institute  of  Naval  Architects.  In 
commencing  his  article,  Mr.  Barter  says  : — 

"  The  alleged  decline  of  industrial  supremacy  has  in  recent  years  engaged  the  anxious  attention  of  the  people  of  Great 
Britain,  and  her  foreign  competitors  have  derived  considerable  satisfaction  from  the  existence  of  such  a  belief.  Two 
reasons' have  been  persistently  advanced  as  mainly  contributory  to  this  state  of  affairs,  namely,  the  evil  infiuences  of 
misguided  trades  unionism,  and  the  faulty  methods  practised  in  educating  the  workers  in  technical  matters.  Perhaps  it 
woidd  have  been  more  correct  to  say  the  absence  of  any  method  at  all."— {p.  205.) 

3— B  Mr. 
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Mr.  Barter  points  out  in  the  clearest  possible  terms  what  may  be  called  the  natural  limitations  of 
an  apprenticeship  to  a  business  firm.  His  remarks  are  so  significant  that  it  is  desirable  to  quote  them 
in  extenso : — 

"In  the  private  shipyard  or  engineering  works  the  apprentice,  is  regarded  hy  his  employers  mainly  in  the  light  of  a  profit 
producer,  and  in  return  for  his  services  as  such  he  is  permitted  to  learn  the  business  up  to  the  point  of  making  a  •workman 
of  himself.  In  the  royal  dockyard,  on  the  other  hand,  the  apprentice  is  regarded  m  the  light  of  a  student  as  well  as  a 
"trade"  apprentice,  and  he  is  educated  by  the  government  in  both  senses.  Practically  unlimited  facilities  are  afforded 
him  for  the  acquisition  of  the  most  useful  education  obtainable— scholastic  as  well  as  technical— the  object  and  nope  of 
the  Admiraltv  being,  of  course,  that  they  will  be  able  to  retain  in  their  service  those  who  have  benefited  most  by  such 
facilities."- (p.  205.) 

The  writer  points  out  that  the  additional  advantages  enjoyed  by  what  are  called  "premium 
apprentices"  in  private  establishments  are  usually  of  a  merely  departmental  character  ;  they  go  through 
the  various  departments,  but  are  practicalh/  left  to  their  own  resources  and  inclinations  as  regards educa- 
tional  study.  A  youth  who  would  become  a  shipbuilder  must  spend  a  portion  of  his  apprenticeship  in  the 
various  trades  of  shipbuilding,  and  he  has  to  pay  a  premium  varying  from  £50  to  £750  ;  similarly  in 
engineering.  If  he  wishes  to  learn  the  subject  in  any  complete  sense  he  must  pay  a  heavy  premium.  If 
he  cannot  do  this,  he  must  rest  content  with  being  an  engine-fitter,  turner,  pattern-maker,  boilermaker, 
coppersmith,  or  a  draughtsman.  The  apprenticeship  in  the  Eoyal  Dockyards  involves  no  premium,  but 
merely  the  passing  of  a  medical  examination  and  a  pass  in  the  following  subjects,  the  first  three  of  which 
are  compulsory  and  the  remainder  theoretically  optional : — 

(i)  Arithmetic,  as  taught  in  the  public  schools,  cube  root  being  excepted. 

(ii)  Orthography.— 1\ie  two  selected  pieces  of  dictation  to  be  written  in  a  given  time, 

(iii)  Writing. — A  paragraph  containing  a  tabular  statement  of  stati.stics. 

(iv)  Geography.— Ihe  world,  special  stress  heing  laid  upon  Great  Britain  and  her  Colonies. 

(v)  Jfny/is/i.— Analysis,  syntax,  etymology,  etc. 

(vi)  English  composition. — Moderate  proficiency  only  is  required, 

(vii)  Algebra. — Up  to  and  inclusive  of  simultaneous  and  quadratic  equations, 

(viii)  Geometry. — Books  I  to  III  of  Euclid  with  deductions. 

Successful  candidates  are  permitted,  in  the  order  of  merit,  to  choose  to  some  extent  their 
profession,  and  are  each  assigned  an  instructor,  who  for  the  first  four  of  the  six  years  of  apprentice- 
ship receives  an  extra  two  shillings  per  week.  The  apprentice  binds  himself  not  to  be  absent  without 
leave,  not  to  marry  during  his  indenture,  not  to  be  guilty  by  word  or  action  of  any  immoral,  indecent, 
irregular,  or  improper  conduct  or  behaviour  in  any  respect,  etc.,  etc. 

The  first  four  years  are  spent  in  constant  companionship  of  the  instructor,  the  remaining  two 
years  with  any  mechanic  nominated  by  the  inspector,  and  the  range  of  practical  experience  is  from  the 
preparation  of  blocks  for  receiving  the  keel  of  a  vessel  to  its  finishing  sea-going  condition. 

Evening  classes  are  conducted  by  the  chief-draftsman  in  the  dockyards  drawing  ofEces,  attendance 
heing  optional.  A  year's  attendance  gives  a  right  to  selection  for  six  months'  day-instruction  in  the 
drawing  offices,  and  apprentices  with  special  aptitude  are  often  specially  retained  in  the  drawing  office 
(" borne  out  on  drawing  duties").  They  receive  appointments  when  vacancies  occur,  after  passing  a 
competitive  examination  in  practical  and  theoretical  naval  architecture. 

The  above  applies  to  |tlie  shipbuilding  department,  but  the  engineering  department  has  the 
same  regime. 

Each  dockyard  has  a  library  and  school.  Apprentices  of  1st  and  2nd  years  constitute  the  lower 
division,  those  of  3rd  and  4th  years  the  upper  division.  Each  division  attends  school  for  two 
afternoons  and  evenings  a-week  for  9ej?eraZ  s/Mfl!;/,  and  one  evening  for  science  lectures  and  laboratory 
practice.  Text-books  are  supplied  by  the  Admiralty.  Examinations  are  held  every  six  months  and  last 
from  three  to  six  days,  and  indolent  apprentices  and  those  who  do  not  attain  iO  per  cent,  of  marks  are  not 
allowed  to  continue.     The  subjects  are  as  follows  :  — 

Lower  Division  (1st  and  2nd  Tear). 
Arithmetic  and  mensuration  .. . 
Algebra... 

Greometry  (Euclid's  Books  I  to  VI,  XI,  and  XII,  with  deductions) 
Trigonometry    ... 
StaiSies  and  hydrostatics 

Physics  (light,  heat,  magnetism,  and  electricity) 
Chemistry 
Erench  (optional) 
Geography  and  English  history 

Total  

TJpiper  Division  (3rd  and  dth  Tear). 

Statics,  hydrostatics,  and  hydraulics 

Dynamics 

Applied  mechanics 

Higher  algebra  and  trigonometry  and  elementary  conic  sections 

Differential  and  integral  calculus  and  conic  sections 

Descriptive  geometry  (or  mechanism) 

Physics  (light,  heat,  magnetism,  and  electricity)     ...  '"  ''' 

Chemistry 

Naval  architecture  (or  engineering) 


Total 


400  marks. 

400 

500 

500 

COO 

GOO 

300 

400 

400 

4,100 

JJ 

500  marks, 

500 

51 

500 

)1 

500 

)) 

700 

)) 

400 

)) 

700 

J> 

400 

?» 

2,400 

JJ 

6,600 

7) 

Final 


500  marks. 

500 

500 

400 

700 

500 

400 

500 

700 

300 

S03 

1,000 

],000 

600 

600 

1,000 

10,000 

)> 
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I'inal  Examination  (end  of  5th  Tear). 
General  paper  in  elementary  mathematics  and  mensuration  ... 
Statics,  hydrostatics,  and  hydraulics 
Dynamics  ... 

Chemistry 

Physics  ([a]  heat  and  light ;  [b]  magnetism  and  electricity)'" 

Applied  mechanics  and  graphical  statics 

Descriptiye  geometry 

Advanced  algehra  and  trigonometry 

Conic  sections,  and  differential  and  integral  calculus... 

Practical  physics 

Heat,  combustion,  and  metallurgy 

Practical  Shipbuilding— Part  I 

"  »  Part  II... 

Shipyard  machinery— Practice  and  appliances 

Ship  drawing 

Laying  off  and  mould  practice 

Total         

In  the  place  of  descriptive  geometry  and  the  last  five  subjects  of  this  list,  engineer  students  take  :— 
Theory  of  mechanism  and  machinery. 
Steam  and  the  steam-engine. 
Practical  engineering. 
Workshop  appliances  and  practice. 
Mechanical  drawing. 
Design  of  machinery. 

The  best  two  or  three  of  the  4th  vear  apprentices  go  to  the  Eugineerino'  Colle<^e  at  Devonport  to 
continue  study  for  the  fiiith  year.  Those  who  pass  the  "final  go"  to  the  Eoyal  ^N'aval  College  at  Green- 
wich, to  continue  their  studies;  obtaining  75  per  cent,  in  the  upper  division  examination  gives  the  right 
to  claim  all  text-books,  value  nearly  £20. 

A  testimony  of  interest  is  that  "  most  lads  of  ordinary  intelligence  will  learn  more  of  their  btisiness 
during  theffth  and  sixth  years  than  during  their  first,  second,  third  and  fourth  years  put  together:'  It  may 
be  remarked  that  these  are  the  years  of  technical  study. 

8.  Apprentices  in  British  Private  Estahlishnents.—li  is  said  that  "  the  private  sfcipbuilding  and 
engineering  establishments   of  Great   Britain,  speaking  generally,  take  little  interest  in  the  technical 

education  of  their  apprentices,"  and  that  they  "  cannot  be  expected to  put  themselves  to 

the  expense  of  educating  their  apprentices  as  thoroughly  as  the  Admiralty  does."     And,  further,  Mr. 
Barter  says : — 

"There  is  no  doubt  that  much  of  the  existing  pessimism  as  to  loss  of  commercial  prestige  witli  which  Great  Britain 
seems  to  be  threatened  would  be  removed  if  shipbuilders  and  engineers  would  take  more  interest  in  the  intellectual  welfare 
of  their  apprentices  ;  or,  for  that  matter,  their  employees  generally.  Wlion  this  happens,  employers  will  find  it  as  much 
to  their  profit  as  to  their  credit. " 

There  are  signs  of  promise,  however.  The  Technical  Instruction  Committee  of  the  Corporation  of 
Manchester  issued  a  pamphlet  in  July,  1900,  on  the  scholarship  scheme  of  Messrs.  S.  Z,  Ferranti,  Limited, 
Electrical  Engineers,  of  Hollinwood,  near  Oldham,  and  this  movement  merely  expresses  a  growing 
recognition  of  the  necessity  of  really  thorough  technical  instruction. 

The  following  extract  from  the  pamjjhlet  referred  to,  by  P.  Brocklehurst,  M.A.,  indicates  the 
scheme : — ■ 

"  In  the  first  instance  the  firm  undertakes  to  move  selected  apprentices  from  one  department  to  another  in  their  works, 
including  the  drawing  room.  The  selection  of  these  apprentices  is  to  depend  upon  their  success  at  evening  classes,  combined 
with  the  recommendation  for  attention  and  steady  work  given  by  their  foremen.  In  the  second  instance  Messrs.  de  Ferranti 
offer  for  competition  amongst  their  most  capable  apprentices  a  Day  Scholarship  at  tlie  Manchester  Municipal  Technical 
School.  This  will  be  awarded  to  the  apprentice  who,  being  not  more  than  10  years  of  age,  obtains  the  highest  position  in 
the  Science  and  Art  Examinations  of  any  given  year,  in  a  selected  number  of  subjects  which  are  of  importance  to  the 
adequate  theoretical  training  of  an  engineer.  The  fees  of  the  scholar  whilst  in  the  day  engineering  department  of  the 
Municipal  Technical  School  will  be  paid  by  the  firm,  and  they  will  also  pay  him  his  wages  at  the  standard  rate  corres- 
ponding to  his  age.  His  continued  enjoyment  of  tlie  scholarship  will  depend  upon  satisfactory  weelcly  reports  of  progress, 
and  with  the  purpose  of  maintaining  his  close  touch  with  his  trade,  the  apprentice- scholar  will  be  required  to  work  in  the 
shop  on  all  occasions  of  school  holiday  which  are  not  works  holidays." 

Mr.  Brocklehurst  remarks  : — 

"  Such  are  the  main  outlines  of  a  scheme  which,  if  it  were  universally  adopted  by  employers,  would,  I  make  bold  to  say, 
completely  revolutionise  the  relations  between  capital  and  labour,  educate  and  elevate  the  character  of  the  entire  working- 
class  population,  and  transform  and  modernise  our  methods  of  industrial  production." 

It  is  pointed  out  that  the  technical  schools  do  loliat  the  modern  apprenticeship  system  fails  to  do,  viz., 
enable  men  to  discharge  the  far  larger  range  of  duties  demanded  in  modern  industrial  activity. 

In  this  connection  may  be  mentioned  the  action  of  Messrs.  William  Denny  and  Brothers,  Ship- 
builders, Dumbarton.  They  refuse  premiums,  preferring  apprentices  with  brains  rather  than  those  icith 
money.  The  evening  classes  in  Science  and  Art  at  Dumbarton  are  largely  subsidised  by  this  firm,  and 
apprentices  are  encouraged  to  attend,  the  fees  being  merely  nominal. 

Another 
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Another  feature  to  which  attention  may  be  directed  is  the  tendency  to  ask  for  higher  preliminary 
education.     Mr.  Brocklehurst  says  : — 

"Messrs.  de  Ferranti  are  not  alone  in  their  endeavours  to  raise  the  mental  and  moral  efficiency  of  their  apprentices' 
Messrs.  B.  and  S.  Massey,  of  Openshaw,  are,  I  understand,  willing  to  encourage  the  sons  of  working  men  to  stay  at  school  until 
they  are  seventeen  years  of  age,  by  offering  to  accept  them  as  apprentices  at  that  period  at  the  wage  they  would  have 
obtained  had  they  begun  at  fifteen.  They  ask  that  ths  boy  shall  first  of  all  possess  a  good  general  education,  and  then 
gain  a  technical  scholarship  at  the  age  of  fifteen,  which  will  give  him  free  tuition  at  the  technical  school  and  an  income  of 
seven  shillings  per  week  during  the  next  two  years.     .     .  Let  me  for  the  moment  suggest  to  employers  the  enormous 

powers  they  possess,  and  which,  if  exercised  intelligently,  would  effect  beneficent  and  far-reaching  changes  in  every 
department  of  industry.  Boys  are  plentiful  in  Manchester.  Then  why  are  employers  content  with  inferior  material  ? 
Let  them  insist  upon  an  educational  standard  for  their  apprentices,  and  parents  will  soon  see  that  their  children  conform 
to  it.  If,  for  example,  a  few  of  the  leading  firms  of  Manchester  would  refuse  to  allow  a  lad  to  enter  their  warehouses  who 
had  not  passed  through  a  higher  elementary  school,  or  attended  technical  instruction  or  commercial  classes,  they  would 
attract  the  best  of  the  youthful  talent  in  the  city  ;  and  the  other  employers,  growing  dissatisfied  with  the  inferior 
leavings  of  the  big  firms,  would  also  speedily  adopt  this  educational  standard." 

9.  ApprenticesJiip  in  Europe. — Systematic  technical  instruction  is  given  to  young  people  in  Europe 
after  they  have  passed  through  the  obligatory  period  of  primary  instruction.  In  some  instances  they 
qualify  before  the  period  of  apprenticeship,  and  the  more  readily  find  employment ;  in  others,  they  are 
apprenticed  and  attend  "  improving,"  continuation,  or  trade  schools  in  the  evening.  It  is  no  uncommon 
thing  to  find  attendance  at  evening  schools  obligatory  for  several  years  after  the  obligatory  period  for 
primary  education. 

All  types  of  technical  schools  seen  by  the  Commissioners  in  Europe  are  excellently  equipped  and 
well  staffed.  Their  evident  aim  is  to  thoroughly  prepare  the  students  for  their  life  occupations,  so  that 
they  may  work  skilfully  and  intelligently  ;  and  it  is  impossible  to  examine  recent  workmanship  without 
recognising  that  this  has  borne  fruit. 

The  equipments  are  often  on  a  very  large  scale,  and  the  work  done  even  by  young  students 
unexcelled  by  older  tradesmen. 

Not  only  is  practical  work  demanded  of  those  whose  callings  are  trade-callings,  but  a  similar 
demand  is  also  made  in  the  case  of  those  who  desire  to  prepare  themselves  for  such  professional  occupa- 
tions as  engineering  in  its  various  branches.  This  leads  to  excellent  results,  and  enables  the  student  to 
rapidly  reach  the  plane  for  which  his  abilities  qualify  him.  An  illustration  of  the  method  is  given 
hereunder. 

10.  Practical  Experience  for  German  Ungineerinq  Students. — Grermany  is  realising  the  advantage 
which  accrues  from  having  the  professional  engineer  thoroughly  informed  practically.  Many  engineering 
firms,  responding  to  the  national  desire  to  attain  to  great  industrial  strength,  have  made  the  conditions 
under  which  students  may  acquire  practical  experience  exceedingly  liberal.  The  following  example  may 
be  taken  as  an  illustration. 

In  the  Charlottenburg  Hochschule,  students  in  engineering  are  required  at  some  time  during  their 
course  to  do  certain  practical  work  outside  the  Hochschule.  It  is  immaterial  whether  this  work  is  done 
during  the  course  or  at  its  end,  but  each  student  must  produce  evidence  of  having  done  this  work  before 
he  can  enter  for  his  final  examination. 

This  is  arranged  for  in  the  Chariottenburg  programme  by  having  two  substantially  identical  courses 
each  year— one  m  the  summer  and  the  other  in  the  winter  Semester.  Students  are,  of  course,  not 
compelled  to  attend  loth  courses.  Those  who  wish  may  devote  themselves  to  the  outside  work,  say,  during 
the  summer  Semester,  and  attend  lectures  in  the  winter,  or  vice  versa. 

Assuming  that  a  student  desires  to  proceed  with  his  outside  work,  he  applies  to  his  Professor  for  a 
reconimendation  to  some  works.  Most  firms  prefer  students  who  have  completed  their  lecture  courses, 
but  that  18  not  essential.  Should  the  student's  application  be  accepted-lie  may,  of  course,  have  to  wait 
until  a  yacancy  occurs-he  is  taken  on  as  a  regular  employe,  and  paid  a  regular  salary.  No  premium  is 
required.  The  student,  it  giving  satisfaction,  may,  as  a  rule,  remain  as  long  as  be  pleases  ;  usually,  a 
month  s  notice  on  either  side  cancels  the  agreement.  In  other  words,  the  students  find  employment  in 
the  large  works,  and  their  success  or  failure  depends  entirely  upon  themselves 

+hi«  tnSr°'°frr^'f'"'*"J'^\''-'''^  ''™^'''  ^r^  l?"  Germany  give  preference  to  Hochschule  students; 
JJvesS  ft^,I  *  tl  f  t'^'f,^^,  regards  all  but  elementary  subjects  taught  in  the  Hochschule 

gives  each  student  the  opportunity  of  following  whatsoever  branch  of  engineering  he  prefers. 

the  case  o?  id'  L  nft    n™''°  ^^-^^  ^^^  "l^eti^S  tl>e  need  for  practical  training  m'ay  be  illustrated  by 
the  case  of  a  graduate  of  the  University  of  Sydney,  who  says,  in  a  letter  to  the  Commissioner :— 

"You  will  remember  that  Professor  Warren,  when  visitinr'  Siemens  anrl  TTal=l,='„         a  ^    c  t 

enter  their  works  at  4  marks  (4s. )  per  day.     In  order  to  indicate  how  .nvfnn.  /T  fi  '1'%^^  arrangements  for  me  to 

possible  in  the  shortest  possible  t  me,  I  niay  mention  that  at  fir.t  T^vtf        i       J  '^^'•^that  I  should  learn  as  much  as 

Here  all  Idnds  of  electriLlmachiner;LTt^ote  tested  andVns^^  '"^  ^^^-  '"'^  '^"P'  ^"^  «1«^^"  "™*'''- 

From  this  thoroughly  practical  department  I  was  transfer  el  to  tT»       ?   ,  "I  *?P''  °/  ^^^'^^  ^^''^  exhaustively  examined. 
Halske's  own  wor^ds.Vas  entrustenHh  tL  ^es  gn  oftntral  st^^^^  t'^F.  °*?°^-  "°'^'  *°  "^«  S^«"^"=  ""^^ 

department  I  went  into  the  department  for  the  appl^«^Hon  of  elect "" rtf  in  alH  f^^^  'T^r'^  k'^'?^ "     ^T  ^'l? 

years,  was  sent  to  Australia."'  en-i^iiicicy  in  all  its  branches,  and,  after  about  two  and  a  half 

Many  firms  endeavour  to  educate  even  their  office  Imvs      Tb^^  ».„     „  j   •  i 

attend  evening  schools,  the  firm  even  providing  a  1  brary  from  which  tY^v  K°.    '\'^.v,'''i  ^^^'^^  ^'^  *° 

advanced  text-books,  for  use  during  a^y  spare^ime^Te^y^^ThlSn  o^cllt"'  '°''  elementary  and 
^^^n^^tllt:r^X^^^^^^  ?  English,  French,  and  German  are 

him  once  a  week,  say!  anVto  give  a  U^S ^^ ^: ^^S^T^^^^^]^ ^^^J;^^^  to 

It 


represenlte^oTstter  and 'Saire^'^Tsf  ti^  PrT'< •'^h^'^'^i^  *°  Y  I  ^'^'l-h-  B.E..  Sydney  University,  formerly 

Rudelofr,Prof.  Dr.  Wittc,HerrBurchartz,andtomanv'memW^ntt,   -1^^*"""'   ^'™*-    ^^^-    ^^B-   A.   Eie^ler,   Prof. 
Charlottenburg.  '  """"^  "lumbers  of  the  Professorial  Staff  of  the  Technische  Hochschule, 
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It  is  important  to  understand  the  reason  of  this.  Germany  has  clearly  recognised  that  national 
power,  and,  in  the  larger  view,  the  progress  of  her  citizens,  depend  upon  her  attitude  to  education.  The 
more  important  firms,  fully  seized  of  this,  respond  in  a  liberal  way  to  the  needs  for  practical  education  by 
supplementing  that  given  in  the  modern  laboratory  and  lecture  room  by  such  experience  as  maybe  had  in 
the  larger  industrial  works. 

It  would  be  a  mistake,  however,  not  to  recognise  that,  in  keeping  with  the  practice  in  Belgium, 
Prance,  etc.,  thorough  technical  training  is  provided  in  the  lower  grades  of  effort,  that  is  for  artisans  of 
all  kinds.     This  is  done  very  largely  in  the  various  forms  of  schools  for  the  different  trades. 

11.  Swiss  Complementary  Schools. — The  recognition  throughout  Switzerland  of  the  necessity  of 
substituting  systematic^  instruction  for  the  older  forms  of  apprenticeship  is  very  wide  spread.     Each 


the  primary  obligation  terminated  at  12  years,  the  children  attend  the  complementary  school  from 
12  to  15,  that  is,  while  they  are  in  their  apprenticeship  ;  in  others  again,  as  at  St.  Grail,  from  13  to  15. 

In  many  commercial  houses  the  ordinary  term  of  apprenticeship  is  three  years,  but  everywhere  a 
willingness  is  shewn  to  shorten  this  term  in  the  case  of  those  who  have  received  a  thorough  technical 
mercantile  education.  In  fact,  it  is  not  uncommon  for  those  who  have  passed  their  course  successfully 
in  such  schools  to  receive  positions  carrying  satisfactory  salary  without  undergoing  any  term  of 
apprenticeship  whatever. 

12.  Russian  Practice. — In  St.  Petersburg  the  same  attempt  to  educate  the  artisan  both  generally 
and  practically  was  seen  by  the  Commissioners.  No  one  could  fail  to  realise  the  immense  advantage 
which  students  so  trained  had  over  those  educated  by  apprenticeship  to  the  ordinary  tradesman.  In  fact, 
the  work  seen  in  St.  Petersburg,  in  actual  progress,  was  unsurpassed. 

13.  General  Conclusions. — Although  throughout  the  United  Kingdom  there  are  still  many 
industrial  and  mercantile  establishments  and  other  organisations  which  espouse  the  old  empirical  forms 
of  education,  rather  than  modern  systematic  technical  education,  and  who  endeavour  to  maintain  the 
old  apprenticeship  system,  the  effort  of  the  nation  is  clearly  trending  in  the  opposite  direction.  As  to 
the  exact  line  of  delimitation  between  the  theoretical  and  practical  needs,  there  is,  of  course,  still 
difference  of  opinion,  and,  therefore,  the  apportionment  of  time  to  each  side  will  be  found  to  exhibit 
some  variety. 

In  general,  one  finds  that  men,  whose  theoretical  education  has  been  limited,  if  not  decidedly 
antagonistic  to  theoretical  training,  are  disposed  to  depreciate  its  value  ;  and  this  is  true,  whether  one 
looks  to  the  professional  ranks  (engineers,  architects,  etc.),  or  to  the  ranks  of  tradesmen.  The  reason  is 
not  far  to  seek,  and  the  testimony  of  such  people  cannot  be  allowed  weight  in  comparison  with  the 
testimony  of  those  who  have  had  the  advantage  of  both  theoretical  and  systematic  instruction,  and  whose 
reputation  for  practical  ability  is  also  beyond  question.  The  latter  are  uniformly  advocates  for  the 
substitution  of  systematic  for  unsystematic  methods  of  technical  education. 

An  examination  of  the  intrinsic  advantages  of  the  systematic  methods  will  make  it  impossible  to 
suppose  that  the  old  apprenticeship  methods  of  tuition  can  possibly  claim  equal  excellence. 

The  teachers  in  the  technical  schools  of  Europe  and  America  are  men  not  of  average  but  of 
superior  ability  in  their  own  walk  of  life.  In  virtue  of  their  calling  as  educationists,  in  virtue  of  the 
range  of  study  of  their  subjects,  and  in  virtue  of  some  appreciation  of  the  inter-relations  between  their 
own  work  and  that  of  others,  they  have  a  far  wider  horizon  than  the  ordinary  artisan,  tradesman,  or  the 
uneducated  engineer. 

Not  only  were  they,  in  the  first  instance,  specially  selected  for  their  teaching  capacity  and  practical 
competency,  they  are  also,  in  properly  equipped  schools,  provided  with  suitable  teaching  material. 
Eurther,  they  have  opportunities  for  systematically  using  this  for  illustrating  technical  operations  and 
processes,  for  making  such  experiments  as  may  seem  desirable,  for  testing  students'  capabilities,  and  so  on. 
Thus  they  are  able  to  bring  about  a  concentration  of  the  student's  effort,  impossible  in  apprenticeship. 
This  is  another  feature •  which  proclaims  the  higher  excellence  of  the  systematic  methods  of  modern 
technical  education. 

In  a  recent  addressi  by  Professor  Victor  C.  Alderson  on  the  necessity  for  this,  that  gentleman, 
addressing  Americans,  said  : — 

"  The  Germans  are  fully  alive  to  the  necessity  of  being  well  prepared  to  engage  in  the  struggle 
for  industrial  supremacy.  Prince  Bismarck  once  said  :  '  The  war  of  the  future  is  the  economic  war ;  the 
struggle  for  existence  on  a  large  scale.  May  my  successors  always  bear  this  in  mind,  and  take  care  that 
when  the  struggle  comes  we  are  prepared  for  it.'  Bismarck's  behest  has  been  heeded.  The  Germans, 
by  dint  of  long  and  thorough  preparation,  are  ready  for  an  economic  war.  Eor  more  than  thirty  years 
they  have  been  preparing,  and  we  can  see  in  all  directions  the  steps  that  have  been  taken  to  improve  the 
technical  sides  of  education,  so  as  to  produce  men  who  are  capable  of  carrying  Germany  to  the  front  in 

this  industrial  and  commercial  struggle These  schools  are  all  beautifully  housed,  have 

superb  equipments,  and  are  doing  a  high  grade  of  professional  engineering  work.  Next  below  them  m 
educational  rank  comes  a  great  number  of  trade  schools,  like  the  textile  school  of  Crefeld.  These  trade 
schools  are  located  at  the  centre  of  the  industry  to  be  benefited,  and  are  distinctly  utihtarian  in 
character.  Besides  these,  there  are  many  continuation  and  manual  training  schools.  So  numerous  are 
these  specialized  schools  that  a  German  can  alioaysfind  one  in  which  he  can  learn,  the  latest  and  lest 
principles,  devices,  and  methods  of  any  trade  or  profession  he  may  desire  to  follow.  Add  to  all  these  the 
latest  German  innovation  of  commercial  high-schools  and  colleges  of  commerce,  then  wonder,  if  you  can, 
why  German  competition  is  so  keen,  and  why  German  trade  and  industry  are  reaching  every  market  the 
world  over  The  Germans  have  discovered  that  the  secret  of  success  in  trade  and  industry  depends  upon 
education  i  not  upon  the  education  of  the  library  and  cloister,  but  upon  the  education  of  the  laboratory, 
the  shop,  and  the  modern  lecture  room."  What 


»  20  October,  1902,  at  the  Chicago  Literary  Club. 
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What  the  Commissioners  saw  during  their  travels  iq  Europe  justifies  them  in  saying  that  such 
statements  are  not  exaggerated.  It  is  worthy  of  remark  that  Americans,  in  all  branches  of  technology, 
regard  Germany  as  one  of  the  most  important  places  to  visit  iu  order  to  keep  abreast  of  modern 
technology,  and  Germans,  also,  visit  America  for  the  study  of  American  methods  and  ideas. 

The  whole  evidence  is  unmistakeably  against  the  desirableness  of  in  any  way  supporting  the  old 
system  of  trade  or  professional  apprenticeship,  and  entirely  in  favour  of  the  substitution  of  systematic 
technical  education  in  its  place. 

Thus,  good  teachers— i.e.,  not  mere  craftsmen,  hid  professional  teachers  with  the  necessary  practical 
knowledge — with  good  technical  laboratories,  and  well  organised  curricula,  are _  essential,  if  we  are  to 
hope  to  be  the  industrial  and  commercial  peers  of  the  great  countries  in  the  opposite  hemisphere. 

Whatever  abstract  doubts  may  remain  would  be  dispelled  by  seeing  the  character  of  the  work 
done,  and  observing  the  whole  scheme  of  technological  training. 

The  essentials  of  practical  ability  in  industrial  occupations,  and  in  the  various  trades  and  callings, 
are  systematic  training  of  eye  and  hand.  The  sense  of  form  must  be  developed,  the  artistic  sense,  the 
manual  skill,  the  knowledge  of  practical  detail. 

The  evidence  is  that  the  modern  tendency  is  overwhelmingly  in  favour  of  substituting  systematic 
education  for  ordinary  apprenticeship.  To  be  adapted  to  practical  requirements,  and  to  assured  success, 
technical  education  must  have  regard  to  the  following: — 

(1)  General   instruction,   orientated  when   and  where  ever   possible,  so    as  to_  make  it   specially 
serviceable  to  each  trade  or  calling,  or  to  disclose  its  application  to  tlie  practical  calling. 

(2)  Skill  in  drawing  and  designing. 

(3)  Sldll  in  modelling  (where  necessary). 

(4)  A  thorough  knowledge  of  the  rationale  of  the  details  of  craftmanship,   so   as  to  substitute 
rational  methods  and  readiness  to  change  for  rule  of  thumb  methods  and  trade-conservatism. 

(5)  Practical  knowledge  of  artisan  methods,  of  the  conditions  imposed  by  the  physical  and  other 
limitations  under  which  practical  work  is  executed,  in  fact  of  working  methods  and  conditions. 

It  is  at  once  obvious  that  technical  schools  with  systematic  instruction,  with  properly  fitted  work- 
shops and  laboratories  can  afford  advantages  never  to  be  found  in  the  work  seen  by  the  ordinary 
apprentice. 

If,- further,  the  proprietors  of  factories  and  workshops  will  assist  as  in  France,  Germany,  Russia, 
etc.,  the  last  limitations  of  the  systematic  instruction  of  students  and  apprentices  will  disappear.  The 
report  will  establish  this  truth. 


CHAPTER  IV. 
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CHAPTER  IV. 

The  National  Urgency  of  Better  Technical  Education. 


[G.  H.  KNIBRS.] 


.  l:^-  Introduction.— leohmcal  Education,  to  fulfil  its  function  in  any  community,  must,  as  pointed 
out  in  Chapter  II,  meet  the  needs  of  all  classes  of  industrial  workers  and  of  those  charged  with  the 
professional  and  scientific  control  of  the  industrial  operations  carried  out  bv  them.  To  provide  instruc- 
tion for  the  training  of  the  more  numerous  class,  viz.,  the  workmen,  artisans,  etc.,  is  not  sufficient-  it 
must  extend  to  the  highest  plaues  of  human  effort— it  must  qualify  for  that  guidance  without  which  the 
actual  labourer's  efforts  cannot  achieve  their  end.  The  latter  class  are  of  course  relatively  small  in 
number,  but  their  education  is  of  the  very  highest  importance. 

In  this  connection  it  has  to  be  remembered  that  in  our  productive  activities  we  are  in  competition 
— necessarily  so— with  all  the  civilised  races  of  mankind,  and  ultimately  our  very  national  existence 
depends  upon  the  excellence  and  wise  direction  of  our  wealth-producing  powers. 

It  is  only  from  this  point  of  view  that  the  tremendous  significance  of  general  education,  and  its 
complement  technical  education,  fully  appears. 

It  is  necessary  to  remember  also  that  from  the  lower  to  the  highest  grades  of  technical  development 
wo  are  dependent  upon  the  preparation  which  takes  place  in  the  kindergarten,  and  in  the  primary,  or 
primary  and  secondary  schools,  according  to  the  age  at  which  the  departure  from  general  to  technical 
education  is  made. 

2.  Our  National  Position  in  Technical  Education. — No  one  with  any  knowledge  of  the  technical 
provision  made  in  the  United  Kingdom  for  technical  education  can  regard  the  provision  made  in  this 
State  as  correspondingly  complete.  When,  therefore,  what  is  done  here  is  compared  with  technical 
education  in  Europe  it  is,  to  borrow  an  expression  quoted  hereinafter,  relatively  "  nowhere"  notwith- 
standing the  fact  that  it  has  been  considerably  advanced  during  the  last  few  decades.  That  is  the  point 
we  want  to  keep  before  us  in  facing  the  issue  of  educational  reform  in  so  far  as  it  applies  to  technical 
education. 

This  necessity  for  better  technical  education,  and  indeed  also  better  general  education,  has  recently 
given  every  thoughtful  Englishman  who  has  any  capacity  to  look  out  on  the  national  future  the  deepest 
concern.  There  is  a  thoroughness  in  the  scientific  and  technical  work  of  Europe  which  is  lacking  here, 
and  lacking  also  in  Engiand. 

Not  only  are  educational  equipments  better  in  Europe  ;  the  qualifications  of  the  instructors  are  also 
much  higher  than  with  us.  This  is  no  doubt  the  fruit  of  their  systems  rather  than  the  consequence  of 
any  natural  superiority  of  intellectual  and  moral  endowment.  "We  shall  miss  the  main  point  if  we  fail  to 
recognise,  however,  that  it  will  take  strenuous  effort  for  a  very  long  period  to  reach  anything  like  the 
degree  of  excellence  which  technical  education  has  acquired  in  European  countries  generally. 

It  is  the  vivid  recognition  of  this  fact  that  has  forced  such  men  as  Lord  Kosebery,  Dr.  E.  B. 
Haldane,  and  others  to  refer  to  our  national  educational  attitude  in  language  which  savours  almost 
of  the  alarmist;  and  be  it  observed  that  responsible  committees  are  no  less  disquieting  in  their 
utterances.     An  example  may  be  had  by  reference  to  the  deliberately  expressed  opinions  given  hereunder. 

The  London  County  Council,  in  connection  with  its  Technical  Education  Board,  appointed  a  special 
sub-committee  to  investigate  the  whole  question  of  education  in  relation  to  its  application  to  science  and 
industry. 1  That  committee  brought  forward  evidence  of  calamitous  loss  of  business  and  falling  off  in 
industrial  efficiency  through  national  negligence  of  general  and  technical  education.  The  committee  had 
the  evidence  of  the  ablest  men  of  England — men  who  are  familiar  with  Europe,  who  are  in  many  cases 
intimate  with  the  leading  members  of  tho  teaching- staffs  of  European  Universities  and  European 
technological  establishments,  and  who  arc  also  linguists,  and  who  have,  therefore,  really  come  into  direct 
touch  with  European  sentiment  and  tradition. 

Some  of  the  witnesses  were  the  following: — 

.1.  W.  Swan,  Esq.,  F.E.S.  CEleetrical  Engineer ;   President  of  the  Society  of  Chemical  Industry). 

Sir  Bernhard  Samuelson,  Bart.,  P. U.S. 

Sir  Henry  Eoscoe,  E.E.S.  (Vice  Chancellor  of  London  University  ;  Emeritus  Professor  of  Chemistry, 

Owens  College,  Manchester). 
Dr.  Frank  Clowes  (Chemist  to   the  London  County  Council ;    Emeritus  Professor  of  Chemistry, 

University  College,  Nottingham  ;  President  of  the  Society  of  Chemical  Industry). 
Professor  James  Dewar,  F.K.S.  (Professor  of  Chemistry  at  the  Eoyal  Institution  and  Director   of 

the  Davy-Earaday  Eesearch  Laboratory;  President  of  the  Society  of  Chemical  Industry). 
Dr.  J.  T.  Merz  (Chemical  Manufacturer,  Newcastle-upon-Tyne). 
Dr.  W.  H.  Perkin,  F.E.S. 
Professor   Sir   William   Eamsay,  K.C.B.,    F.E.S.    (Professor    of    Chemistry,    University    College, 

London).  Thos. 

'  Although  this  was  some  little  time  back  the  dicta  are  none  the  less  important.     It  phoxild  be  remembered  also  that 
the  scheme  of  tecbnigal  education  in  Now  South  Wales  was  organised  on  English  Hues. 
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Thos.   Tyrer,  Esq.    (Chemical    Manufacturer,    London;    President    of    the    Society    of    Chemical 

Industry). 
Professor  Meldola,  P.E  S.  (Professor  of  Chemistry,  Pinsbury  Technical  College).     _ 
George   Beilby,    E^q,    (Chemical  Manufacturer,  Glasgow ;    President  of  the  Society  of  Chemical 

Industry). 
Dr.  T.  E.  Thorpe,  C.B.,  P.E.S.   (Principal  of  the   Government  Laboratories  ;    Foreign  Secretary  of 

the  Eoyal  Society';    formerly  Professor  of  Chemistry,  Eoyal  College  of  Science  ;    President  of 

the  Society  of  chemical  Industry). 
Professor  W.  E.  Ayrton,  P.E.S.  (Professor  of  Electrical  Engineering,  City  and   Guilds  of  London 

Central  Technical  College),  i    /-,    -u 

Professor  H.  E.  Armstrong,  F.E.S.   (Professor  of  Chemistry  at  the   City  and   Guilds  of  London 

Central  Technical  College). 
J.  Levinstein,  Esq.  (Manufacturer  of  Coal-tar  Products,  Manchester;    President  of  the  Society  of 

Chemical  Industry) . 
Alex.  Siemens,  Esq. 

Hugh  Bell,  Esq.  (Ironmaster,  Middlesbrough). 

Principal  Sir  Arthur  Eiicker,  P.E.S.  (Principal  of  London  University). 
Herbert  Jackson,  Esq.  (Assistant  Professor  of  Chemistry,  King's  College,  London). 
A.  G,  Green,  Esq.  (Consulting  Chemist,  London). 
Dr.  Gordon  Parker  (Principal  of  the  Herold's  Institute,  Bermondsey). 

Written  reports  also  received  from— 
Professor  M.  J.  M.  Hill,  P.E.S.  (Professor  of  Pure  Mathematics,  University  College,  London), 
Professor  Cormack  (Professor  of  Mechanical  Engineering,  University  College,  London). 
Profesfor  Pleming,  P.E.S.  (Professor  of  Electrical  Engineering,  University  College,  London). 
Professor  Lunge  (Professor  of  Chemistry,  the  Polytechnic,  Ziirich). 

It  will  be  seen  that  there  are  many  in  this  list  about  whose  qualification  to  speak  with  the  voice 
of  authority  there  cannot  be  the  shadow  of  a  doubt. 

In  the  Eeport,  dated  15th  July,  1902,  of  this  special  sub-committee  of  the  London  County  Council's 
Technical  Education  ]ioard  Committee,  the  matter  of  the  application  of  Science  to  Industry  is  referred 
to  in  the  following  terms  : — 

"  We  are  convinced  that  scientific  industries  have  sudered  in  England,  not  only  tlirough  defects  in  higher  scientific 
education,  but,  to  an  even  greater  extent,  through  defects  in  general  and  secondary  education. 

"In  the  majority  of  secondarj'  scliools  the  curriculum  has  been  so  hampered  by  the  exigencies  of  examining 
authorities  and  of  examinations,  that  the  teacher  has  been  compelled  to  devote  undue  attention  to  storing  the  minds  of  the 
students  with  facts  for  reproduction  at  the  expense  of  the  time  which  should  be  devoted  to  stimulating  their  reflective 
powers  and  making  them  think.  The  outcome  of  the  system  is  that  the  boys  who  learn  science  do  not  acquire  the  power 
of  original,  or  even  of  accurate  logical  thought,  and  that  those  who  do  not  learn  science  have  no  belief  in  its  practical 
value.  In  after  life  those  who  enter  upon  industrial  pursuits  too  often  regard  science  with  distrust,  and  to  some  extent 
this  distrust  is  merited,  owing  to  the  insufficient  preparation  and  training  of  those  who  offer  themselves  for  responsible 
posts  in  scientific  industries. 

"  We  believe  that  the  influence  of  the  Board  on  the  character  and  efficiency  of  the  science  training  in  the  London 
secondary  schools  has  been  in  the  right  direction,  and  that  already  much  has  been  done  to  remedy  the  defects  complained 
of  by  those  whose  acquaintance  with  these  schools  is  not  of  recent  date.  This  improvement  has  been  specially  marked 
since  the  publication  of  the  Report  of  the  Board's  Special  Sub-Committee  on  the  Teaching  of  Chemistry  in  1896.  We  are 
of  opinion  that,  in  the  majority  of  London  schools,  further  improvement  in  the  character  of  the  science  teaching  is  needed, 
and  that  for  this  purpose  the  co-ordination  of  inspection  and  examination  is  essential.  We  think  that  the  Board  should 
continue  to  press  for  increased  efficiency  in  this  department. 

"The  science  teaching  in  secondary  schools  is  valuable  almost  entirely  for  its  mental  training.  For  scientific 
instruction  we  must  rely  mainly  on  the  subsequent  yeais  of  University  education.  .  .  .  There  is  a  consensus  of  opinion 
that  the  highest  grade  of  technical  education  must  be  carried  on  in  an  institution  of  L^niversity  rank  open  during  the  day. 
The  few  hours  which  can  be  given  in  the  evening,  by  those  who  are  engaged  in  business  during  the  day,  are  insufiicient 
for  training  in  research  ;  and  the  attempt  to  devote  these  hours  to  research  work  necessitates  excessive  mental  strain, 
which  we  cannot  expect  or  desire  to  see  \\idely  incurred,"' 

Touching  the  defective  education  provided  in  England  the  report  says: — 

"It  is  of  the  highest  importance  to  industrial  well-being  that  adequate  provision  should  be  made  for  original 
investigation  and  discovery,  "- 

It  quotes  with  approval  Mr.  J.  W.  Swan,  F.E.S. ,  who  called  attention  to  the  state  of  technical 
education  in  England  in  the  following  terms  : — 

"  One  of  the  most  pressing  requirements  of  the  moment,  demanded  not  only  in  the  interest  of  chemical  industry,  but 
in  that  of  our  manufacturing  industries  generally,  is  adequate  endowment  and  encouragement  of  re.iearch.  Original  scientific 
research  is  the  fountain-head  of  new  knowledge,  the  vital  stimulus  of  industrial  growth,  the  originator  of  new  industries 
and  sustainer  of  old.  Buf,  nationally,  in  the  organisation  of  our  educational  and  industrial  system,  we  give  to 
scientijic  research  no  hospitality— vm  barely  pay  it  the  respect  of  recognition.  ...  To  remedy  the  existing 
defects,  if  you  have  power  to  spend  large  sums  of  money  on  behalf  of  industries,  you  cannot  do  better  than  spend  it  lavishly. 
The  most  pressing  need  is  to  help  London  with  University  education,  Gomparinq  our  teaching  icith  that  in  other 
""o'J.l^fn.,"'*^^ •*"¥''''  ,*"*  '"■''  "'  "V^^ry,  ive  stand  nowhere.  The  Universities  in  America  have  recently  received 
£13,000,000  sterlmg  lor  education  and  that  has  all  been  expended  in  building  and  equipping  institutions  and  in  endowments, 
thereby  reducing  the  cost  to  students.  Similar  advances  have  been  made  in  Germany  and  France  ;  hence  the  wonderful 
growth  of  industry  abroad.  England  is  doing  comparatively  little  in  the  way  of  education,  and  her  trade  is  declining ; 
whereas  America  is  doing  a  great  deal,  and  her  industries  are  flourishing-.  EDUCATION  AND  SUCCESS  IN  INDUSTRY 
CANNOT  BE  DISSOCIATED.  WE  MUST  REPAIR.  THE  NEGLIGENCE  OF  THE  PAST  OR  WE  MUST 
SUBMIT  TO  NATIONAL  DECAY.'-  •^^^ul^:,uL'^y,u   ur    ia.u    t-AOi,    uk    W£,  ivjuo 

The  Eeport  defines  the  suitable  practical  qualification  of  a  captain  of  industry  as  follows  :— 

"  The  education  of  a  leader  of  a  scientific  industry  should  include— 

"  *^'  fi  ^V^  ^r'™^  education  on  the  classical  or  modern  side  of  a  secondary  school  up  to  the  aae  of  17  or  18,  special 

tSnS  and  i^^IrJ\  t°tb      t"^    r?  '°^  f '"'"''"■y,  l'''>'^''^='  "^^  I'^^cr  being  taught  in  such  a  wa^  as  to  educate 
tJie  mind  ana  nngers  ot  the  student  to  work  accurately.  o        e  j 

"  (2)  Three  years'  training  for  the  B,  So.  degree,  followed  by— 

■'  (3)  Two  years'  'post-graduate'  work,  in  order  to  obtain  the  D.  So. 

"It 

■  :^''c.  ciL,  p.  6,  2  Loc.  cit.,  p.  7. 
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T  w'^'i^^i  "°u  ^?°"8'^  *'^**  '>"  should  become  trained  and  proficient  in  the  particular  science  which  ia  principally 
applicable  to  liis  business.  The  chemist,  for  instance,  should  have  a  general  knowledge  of  engineering,  and  the  engioeer  of 
chemistry.  We  have,  moreover,  been  impressed  by  the  evidence  that  the  training  of  the  scientific  expert  should  inchide 
some  knowledge  of  the  industrial  and  commercial  circumstances  of  his  country,  and  that  for  this  purpose  courses  in  such 
subjects  should  form  part  of  his  ourriciiluui.  Tliere  is  already  a  demand  for  laighly-trained  electricians  ;  and  it  is  to  he 
regretted  that  many  students  are  tempted  to  enter  works  before  they  have  finished  their  course  of  trainiiu',  which  even 
when  finished,  IS  far  from  complete.  Well-paid  posts  for  trained  chemists  are  at  present  rare  ;  hut  the  dcm°and  is  slowly 
inoreasuig,  and  will  furtlier  itiorea.se  as  sooa  as  fully-trained  chemists  have  had  the  opportunity  to  prove  their  commercial 
value.  Mr.  Beilby  and  Mr.  Jackson  gave  instances  of  well-trained  chemists  who,  having  accepted  posts  at  chemical  works 
at  very  low  salaries,  proved  themselves  to  be  so  valuable  that  they  were  promoted  to  junior  partnerships.  It  is  for  men 
of  this  class,  who  are  determined  to  work  their  way  upwards,  that  the  higher  training  is  specially  needed,  and  it  is  to  them 
that  we  must  look  for  the  renewal  of  vitality  in  our  scientific  industries."' 

"  We  recommend  that  the  Board  should  continue  its  present  policy  of  improving  the  amount  and 
efficiency  of  the  science  training  in  the  secondary  schools,  of  enabling  the  polytechnics  to  improve  and 
extend  their  chemical  and  physical  laboratories  and  their  electrical  and  engineering  worlsshops,  of  aiding 
the  University  colleges  and  the  Universiti/  of  London  in  their  technical  departments,  and  of  awarding 
substantial  scholarships  to  deserving  candidates  of  scanty  means.  Wo  are  specially  impressed  by  the 
need  of  higher  salaries  being  provided  for  science  teachers,  alike  in  the  secondary  schools  and  University 
colleges,  in  order  to  secure  and  retain  the  best  men,  and  to  make  them  independent  of  students'  fees,  by 
the  desirability  of  loiuering  the  fees  at  the  University  colleges,  and  by  the  importance  of  extending  the 
scholarship  ladder,  in  respect  of  exceptional  students,  to  a  later  ago  than  is  at  present  customary. 

"  It  is  sometimes  stated  that  all  money  expended  on  higher  technical  education  is  so  much  lost  to  the  poorer  or 
wage-earning  classes.  This  is  very  far  from  the  truth  ;  for,  unless  the  highest  technical  training  is  provided,  and  adequate 
provision  made  for  research  and  discovery,  the  creation  of  new  industries  will  be  checked,  existing  industries  may  decay, 
and  the  demand  for  skilled  labour  may  decrease.  Moreover,  if  the  scholarship  ladder  is  completed,  the  clever  son  of  the 
mechanic  will  be  in  as  good  a  position,  so  far  as  training  is  concerned,  aa  the  son  of  the  capitalist. 

"Ifit  is  asserted  that  England  has  fallen  so  far  behind  in  the  application  of  science  to  industry,  that 
it  is  useless  to  expend  large  sums  of  money  in  an  attempt  to  regain  a  position  which  has  been  irrevocably  lost, 
we  would  reply  that  there  is  no finalily  in  any  industry;  that  all  industries,  if  they  are  to  survive,  must  become  scientific 
industries  ;  and  that  if  machinery  is  set  in  motion  by  which  new  knowledge  is  created,  old  industries  will  be  developed  and 
new  industries  will  arise.  If  it  is  urged  that  no  decisive  step  should  be  taken  to  place  the  machinery  for  training  post- 
graduate students  in  technological  research  on  a  satisfactory  basis  until  prolonged  inquiries  have  been  cacried  out  in 
Germany,  Switzerland,  and  the  United  States,  to  ascertain  the  latest  developments  of  technical  education  in  those 
countries,  we  would  reply  that  there  have  already  been  suificient  inquiries,  and  that  delay  in  damjerous.  The  cause  of  the 
want  of  vitality  in.  our  scieiilijic  industries  is  vot  far  to  seek;  it  is  due  to  defects  in  secondary  education,  and  the  lack  of 
adequate  provision  for  training  in  research.  If  secondary  education  can  be  more  widely  extended,  if  general  and  scientific 
education,  both  in  secondary  schools  and  schools  of  University  standing,  can  be  made  more  thorough,  and  if,  further, 
opportunities  can  be  provided  to  enable  post-graduate  and  advanced  students  to  obtain  adequate  training  in  technological 
research,  there  is  no  reason  to  fear  for  the  future  prosperity  of  our  scientific  industries."- 

That  nationally  our  difficulties  arise  from  and  are  intimately  connected  vvith  the  whole  educational 
scheme  is  often  expressed  in  the  lleport  in  terms  of  unmistakable  urgency.  Por  example  :  Dr.  Merz,  of 
Newcastle-on-Tyne,  who  had  forty  years'  experience  of  English  manufacturing  industry,  says  : — 

"  The  centre  of  the  whole  educational  difficulty  lies,  I  believe,  in  the  deficient  secondary  education  in 
this  country  ;  and  until  this  is  improved  no  marked  advance  is  likely  to  be  recorded.  The  science  teachers 
at  secondary  and  public  schools  are  not  of  sufficiently  high  standard  as  compared  with  the  teachers  abroad. 
They  have  too  little  time  for  improving  their  knowledge  by  further  study  as  soon  as  they  start  teaching,  with 
the  result  that  they  very  soon  become  mere  disciplinarians  instead  of  scientists."^ 

The  intimate  connection  between  higher  education  and  industry  appears  in  such  passages  as  the 
following : — 

"  Notwithstanding  that  England  was  first  in  the  field  with  electrical  laboratories  for  students'  systematic  work, 
there  are  now  no  electrical  laboratories  in  England  which  can  compare  for  completeness  of  equipment  with  those  of 
Darmstadt  and  Stuttgart.  .  .  .  .  .  .  .  •  •  '         .    • .  • 

"  The  prosperity  oi  electrical  engineering  in  America,  Germany,  and  Switzerland  can  he  directly  traced  to  scientifically- 
trained  leaders.  It  required  scientifically-trained  men  to  develope  polyphase  current  machinery ;  and  no  one  who  examined 
the  electrical  machinery  at  the  Paris  Exhibition  could  fail  to  be  struck  with  the  rapidity  of  the  progress  which  is  being 
made  all  over  the  Continent, 

"  That  industries  are  affected  hy  education  is,  perhaps,  best  proved  by  the  vitality  of  scientific  industries  in  those 
countries  in  which  the  system  of  secondary  education  is  supplemented  by  scientific  education  of  University  rank,  for  the 
perfecting  of  which  no  expense  is  spared.  This  condition  obtains  in  Crcrmany,  Switzerland,  and  the  United  States  ;  and  in 
these  countries  scientific  industries  have  rapidly  developed,  whereas  in  England  they  have  been  either  stationary  or 
retrograde.  When  Liebig  commenced  his  work  there  was,  practically,  no  scientific  industry  in  Germany  ;  in  1897,  the 
total  value  of  the  productions  of  chemical  industries  alone  amounted  to  £47,391,132.  In  that  year  the  State  expended 
£31,t)09  on  the  Technical  High  School  in  Berlin,  and  contributed  83  per  cent,  of  the  cost  of  maintenance  of  the  Berlin 
University. 

"  Education  has  in  Germany  fostered  the  development  of  industries,  but  the  development  of  scientific  industries  has, 
in  return,  encouraged  and  stimulated  scientific  culture  and  researcli  in  every  branch  of  knowledge."' 

3.  national  Loss  through  Technical  Inefficiency. — The  terms  in  which  loss  of  national  toealth  are 
referred  to  demand  notice.     The  Committee  says  : — ^ 

"We  are  unable  to  resist  the  conclusion  that  various  branches  of  industry  have,  during  the  past  twenty  or  thirty 
years,  been  lost  to  this  country,  owing  to  the  competition  of  foreign  countries  ;  that  in  many  others  our  manufacturers 
have  fallen  seriously  behind  their  foreign  rivals  .....  These  losses  are  to  be  attributed  in  no  small  degree  to  the 
superior  scientific  education  provided  in  foreign  countries.  ,  .       c 

"We  may  refer,  as  the  leading  case,  to  the  transfer  from  England  to  Germany  of  numerous  departments  of 
manufacturing  chemistry."* 

The  losses  referred  to  have  an  indirect  as  well  as  a  direct  effect.     Every  great  industry  reacts  upon 

others,  and  supports  and  helps  them. 

The 
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Tlie  Committee,  after  pointing  out  that  England  pays  annually  over  £3,000,000  for  imported  chemical 
dye-stuffs,  though  she  actually  originated  the  production— seeing  that  from  1858  to  1872  she  produced 
more  coal-tar  products  than  any  other  country  in  the  world, — make  the  following  statistical  Etatement, 
shewing  the  development  of  foreign  dye  iadustries  :— i 

Position  of  tie  six  largest  Colour  Worls  in  Germany  in  1900. 


Capital 

No.  of  Chemists 

No.  o£  Eiii^ineers,  Dyers,  and  other 

technologists     

Commercial  Staff  

Workpeople    

Dividends  in  1897 

1898 

1899 

1900 


Badische 
Aniline 
Works. 


Meister, 

Lucius,  and 

Brliniiig. 


Farben- 

fabriken, 

Bayer  &  Co. 


Berlin 
Aniline  Co. 


£ 

1,050,000 

148 

75 

305 

6,485 

2t% 

24% 

24% 

24% 

£ 
833,000 

120 

36 

211 

3,555 

26% 
26% 
26% 
20% 


£ 

882,000 

145 

175 
500 
4,200 
18% 
18% 
18% 
18% 


£ 
441,000 

55") 

31  J 

150 
1,800 
12i% 

15% 
15% 


Cagella  &  Co. 


£ 
Private 
concern. 

60 


170  1 

1 ,800  ) 

Not  known. 


Farbwerk, 

MUhlheim, 

Leonliardt&Co 


£ 
157,000 


450 


9% 
3% 

5% 
Nil. 


Total  of  six  Amis. 


About 
£2,500,000 

About  £5C0 

About  £350 

About  £1,360 

About  £18,260 


Casella's,  for  which  the  details  are  not  given,  is  one  of  the  greatest,  if  not  the  greatest,  of  the 
aniline  dye-works  of  Germany. 

The  Eeport  comments  upon  the  loss  of  such  an  industry  in  the  following  terms^ : — 

"  Tlie  loss  of  this  vast  and  growing  industry  is  of  serious  import  to  us.  \Ve  learn  that  '  the  new  colouring  matters, 
made  almost  exclusively  in  Germany,  have  in  many  cases  been  introduced  as  substitutes  for  natural  products,  which  were 
staple  articles  of  English  commerce.  Madder  and  cochineal  liave  been  replaced  by  alizarin  and  azo-scarlets,  the  employ- 
ment of  many  dye-woods  has  greatly  decreased,  whilst  at  the  present  moment  logwood  and  indigo  are  seriously  threatened. 
The  complete  ca])ture  of  the  indigo  market  by  the  synthetic  product,  which  would  mean  a  loss  to  our  Indian  dependencies 
of  £3.000,000  a  year,  is  regarded  by  the  Badische  Company  as  so  absolutely  certain  that,  having  already  invested  nearly 
£1,000,000  in  the  enterprise,  they  are  at  present  issuing  £750,000  of  new  debenture  capital  to  provide  funds  to  extend  their 
plaut  for  this  purpose.'     We  have  long  had  explicit  warning  that  such  a  development  was  impending." 

Industrial  effort,  t.)  be  successful,  must  be  in  constant  touch  with  scientific  achievement,  and 
depends  upoji  a  suitable  type  of  education.  That  this  is  so,  can  be  seen  readily  enough  by  reviewing  the 
history  of  industries  which,  originating  in  England,  have  lost  their  reputation  through  foreign  com- 
petition, the  articles  ha\ing,  by  the  aid  of  sc-ience,  been  produced  more  cheaph/  and  in  better  quality. 

As  further  illustrating  this  point,  the  following  jjassage  may  be  quoted  : — ■ 

"  We  turn  to  another  typically  English  industry  in  the  production  of  tine  glass  for  scientifio  and  optical  purposes. 
A  gp.neralion  ago  the.  hulk  of  thin  iiuiniifactiire  was  in  liii/jlitih  Iudi'Ix.     Aitev  long  continued  experiments  in  the  laboratory, 
German  chemists  have  succeeded  in  introducing  such  modification  in  tlie  manufacture  of  optical  glass  that  the  opticiaus 
have  been  enabled  to  place  on  the  market  lenses  approaching  more  closely  to  matliematical  perfection  than  any  previously 
manufactured  in  this  country.     It  is  also  worthy  of  notice  that  the  experiments  carried  out  in  connection  with  optical 
glass  have  created  in  Germany  several  subsidiary  industries.      We  may  mention   the  following ; — The  manufacture  of 
thermometers  for  accurate  physical  measurements,  the  manufacture  of  X-ray  tubes,  the  manufacture  of  lamp  chimneys, 
which  are  warranted  not  to  burst ;  and  of  boiling  flasks,  which  are  warranted  not  to  crack.     It  is  interesting  in  connection 
with  this  inquiry  to  notice  that  in  the  introduction  to  the  price  list  of  the  Jena  Glass-works,  \vhere  the  results  to  which 
we  have  referred  were  accomplished,    'sincere  thaiiLs  are  offered  to  the   Pritsslan   Bureau  of  Education  and  to  the  Diet 
{Legislature)  of  the  Kingilomfor  the  nri/  liberal  and  reimited  subsidies  by  which  costly  experiments  on  a  mamifactiiring  scale 
had  been  rendered  possible.'  " 

"  \Ve  may  cite,   as  our  third  instance,  the  rapid  development  in  the 
United  States,  Germany,  and  Switzerland  of  the  various  branches  of  the  manufacture  of  electrical  niachinerv,  as  compared 
with  the  relatively  slow  progress  made  in  this  country.     In   1890  the   imports  of   electrical   appliances"  and  scientific 
apparatus   were   too   insignificant   to  be   separately  scheduled.      In   1901  they   amounted   to   £1,174,000  and  £522,0p0 
respectively.  ...... 

•     .        •  •  •  •  •  •"        Professor  Ayrton  tells  us  that  "if  they 

want  a  piece  of  electrical  machinery  constructed  accirding  to  a  well  drawn-out  specification,  English  buyers  give  their 
orders  to  other  countries.  For  dynamos,  manufacturers  send  to  Germany  ;  for  magnet  steel,  to  Germany  or  France  ;  for 
the  materials  for  resistance  coils,  to  Germany  ;  and  for  the  paper  used  for  insulating  underground  cables  to  America. 
Engineers  regularly  import  manufactured  articles  from  America,  Germany,  and  France,  not  merely  because  of  the  lower 
price,  but  because  they  are  distinctly  better  than  anything  that  can  be  obtained  in  tliis  country  irrespective  of  price.  In 
fact,  in  many  cases  the  article  labelled  'made  in  Germany' is  really  sought  after  by  the  buyer  The  reason  for  goin." 
abroad  for  such  materials  as  the  above  is  that  the  &«-/  ish  manufacturer  has  too  little  idea  of  the  value  and  importance  oj 
minute  attention  to  scientific  details. 

•  •  •,/,■,■         ,    "^°*'^^'^^'^°^''™"g^°f^s  manufacture  of  ceramics,  foreitrners  are  in  advance. 

The  pottery  manufacture  depends  upon  chemistry,  and  while  the  ordinary  pottery  manufacturer  here  is  characterised 
by  considerable  ignorance  of  his  subject,  and  does  not  appreciate  the  importance  of  emoloying  chemists,  in  America 
there  is  a  very  different  attitude.  The  manufacturer.s  themselves  arc  nearly  all  chemists,  and  althouah  they  have  not 
such  good  raw  materials,  they  are  rapidly  overtaking  us  in  developing  the  manufacture  of  ceramics.'^*  ° 

.  ,.^  The  limitations  in  a  nation's  competition  with  others,  which  arise  from  scientific  or  educational 
indifference,  do  not  end  with  the  particular  industry  immediately  affected.  Every  successful  industry 
stimulates  others  and  in  this  way  reinforces  the  wealth  and  power  of  the  nation  in  many  ways!  Touching 
this  point  the  Committee  say —  J       J 

'' We  would  hevovomt  out  tut  the  loss  of  an  industry,  or  part  of  an  industry,  has  far-reaching 
efeets.  It  prevents  the  birth  of  coy nafe  industries,  which  every  healthy  industry  tends  to  produce  ;  thus, 
the  coal-tar  colour  industry  in  Germany  has  given  birth  to  the  manufacture  of  sulphuric  anhydride,  of 
synthetic  medicinal  agents,  perfumes,  sweetening  materials,  nutritives,  photographic  developers,  and 
antitoxins.  It  dtscourages  research,  and  by  forcing  buyers  to  seek  certain  goods  abroad,  induces  them  to 
purchase  other  goods  which  can  be  obtained  equally  well  at  home. 

"We 
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Germanv^lU' HnmnH*'f,^.l;  following  the  ostablishmeut  of  an  elaborate  aciontific  stiuly  of  browing,  tlio  exports  of  beer  from 
a  lar^e  nroDort^on  n?fbf ;^  "''"  ^''°'"  ^"36,750  m  1890  to  1 1, 177,600  in  19U1.  Finally,  it  is  not  without  signiflcancc  that 
a  Jarge  proportion  ot  the  mminir  engineers,  metallurgists  and  chemists  oniployorl  in  the  numerous  mining  enterprises  of  our 
Colonies  are  drawn  not  from  the  Mother  Country,  but  from  Germany  or  L    United  State,'"  ^  enterprises 

These  quotationa  from  the  Eepovt  testify  that  the  Committee  felt  most  keenly  how  much 
educatioQally  there  is  to  bo  done,  and  how  great  (he  loss  that  has  arisen  from  our  relative  indifference  to 
higher  ECientihc  education,  and  indifference  to  that  thorough  secondary  education  which  must  constitute 
the  toundation  upon  which  alone  the  former  can  be  built  up. 

J;.  Individual  TesHinonies  as  to  Alvrr.^e  Eject  of  Indilferent  Technical  Education.— Tho  testimonies 
as  to  the  cause  of  British  failure  in  the  march  of  industrial  progress  to  maiiitaiii  sucli  a  place  as  her 
national  prestige  and  opportunities  domanded,  are  so  important  that  reference  is  made  to  significant 
passages  from  several  of  the  witnesses. 

Mr.  J.  W.  Swan,  F.R.S.,  says  :— 

"All  industries  are  affected  by  the  want  of  higher  technical  training,  and  foreign  nations  have  gained  a  great 
advantage  by  Wte  ^jmmji,//  of  their  leaders  of  itidmtry,  who  are  superior  in  this  respect  to  tliose  of  this  country.  The 
foreign  manufacturer  has  in  the  past  shewn  more  foreu>/ht  than  the  English  manufacturer,  and  a  higher  appreciation  of  the 

valueof  scientifically  trained  men,  an(ae/)rjyW/i5TO6e«e)-W«)w,<,' In  electrical  industries   the  business  is 

earned  out  on  an  enormously  larger  scale  in  (lermany  than  in  England  ;  as  an  instance,  one  of  the  German  electrical 
engineering  firms  had  recently  on  the  books  orders  amounting  to  £10,000,000."- 

Eeferring  to  the  reasons  of  our  loss  of  industrial  vigour,  Mr.  Swan  continues  :  — 
"  One  reason  is  the  want  of  thorough  education  on  the  part  of  the  middle  class.     In  Germany  the  number  of  persons 
passing  through  the  University  is  far  greater  than  in  England.    The  effect  is  to  supply  more  men  of  wide  general  Isnowledge 
and  high  mental  training,  who  naturally  exort  a  great  deal  of  influence  in  industrial  circles." 

"  I  think  that  recent  loss  of  trade  here  has  produced  some  tendency  to  reform,  and  that  here  and  there  you  ivillfind 
u  manvfacturer  xcho  is  appreeiatice  of  the  value  of  scientific  adoice,  and  ready  to  adopt  new  methods." 

"  In  respect  of  the  training  of  leaders  of  industry',  I  advocate  the  fullest  and  most  thorough  general  educMion  that 
can  be  given. " 

'''' A  kind  of  training  much  required  is  training  in   '  metlwds  of  research,'    and  every  encouragement 

should  he  given   to   attract  post-graduate   students,  for   I  regard  them  as  the  right  men   to  place  our 

manufacture  on  a  sound  basis." 

"  From  the  standpoint  of  the  manufacturer,  I  am  of  opinion  that  a  supply  of  well-trained  men  is  an  urgent  necessity, 
and  that  they  would  greatly  help  to  improve  industrial  conditions  as  m  Germany." 

''''  At  present  the  standard  of  teaching  here  is  not  sufficiently  high,  and  students  are  considerally 
hampered  by  examinations. 

"  Without  wishing  in  any  way  to  disparage  the  expenditure  on  the  more  elementary  forms  of  education,  I  consider 
that  greater  importance  should  be  attached  to  the  improvement  of  the  higher  grades  of  education." 

"  In  the  provinces  the  equipment  of  the  higher  cducationa,!  institutes  is  better  than  in  London,  and  fees  are  lower. 
Scotland  is  exceedingly  well  off  in  regard  to  educational  facilities,  and  is  holding  its  own  in  respect  to  foreign  competition 
better  than  England. 

'■  Our  -English  system  of.icienfific  and  technical  education  is  not  equal  to  the  present  needs  of  the  country, 
seeing  how  severely  we  are  pressed  on  every  side  by  the  most  energetic  and  intelligent  competition.  We  are  giving  to 
the  classes  at  the  bottom  of  the  industrial  ladder  a  disjointed  smattering  of  miscellaneous  science  of  no  groat  value,  though 
probably  good  so  far  as  it  goes,  while  we  are  neglecting  to  thoroughly  educate  those  upon  whose  shoulders  will  soon  rest 
the  weight  of  the  management  of  our  great  manufacturing  industries." 

"  One  of  the  most  pressing  requirements  of  the  moment,  demanded in  the  interest of  our 

manufacturing  industries  generally,  is  adequate  endowm''nt  and  encouragement  of  research."^ 

Professor  CormacVs  remarks  as  to  the  consequences  of  unreadiness  are  much  to  the  same  effect: — 

"  All  branches  of  electrical  industry  depend  for  success  and  development  on  scientifically-trained  leaders. 

"  As  an  example  of  our  unreadiness,  I  would  quote  the  progress  of  dynamo  construction.  Dr.  John  Hopkinson 
laid  down  the  principles  of  scientific  design,  America  and  Germany  had  men  ready  to  understand  and  apply  them,  with 
the  result  that  vie  are  now  practically  '  copying  '  their  methods  and  their  models.  .  In  electric  traction  we  are  also  behind,  for 
similar  reasons."* 

That  Professor  Cormack's  view  is  justified  ha.«i  been  confirmed  by  subsequent  history  of  German 
achievement  (eg.,  in  the  fast  running  of  electric  cars,  etc.).  The  scientific  nature  of  the  limitation  has 
been  previously  referred  to,  and  there  is  no  doubt  that  the  inferiority  of  the  English  system  of  secondary 
education,  as  compared  with  that  of  G-ermany,  is  one  of  the  largest  factors  in  the  limitation. 

Frofessor  Fleming,  F.S.S.,  puis  the  matter  very  strongly  when  he  says  that; — "  At  University 
College,  London,  for  instance,  the  present  provision  is  not  equal  to  that  in  a  third-rate  German  or 
Amirican  technical  college,"^  yet  that  college  has  very  eminent  teachers.  It  is  this  fact  of  indifferent 
equipment,  and  an  educational  system  which  does  not  satisfy  the  requirements  of  preliminary  qualification 
for  higher  scientific  studies,  which  so  seriously  prejudices  our  national  effort. 

Sir  Sernhard  Samuelson,  Bart.,  E.R.S.,  oEqvs,  on  the  other  hand,  some  testimony  which  is  more 
hopeful,  when  he  says : — 

"  I  believe  that  enaployers  have,  within  the  last  ten  or  fifteen  years,  become  keenly  alive  to  the  value  of  technical 
training  on  the  part  of  those  occupying  the  higher  posts  in  industrial  works,  and  that  they  will  be  grateful  to  the  London 
County  Council  for  anything  that  it  may  do  to  encourage  and  promote  such  training."" 

Sir  Henry  Boscoe,  F.B.8.,  agrees  with  the  view  that  industrial  development  depends  upon  the 
tra'litions  as  to  scientific  training  and  its  utilisation  as  an  industrial  guide.  His  remark  is  very 
significant  that — "  The  successful  development  of  chemical  industries  in  Germany  is  largely  due  to  the 
fact  that  wzcM  of  high  culture,  who  have  had  a  scientific  training,  have  been  engaged  as  leaders  of  these 
industries.  JEnglish  manufacturers  are  less  appreciative  of  the  importance  of  a  high  scientific  training 
than  those  abroad.'  ^  That 

'  Loc,  ci!.,  pp.  4-5.         ^  Loc.  cit.,  p.  13.         '  Loc.  cit.,  pp.  14-15.        *  Loc.  cit,,  p.  15. 
*  Loc.  cit.,  p.  17.         ^ Loc.  cit.,  p.  18. 
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That  this  indictment  is  not  without  justification  appears  in  the  remark  of  Projessor  Frank  Clowe* 
that — 

"  It  is  difficult  to  find  employment  for  well-trained  chemists.  There  is  less  demand  for  them  than  for  trained 
engineers  or  electricians,  and  the  salaries  offered  are  not  attractive— generally,  about  £70  a  year  to  start  with,  without 
sufficient  prospect  of  advance."  .  .  .  "  The  fees  at  our  colleges,  combined  with  the  cost  of  living,  do  certainly  deter 
some  of  the  right  men  from  coming  to  college  ;  but,  even  if  the  former  were  halved,  I  do  not  think  many  more  students 
would  be  induced  to  study  chemistry  unless  the  prospects  of  employment  were  more  sure  and  more  attractive."' 

£70  a  year  for  a  highly  educated  chemist,  without  adequate  prospect  of  advancement!  Is  it  any 
wonder  that  good  scientific  guidance  is  not  available  to  manufacturers,  and  that  they  pay  the  penalty 
of  neglect. 

Professor  J.  Bewar,  F.R.S.,  speaks  in  the  same  strain.  lie  states  that—"  In  the  coal-tar  industry 
tlie  British  manufacturer  has  been  able  to  retain  his  trade  as  far  as  the  simpler  products  obtained  by  the 
dirfillation  of  tar,  such  as  naphtha,  are  concerned,  but  he  has  lacked  the  initiative  to  develope  the 
industry  beyond  the  manufacture  of  these  simpler  products  and  the  sale  of  raw  materials.  This  is  due 
to  the  manufacturers  not  having  appreciated  the  value  of  scientific  assistance  in  the  development  of  the 
coal-tar  industries,  for  there  is  no  reason  why  the  raw  products  should  not  be  worked  up  here  just  as  well 
as  in  Germany.  "We  supply  raw  material  for  this  industry  to  Germany  ;  so  evidently  it  is  not  because 
Germany  is  in  a  better  position  that  the  colour  industry  has  been  developed  there.  The  industry  was 
created  in  this  country,  hut  since  Uofmann  left  England  there  has  heen  no  one  to  prosecute  the  researches 
necessary  to  keep  it  on  a  forward  footing.  The  first  makers  of  coal-tar  colours  did  not  encourage  good 
men  to  enter  their  works  ;  the  salaries  offered  were  insufiicient,  the  laboratory  equipments  meagre,  and 
t\i&  opportunities  for  research  were  not  favoured.  Suitable  men  were  available,  but  manufacturers  would 
not  employ  them.  There  is  no  doubt  that  this  industry  could  have  been  maintained  here  had  manufac- 
turers adopted  the  same  principles  as  in  Germany  and  had  written  off,  say,  £10,000  a  year  for  the 
purpose  of  research  work.  I  do  not  know  of  any  firms  in  England-  where  chemists  are  employed  in  research 
ivork;  whereas  in  some  of  the  German  firms  as  many  as  one  hundred  chemists  are  thus  engaged  and  well 
paid,  competent  men  receiving  salaries  of  £1,000  and  more.  Also,  in  Germany,  the  manufacturers 
co-operate  for  the  general  good  of  the  whole  trade,  and  io  some  instances  have  established  joint 
laboratories  for  commercial  research  .  .  .  ." 

Too  many  of  our  manufacturers  are  under  the  impression  that  their  industries  have  reached  a 
stage  of  finality  incapable  of  further  development  or  improvement.  Until  they  are  made  to  see  that 
there  is  no  such  thing  as  finality  they  are  not  likely  to  appreciate  the  advantages  that  would  accrue  from 
research.  ............. 

"  In  respect  to  the  training  of  scientific  men  for  industry,  an  improvement  in  secondary  education 
is  most  necessary.  The  instruction  in  our  great  schools  should  he  altered,  the  fundamental  training  of  which 
is  incompatible  with  the  times.  Until  this  training  is  altered,  so  as  to  make  it  more  mathematical  and 
physical,  and  until  more  attention  is  paid  to  modern  languages,  we  cannot  expect  to  fight  the  German 
successfully  in  the  indttstrial  competition.  Beyond  this,  I  would  recommend  the  establishment  of  at 
least  one  institution  where  students  could  be  trained  to  methods  of  research,  and  also  an  increase  in  the 
number  of  research  scholarships.  Although  a  demand  for  men  trained  at  such  an  institute  might  not  be 
forthcoming  at  once,  the  money  spent  upon  its  establishment  would  never  be  wasted.  It  is  of  no  use 
waiting  until  the  demand  comes  for  highly-trained  men  ;  the  material  must  be  created  first. "2 

Professor  Dewar's  opinion,  viz.,  that  substantial  reform  in  secondary  education  is  essential,  is 
consistent  with  the  trend  of  reform  in  secondary  education  everywhere. 

Dr.  Merz,  himself  a  chemical  manufacturer,  says  : — 

"Gernvin  chemical  works  were  unsuccessful  until  these  newer  industries  were  started;  their  success  is  to  be 
attributed  to  men  who  posses&ed  the  requisite  scientific  training,  whilst  Enrjland  has  not  taken  the  opportunity  of  training 
men  so  as  to  be  capable  of  developing  such  industries. 

.  .  .  IViere  in  a  lack  of  enthusiasm  amongst  the  students  as  compared  with  Germany.  Abroad,  enthusiasm  is  a  kind 
of  tradition  comparable  to  public  school  life  here,  and  it  is  fostered  by  a  sufficient  number  of  first-rate  men,  who  from 
their  student  days  onward  keep  more  or  less  in  touch  with  each  other."  .  .  .  "Abroad,  knowledge  is  the  test  for  at>y 
advancement,  and  there  is  no  other  inducement  before  the  German  student  than  the  importance  of  securing  a  professional 
reputation." 

•••••••'•..  ... 

"In  electricity,  although  England  was  formerly  ahead  in  respect  to  the  machinery  required  for  continuous  current 
work,  yet  in  alternatmg  current  work  and  for  the  three-phase  and  polyphase  systems  of  working,  Germany  Switzerland, 
and  America  have  now  got  hold  of  the  trade,  Switzerland  being  in  advance  of  any  other  country.  To-day  dynamos  are 
imported  from  America  and  from  Zurich.  1  attribute  this  to  some  extent  to  the  better  educational  facilities  offered  abroad, 
and  to  the  better  appreciation  of  the  value  of  scientific  help  on  the  part  of  manufacturers 

"The  money  spent  on  education  here  is  in  my  opinion,  too  much  divided,  and  the  standard  of  the  vo'k  is  too  low. 
The  centre  of  the  whole  educational  difficulty  lies,  I  believe,  in  the  deficient  secondary  education  in  this  country,  and  until 
this  IS  improved  no  marked  advance  is  likely  to  be  recorded.  Th.  science  teachers  at  secondary  and  public  schools  are  not  of 
sufficiently  high  standard  as  compared  with  the  teachers  abroad.  They  have  too  little  time  for  improving  their  knowledge  by 
further  study  as  soon  as  they  start  teaching,  with  the  result  that  they  very  soon  become  mere  disciplinarians  instead  of 
scientists.  '  ^ 

Professor  Sir  William  Ramsay,  P.R.S.,  in  his  evidence  said  : 

"  The  coal-tar  colour  trade  left  us  with  Hofmann.  Had  he  stayed  in  this  country,  I  believe  this  industrv  would 
have  remained  with  him  ;  and  he  would  have  stayed  had  a  suitable  position  been  created  for  him.  His  leaving,  I  should 
say  was  essentially  due  to  the  better  salary  offered  h.m  in  Berlin.  The  arrangement  when  he  left  was  that  he  should  try 
^ejlTedTolaurn^'         ^"^"''  ""^  ""^  *°  ^°"*^'  Kensington  if  he  wished  ;  but,  Lis  well  known,  Ae 

In  respect  to  this  question  of  salary,  I  may  state  that  his  successor  at  Berlin  makes  from  £6,000  to  £7  000  a  year  by 

S^t:;re:^c:^L'nrzSsr::^-  h^:;:  ^ts::!:z^^^s^-^:^^  p™^^^--'^^  ^^--  ^'^f'^^oLJ. 

the  glatTlu^ral" tntr^S  KeTn  '^^^^  s'ciS: tt^^  I'C/  thT^^^'t  f  ''''T'  '  Tf  r'^l 
purposes,  which  has  been  very  largely  developed  in  Germany!"*  '  *'"'  ™='°"faoture  of  yeast  for  brewing 

Touching 


^  Loci. ,^.19,  fioc.ca.,  pp.  19-20.  '  Loc.  cit.,  ^.  20.  *  Loo.  cil.,  p.2S. 
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P  r  '^°^^^^^S  ^^%  question  of  the  relation  of  secondary  education  to  higher  technical  education, 
frotessor  Kamsay  ofEers  a  positive  opinion  that  the  classical  training  is  the  best  preparation.  He  says  :— 
"In  reapeot  to  the  training  of  the  future  leaders  of  industry,  the  method  that  recommends  itself  in  Germany  is 
the  encouragement  of  research.  Jt  is  found  that  those  who  have  had  a  Oymnasiam  training  in  mathematics  and  classics  up 
totiieageoj  is,  and  have  subsequently  studied  Jor  three  or  four  years  at  one  of  the  universities,  come  to  the  highest  rank  in 
inaustna.  work,  i  am  told,  both  by  professors  at  the  universities,  and  by  those  at  the  polytechnics  there,  that  the 
university  men  are  the  most  productive  and  the  most  economical.  T!is  spirit  of  research  is  more  active  in  the  universities, 
whereas  m  the  polytechnics  the  training  is  of  a  more  routine  character,  and  is  generally  confined  to  what  has  been  already 
discovered.  Moreover,  in  their  universities,  research  is  conducted  without  reference  to  industry,  in  contradistinction  to 
the  research  work  of  the  polytechnics  which  is  more  concerned  with  minor  improvements  in  any  one  industry. 
.<  •  i'^e  result  of  this  is,  that  the  university  trained  men  are  more  likely  to  create  new  industries.  In  this  country  the 
university  trained  men— meaning  by  that,  men  trained  at  Oxford  or  Cambridge— have  not,  as  a  rule,  done  much  in 
science.^  .  ,  'l''^*"""*^  *°  the  purely  examinational  nature  of  their  training  and  the  want  of  power  in  their  teachers  to 
forma  school  of  thought,' par^j/  owing  to  their  being  hampered  by  examinational  restrictions,  and  partly  also  through 
their  having  been  themselves  educated  under  analogous  influences.  Almost  the  sole  career  open  to  men  havinc  gone  through 
such  a  training  is  schoolmastering . 


•' Speaking  generally  of  the  training,  the  students  should  enter  their  college  curriculum  when  about  17  years  of 

age,  and  should  have  received  a,  good  general  education.     /  prefer  those  coming  from  the  '  classical '   rather  than  the 

OTorferre  '  side  of  our  public  schools,  because  they  are  usually  veil  taught ;   whilst  thu.tcwho  come  with  a  smattering  of  science 

which  has  frequently  to  be  '  undone, '  are,  in  my  opinion,  more  deficient  in  general  education.     The  study  of  science  cannot  be 

properly  grasped  by  any  boys  under  17  years  of  age."' 

In  this  opinion  it  must  bo  remembered  that  Sir  William  Eamsay  is  referring  to  the  kind  of 
science  teaching  to  be  found  in  English  secondary  schools.  The  comment  has  no  application  to  tho 
science  teaching,  say,  of  the  Prench  Lvcee,  or  that  in  tho  German  Oberrealschule  or  Eeal gymnasium. 
The  same  may  be  said  also  of  the  other  branches  of  teaching  in  England  and  G-ermany.  The  G-erman 
system  involves  original  effort  and  original  work. 

Again,  the  remark  that  the  study  of  science  cannot  be  properly  grasped  by  awy  boi/s  tinder  17  years 
of  age  is  not  to  he  taken  too  strictly.  Modern  methods  of  teaching  ensure  that,  in  the  measure  of  his  own 
mental  development,  each  pupil  will  justly  apprehend  the  subject-matter  of  science  as  of  other  teaching. 
His  grasp  will  develope  pari,  passu  with  his  intellectual  grasp  generally  ;  his  knowledge  of  science  will 
enlarge  with  the  extension  of  his  mental  horizon  generally.  The  teaching  of  science  in  the  secondary 
schools  of  Europe,  so  far  as  the  Commissioners  are  aware,  instead  of  being  of  the  character  which  has 
to  be  undone,  is  a  sound  foundation  upon  which  true  university  work  can  be  established ;  while  in  English 
Universities,  the  science  teaching  has  necessarily  to  commence  with  elementary  matter — in  fact,  the 
TJniversity  work  cannot  transcend  the  plane  of  mere  secondary  science-teaching  unless  the  cause  is  quite 
special. 

Sir  William  Ramsay  points  out  further  difficulties  in  Great  Britain.    He  says,  further  : — 

"  Manufacturers  are  not  as  yet  sufficiently  alive  to  the  necessity  for  employing  chemists,  or  at  least  thoroughly 
trained  chemists,  and  prefer,  in  many  cases,  men  who  have  been  trained  in  their  works.  While  this  secures  for  them 
acqimintance  with  their  particular  process  of  manufacture ,  it  does  not  ensure  that  wider  knowledge  which  is  most  useful  in 
the  long  run.  But  it  is  necessary  in  the  meantime  to  face  facts  ;  and  it  is  a  fact  that  many  thoroughly  trained  and 
competent  young  men  are  seeking  for  posts,  and  so  far  as  the  teaching  profession  is  concerned,  the  supply  exceeds  the 
demand.  Men  trained  on  the  Continent,  moreover,  are  often  at  a  disadvantage  in  being  away,  and  thus  missing  the 
necessary  push-forward  which  they  would  obtain  from  their  teachers  in  English  colleges  ;  for  Continental  recommendations 
are  not  of  much  use  among  English  employers. " 

"  The  only  other  point  that  I  would  ref^.r  to  in  connection  with  teaching  is  the  necessity  for  increasing  the  salaries  of 
the  professors.  If  we  want  to  attract  menof  the  calibre  of  Sofmann,  good  salaries  must  he  paid.  London  has  lost  several  good 
men  quite  recently  owing  to  the  attractions  of  higher  salaries  which  have  been  offered  to  them  in  the  provinces." 

"  In  order  to  bring  home  to  the  manufacturers  the  practical  value  of  their  employing  highly  trained  men,  they  should 
be  enticed  to  visit  our  colleges  and  to  see  the  work  that  is  there  being  carried  on.  It  is  very  necessary  to  bring  them  more 
intimately  into  contact  with  the  colleges,  and  one  way  by  which  this  may  be  effected  would  be  to  induce  them  to  send 
problems  to  the  colleges  for  solution,  the  work  connected  with  such  investigations  being  carried  on  by  the  advanced 
students.  The  investigations  should,  of  course,  be  private  and  remunerated,  though  the  remuneration  need  not  be  high. 
Such  work  would,  in  addition  to  bringing  home  to  the  manufacturers  the  value  of  research  work,  be  also  a  valuable 
help  to  the  student  in  bridging  over  the  gap  between  his  training  in  pure  science  and  its  industrial  application."^ 

Mr.  T.  Tyrer,  a  chemical  manufacturer  who  gave  evidence,  goes  straight  to  the  point  when  he 
refers  to  the  scientific  enthusiasm  which  is  inspired  by  the  scientific  teachers  of  Europe.  The  enthusiasm 
which  spends  itself  on  cricket,  football,  or  rowing  in  the  English  student,  finds  expression  in  another 
direction  in  the  student  of  Germany.     Mr.  Tyrer  says  : — 

"  The  influence  of  Hofmann  and  his  methods  of  teaching  were  quite  remariable.  He  imbued  the  students  with  the 
greatest  enthusiasm  for  their  worJc.  He  spent  a  great  deal  of  time  in  personal  contact  with  tbem  in  the  laboratory,  and  many 
of  his  best  students  subsequently  became  his  private  assistants.  To-day  1  believe  there  is  scarcely  a  chemist  who  acted  in  this 
capacity  who  has  not  made  his  mark  either  in  pure  or  in  applied  science. 

"  The  American  institutions  which  I  have  visited,  such  as  the  John  Hopkins  University,  at  Baltimore,  the  Lehigh 
Valley  University,  and  the  Massachusetts  Institute  of  Technology,  at  Boston,  are  magnificently  equipped.  Practically, 
every  want  for  teaching  purposes  is  liberally  met,  and  these  institutes  rival  the  well-known  Zurich  Polytechnic.'  The 
endowments  are  so  good  that  the  students'  fees  are  comparatively  small,  amounting  to  about  £8  a  year  in  the  case  of  the  high 
University.  The  salaries  of  the  professors  are  from  20  to  25  per  cent  higher  than  in  England.  The  men  trained  at  these 
technical  schools  have,  I  believe,  proved  their  value  in  commercial  enterprise.  There  is  a  demand  for  them  in  America, 
and  I  have  been  struck  specially  by  their  employment  by  wholesale  manufacturers  of  pharmaceutical  products.  The 
employers  in  these  firms  were  purely  business  men,  not  trained  in  science,  but  they  knew  that  they  could  make  most  money 
by  having  good  scientific  help,  and  they  paid  liberally  for  it. 

"  The  financial  return  from  this  policy  in  America  is  considerable,  and,  as  a  manufacturer,  I  distinctly  believe  that  it 
would  be  so  here  from  the  point  of  view  of  pounds  shillings  and  pence."'' 

If  modern  industrial  and  commercial  development  depend  largely  upon  the  extraordinary  develop- 
ments in  the  fields  of  physics  and  chemistry,  then  enthusiasm  therein  must  be  a  great  factor  in  national 
success.    Probably  no  one  who  is  the  least  familiar  with  the  German  student  has  any  doubt  as  to  the  point 

referred  to  by  Mr.  Tyrer. 

Professor 


'  Loc.  cit.,  p.  23.  ^  Loc.  cit.,  pp.  23-24.  '  Since  this  was  written  great  improvements  h»Y<<  b?en 

roadp  at  the  Zjjrich  Polytechnicum,  >  J,pc.  cit.,  p.  24, 
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Profess3r  Meldola,  F.B.S.,  at  any  rate  confirms  this  when  he  says  : — 

"  The  statement  that  German  students  are  more  enthusiastic  than  English  students  is,  I  tUnh,  iriie. 
This  enthusiasm  arises  from  the  atmosphere  in  which  they  are  taught,  and  1  think  it  would  be  cultivated 
by  such  a  special  institute  as  I  have  sketched. i 

Br.  T.  E.  Thorpe,  G.B.,  F.R.S.,  goes  as  far  as  to  say  that  he  would,  after  sendiofl;  a  student 
commencing  at  18  for  five  or  six  years  to  tbe  best  available  school  of  chemistry,  and  letting  him  graduate, 
still  send  him  to  Germany  for  two  or  three  years  ! 

Professor  W.  E.  Ayrton,  F.R.S.,  draws  attention  to  the  fact  that  unscientific  traditions  lead  the 
English  manufacturer  to  think  that  "  nan-  enough  "  will  answer  any  purpose,  and  he  trusts  the  buyer  to  find  out  any 
defect  that  there  may  be  in  hi?  goods,  but  does  not  test  them  himself  before  they  leave  the  factory.  In  Germany  and 
America  .  .  .  there  exists,  as  a  link  between  the  workshop  and  the  office,  a  staflf  of  highly  trained  testers,  whose  business  it 
is  to  make  absolutely  certain  that  no  defective  work  iis  sent  out.  Much  more  care  is  given  to  the  general  work  abroad, 
and  there  is  a  desire  to  have  far  more  technical  skill  pervading  the  whole  works  than  exists  here. 

Professor  Ayrton  agrees  with  the  dictum  that  technical  education  should  be  preceded  by  a  good 
general  education,  and  that  those  engaged  in  teaching  should  be  in  close  touch  with  actual  manufacturing 
enterprises  in  which  science  is  applied.  "  He  comments  significantly  also  on  the  necessity  of  supplementing 
even  general  technical  education  by  a  high  degree  of  specialism,  remarking  that  at  the  "  Massachusettd' 
Institute  of  Technology"  at  Boston,  "there  are  professors,  not  only  of  engineering  in  general,  but  of 
every  possible  branch  of  the  subject.''^ 

In  Professor  II.  E.  Armstrong  s  view,  much  of  the  trouble  lies  with  the  want  of  scientific  apper- 
ception on  the  part  of  practical  business  men  and  leaders  of  industry.     He  says  ; — 

"The  training  for  future  leaders  of  industry  is  dfective  from  the  start.  Their  school  training  should  be  of  a  more 
rational  character  tluin  it  is  at  present.  My  experience  is  that  the  students  who  come  to  college  are  perfectly  unfit  for  their 
work,  and  the  first  tjoo  years  of  their  cumciihim  are  practically  ii'asied  in  getting  them  sufficientli/  educated  for  their  third 
year.  The  scientific  training  boys  receive  at  school  is.ioithfeio  exceptions,  not  morth  consideration — in  fact,  I  would  rather  they 
had  not  had  it ;  and  far  too  much  stress  is  put  on  students  to  pass  examinitiom."* 

Professor  Armstrong  is  satisfied  that  we  can  teach  as  well  technically  as  in  Germany,  provided  of 
course  that  the  equipments  of  technical  schools  were  equally  good,  and  that  students  entered  thein 
properJi/  prepared. 

Mr.  J.  Levinstein  lays  stress  upon  tbe  necessity  of  working  "  definitely  for  quality  rather  thaii  for 
quantity"— an  impossibility,  of  course,  in  countries  that  provide  indifferent  secondary  education,  andean 
gauge  merit  only  by  examinations.     Mr.  Levinstein  says  : — 

"I  hare  had  men  both  from  G-erniany  and  from  Owen's  College,  Manchester.  Comparing  their  relative  capacities,  I 
should  say  that  those  trained  at  Manchester  have  at  least  as  good  a  knowledge  of  chemistry  as  tlie  Germans,  hut  their  general 
education  is  not  nearly  as  good." 

Mr.  Levinstein  supports  the  view  that  in  England  those  trained  on  the  classical  side  are  the  better. 

Mr.  Alexander  Siemens  does  not  so  strongly  impute  English  losses  of  business  to  defective 
education  of  a  technological  character.  He  lays  stress  on  the  necessity  for  commercial  education.  One 
of  the  causes  assigned  by  him  is  the  reluctancy  of  English  workmen  to  adopt  ucw  methods,  and  tiieir 
view  that  "there  is  a  certain  amount  (only)  nf  work  to  be  done,"  and  "the  less  work  (therefore  that) 
each  individual  does  the  more  the  men  will  be  employed" — an  opinion  the  practical  effect  of  which  is 
that  "by  thus  raising  the  cost  they  limit  the  market  and  defent  their  ostensible  object."^ 

Mr.  Siemens  recognises,  however,  that  the  educational  system  is  seriously  defective. 

Mr.  H.  Bell  attributed  the  difBculties  in  the  iron  industry  to  economic  and  not  educational 
difficulties.  He  admits  that  at  his  own  works  the  men  employed  "  have  had  no  special  technical 
education."     "With  a  remarkable  na'ivete  he  says  :  — 

"  The  Germans  have  made  use  of  results  arrived  at  by  Englishmen's  brains,  and  the  answer  to  the  question,  '  Why 
does  England  keep  behind  ?'  is  simply  because  it  does  noipay  her  to  do  otherwise."' 

The  experience  and  belief  of  great  Continental  works — Krupp's  for  example — is  a  sufficient  answer 
to  the  opinion  expressed  by  Mr.  Bell,  an  opinion  which  reveals  the  prejudice  which  prevents  great 
English  manufacturers  from  recognising  how  disastrous  are  the  results  of  our  national  backwardness  in 
education,  and  prevents  them  from  being  aware  of  the  nature  of  the  contributions  of  foreign  nations  to 
human  knowledge. 

Pro/e«Mr  SjV  ^rrtwr  i?Mc^e;- boldly  goes  to  the  point  when  he  says  that,  "  in  the  equipment  of 
our  chemical  institutes,  we  are  far  behind  those  abroad — in  fact,  ive  are  not  even  up  to  the  standard  of  the 
institutes  in  any  second  grade  town  in  Germany."  He  believes  in  the  educational  collaboration  of  works 
and  colleges,  at  least,  to  the  extent  of  the  former  making  opportunity  for  the  college  professors  visiting 
them.  He  points  out  also  the  value  of  the  American  system  of  granting  ''long  holidays  to  their 
professors  "  (on  full  pay)  to  enable  them  to  visit  works  and  educational  establishments,  etc. 

Mr.  Herbert  Jackson  says  that,  '''compared  icith  Germany,  our  teachers  are  lacking  in  '  all-round" 
7c7ioivledge."  Mr.  Jackson  illustrates  the  practical  advantage  of  scientific  knowledge  by  a  case  which  is 
typical  of  many  others.  A  German  patent  material  supplied  for  £18  per  ton  was  analysed.  It  was 
found  that  the  constituents  could  be  purchased  for  one  third  the  iirico  (£0  per  ton).  The  German 
product  was  at  once  replaced  with  advantage  to  the  English  consumer. 

Mr.  A.  G.  Green,  a  London  consulting  chemist,  urges  the  importance  of  securina:  the  most 
^eminent  men  attainable  and  paying  them  salaries  commensurate  with  their  attainments.  He  gives  the 
following  statistics  touching  the  dyo  and  colour  industry  : — 

Golonring  matters  used  by  the  British  Cotton  and  Wool  Dyers'  Association. 

Aniline  colours  English,    22  per  cent. ;    Foreign,    78  per  cent. 

Alizarin  colours  „       1-05         „  „      98-35 

Another  important  English  association  used— French,  t  per  cent. ;  Swiss,  0  per  cent.  ;  English, 
10  per  cent. ;  German,  80  per  cent.  Six  (Tcrman  firms  acquired  9-18  patents  in  England  for  colouring 
matters  ;  six  English  finns  86 — almost  exactly  one-eleventh. 

Much 


1  Loc.  ci(.,  p.  25.  ■'  Loc.  cU.,  pp.  30-31.  »  Loc.  oil.,  )i.  31.  *  Loc.  ell.,  p.  32.  '  Xoe.  cit.,  p.  33. 

"  Loc.  fit.,  p,  3t,  1  Loc.  <■:/.,  p.  33. 
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Much  more  could  be  quoted  to  the  same  effect.  Eaougli,  however,  has  been  said  in  regard  to 
these  opinions  to  shew  how  urgent  is  the  matter  of  improved  education.  Of  the  authoritie.a  quoted,  the 
Commissioner  here  writing;  saw  Professor  Sir  William  Eamsay,  Principal  Sir  Arthur  Eiicker,  Professor 
lI.E.  Armstrong,  Professor  W.  E.  Ayrton,  Professor  Meldola,  Mr.  Herbert  Jackson.  One  and  all, 
they  urge  the  necessity  of  marked  improvements  in  our  educational  method;  and  not  only  these  gentlemen 
but  also  many  others  who  also  have  an  intimate  knowledge  of  the  relative  state  of  education  iu  Europe 
and  in  England. 

5.  Significance  to  tins  State. — What  has  been  said  of  chemical  and  electrical  industries  is  practically 
true  generally.  The  point  to  be  noticed  is,  that  technical  education  in  England  has  not  attained  to 
what  it  should  for,  mainly,  three  reasons  : — 

(i)  Absence  of  popular  appreciation  of  the  significance  of  science  in  the  creation  of  national 
wealth,  and  of  the  imperative  necessity  of  its  aid  in  commercial  and  industrial  rivalries  with 
which  nationally  we  must  contend. 

(ii)  The  unsatisfactory  character  of  secondary  education  in  Great  Britain,  resulting  in  failure  to 
adequately  profit  by  the  later  and  higher  stages  of  education. 

(iii)  The  educational  insufEciency  of  British  scientific  and  technological  equipments  as  compared 
with  those  of  the  countries  with  whom  Britain  is  in  competition. 

The  first  (i)  is  but  the  reSes  of  the  state  of  general  education,  and  the  direct  consequence  of  it. 
A  popular  appreciation  of  education  brings  about  a  general  attitude  which  enables  those  who  are  educated 
to  give  the  community  the  advantage  of  their  specialism. 

The  want  of  proper  organisation  of  secondary  education,  and  the  pronounced  antagonism  to 
science,  of  classical  scholars  who  are  wholly  ignorant  of  it,  is  tending  to  disastrously  reduce  England's 
power  to  successfully  cope  with  her  commercial  and  industrial  rivals. 

The  attitude  to  science  in  the  British  public  school  is  not  one  that  promotes  the  establishment  of 
those  great  scientific  and  technological  establishments,  without  which  Great  Britain  cannot  hope  ever  to 
keep  pace  with  her  great  rivals  in  industrial  effort. 

The  bearing  of  it  all  to  the  state  of  affairs  here  is  obvious  when  we  remember  that  technical 
education  here  is  in  a  more  parlous  state  than  in  England.  Nothing  short  of  educational  effort  equal  to 
that  characteristic  of  Europe  will  be  sufficient.  We  are  already  in  the  background,  and  relatively  have 
been  yearly  drifting  further  to  the  rear.  This  backward  drift  tends  to  accentuate  the  scientific  and 
technical  weakness  in  which  it  originated,  and  can  only  be  made  good  by  a  vastly  inaproved  system  of 
secondary,  followed  by  a  technical  system,  properly  founded,  equipped  and  developed. 

().  Science  and  Industrial  Effort. — The  significance  of  science  to  our  industrial  effort,  and  the 
effect  that  it  could  have  upon  the  rapid  development  of  our  national  wealth  may  be  seen  best  from 
general  considerations. 

In  Europe  the  training  of  a  forester  is  highly  scientific  and  thorough,  and  a  German  or  Erench 
forester  really  knows  his  business  scientifically.  His  training  enables  him  to  deal  with  forestry  in  any 
part  of  the  world.  It  is  based  upon  an  excellent  secondary  education  up  to  18  or  19  years  of  age,  and  a 
iii^hly  developed  professional  education  ibllowing  thereupon,  in  which  his  instructors  are  men  of  high 
scientific  ability. 

The  forests  of  this  country  are  sacrificed  in  a  way  that  is  not  possible  in  Europe.  No  adequate 
provision  is  made  for  the  future  ;  and  the  assistance  which  science  is  able  to  render  is  not  sufficiently 
availed  of.  Yet  this  must  make  a  great  difference  to  the  future  of  our  State,  and  neglect  will  greatly 
hamper  our  development. 

Again,  the  temper  of  our  people  is  such  that  the  idea  of  carefully  locally  investigating  and 
exploiting  all  natural  products  has  hardly  arisen  into  being.  Germany  even  utilises  its  "  pine-needles  "  We 
hew  down  our  forests  merely  destructively,  and  never  ask  whether  it  be  possible  to  economically  profit  by 
the  labour  of  destruction. 

We  have  probably  much  valuable  resin  of  the  sandarac  type  ;  wo  have  Idnos  and  tannins,  which 
may  be,  and  it  seems  probably  are,  of  considerable  value, i  and  properly  exploited  may  create  a  great 
industry  for  the  supply  of  tanning  agents.  It  has  been  shown  that  the  eucalyptus  yields  an  excellent 
dye-substance— myrticolorin.  Means  of  readily  obtaining  practically  pure  eucalyptol  have  been 
discovered  here- 
with a  communitv  of  the  scientific  and  enterprising  temper  of  Germany  or  America,  these 
possible  sources  of  wealth  can  be  more  readily  investigated  and  exploited,  and  this  is  one  of  the 
consequences  of  the  spirit  evoked  by  the  better  education  of  those  countries.s 

A^ain,  we  have  a  country  subject  to  drought  as  its  normal  condition.  Its  configuration  is  such 
that  we  can  iiever  hope  that  the  interior  will  be  materially  different  in  respect  of  rainfall.  It  requires 
special  study  as  regards  the  method  of  staying  over  the  droughts.  The  problem  of  preserving  stock 
alive  is  one  of  difficulty.  One  of  the  most  important  factors  of  the  problem  is  the  exploitation  of 
artesian  waters.  Up  to  "the  present  time  no  competent  hydraulician  has  been  charged  with  an  exhaustive 
investigation  of  the  question  of  the  extent  to  which  the  artesian  sources  may  be  tapped,  and  what 
limitatTons  ouc'ht  to  be  insisted  on.*      This  is  not  because  attention  has  not  been  called  thereto. 

The 


'  That  has  been  pointed  out  by  Messrs,  J.  H.  Maiden  and  H.  G.  Smith. 

'  By  Mr.  H.  G.  iSmith,  Assistant  Curator  of  the  Technical  College,  of  Sydney. 

^  Some  effort  has  been  made  to  exploit  some  of  these  sources  of  wealth,  but  economic  conditions  are  not  very 
favourable. 

*  The  matter  of  irrigation  and  artesian  water  was  discussed  last  year  in  the  Royal  Society  of  New  South  Wales. 
(See  vol  XXXVIII  pp.  Ixxvii-ccvii.)  Mr.  Pittman,  Assoc.  E.S.M.,  now  Under-Secretary  for  Mines,  and  Professor 
T  W  Edgeworth  David,' B.A.,  F.R.S.,  have  discussed  the  geologic  question  very  fully  (vide  pp.  ciii-oliii),  and  Acting- 
Professor  F.  B.  Guthrie,  the  question  of  the  chemistry  of  the  soils  {vide  pp.  li-lxv)  ;  other  gontlenion  various  other  aspects 
of  the  whole  problem. 
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The  significance  of  what  we  are  doing  is  thus  referred  to  in  an  article  on  the  hydraulic  aspect  of 
the  problem : — 

"  The  future  of  artesian  exploitation.— Royf  to  exploit  our  artesian  waters,  so  as  to  secure  the  maximum  economic 
advantage— fhaX  is  the  practical  question  which  is  presenting  itself  for  settlement ;  and  the  future  of  our  artesian  system 
largely  depends  thereupon.  It  may  be  that  the  area  of  intake,  and  the  rainfall  thereon,  is  adequate  for  any  number  of 
bores  likely  to  be  made.  On  the  other  hand,  we  may  be  recklessly  playing  with  an  economic  capital  which  it  has  taken 
centuries  to  accumulate.  Though  it  is  not  possible  for  us  to  agree  with  Professor  Gregory's  conception  of  the  hydraulic 
aspects  of  the  problem,  this,  at  least,  may  be  fairly  inferred  from  what  he  says,  viz.,  that  the  supply  may  be  exhausted, 
and  that  the  great  pressure  occasionally  manifested  is,  after  all,  no  sufficient  ground  for  believing  the  artesian  supply  to  be 
practically  inexhaustible. 

"  Without  in  any  way  being  alarmist,  it  must  be  admitted  that  wo  know  altogether  too  little  about  the  physical  and 
hydraulic  conditions  of  a  problem  upon  which  economic  development  in  our  arid  interior  is  greatly  dependent.  We  are 
smilingly  drawing  on  our  capital  :  is  Nature  not  only  honoring  the  draft  but  keeping  our  credit  balance  in  her  bank  ever- 
lastingly good  ?     That  is  what  we  want  to  know  and  do  not  know."  ' 

This  affords  an  illustration  of  one  of  the  immediate  consequences  of  better  scientific  and  technical 
education,  viz.,  that  the  popular  appreciation  by  thoughtful  men  of  what  might  be  involved  in  our  acts  of 
exploitation  would  be  more  vivid,  and  those  with  whom  lie  the  power  of  initiative,  viz.,  the  Ministers  of 
State  Departments,  would  have  popular  support  in  undertaking  investigation  through  properly  qualified 
persons. 

Denmark  and  her  butter  production  afford  another  illustration  of  the  value  of  scientific  control. 
The  chemist  and  bacteriologist  have  shewn  the  Danish  farmer  how  to  secure  a  practically  invariable 
product ;  and  his  market  is  correspondingly  assured,  his  command  of  price  all  he  could  wish. 

It  is  just  this  popular  recognition  of  the  value  of  scientific  assistance — a  recognition  which  comes 
through  school-training — that  makes  all  the  difference.  And  the  scientific  assistance  is  likely  to  be  good 
where  the  teaching  in  the  elementary  and  secondary  schools  is  done  by  thoroughly  expert,  well-educated, 
and  trained  teachers. 

7.  Conclusion. — The  urgency  of  a  better  system  of  technical  education  can  only  be  seen  by  a 
comparative  study  of  technical  education  in  Europe,  in  America,  in  England,  and  here.  In  Europe, 
especially,  it  is  founded  on  good  elementary  and  secondary  education.  This  has  not  yet  been  developed 
here. 

The  comparative  study,  referred  to,  reveals  that  industrial  and  commercial  power  is  developing  in 
countries  which  have  good  educational  systems  ;  and  creative  genius  and  the  genius  of  research  are 
essential  qualifications  for  progress. 

Further,  it  is  necessary,  not  only  that  individuals  should  be  well  educated  and  trained,  but  also 
that  the  popular  instinct  should  be  to  turn  to  those  possessing  scientific  qualification  for  advice. 

In  common  with  Great  Britain,  the  appreciation  of  the  possession  of  scientific  and  technical 
knowledge  is  quite  different  from  what  it  is  in  Europe  ;  and  this  is  the  secret  of  much  of  our  failure  to 
profit  by  great  natural  advantages. 

Another  cause  of  considerable  loss  of  industrial  and  commercial  power  is  the  difficulty,  in  a 
community,  not  highly  instinct  with  the  advantages  of  systematic  scientific  education,  of  rightly  appraising 
the  claims  of  aspirants  to  administrative  positions.  Mere  social  claims,  without  technical  qualification, 
and  loud-voiced  pretension,  no  doubt  play  a  part  in  every  quarter  of  the  globe  ;  but  they  are,  on  the 
whole,  discounted  just  in  proportion  as  the  real  knowledge  of  the  people  is  raised.  Here,  again,  we  see 
the  favourable  reaction  of  good  public  education. 

The  only  method  of  bringing  our  education  into  line  with  that  of  Europe  is  to  make  our  elementary 
and  secondary  education  equally  good,  and  to  place  technical  education  in  charge  of  persons  whose 
appreciation  of  technology  and  science  is  real  and  direct.  The  placing  of  scientific  and  technological 
teaching  and  effort  under  the  control  of  persons  who  have  no  scientific  knowledge,  who  have  contributed 
nothing  to  either  technology  or  science,  can  only  be  calamitous.  This  is  a  question  which,  however, 
demands  separate  discussion. 

>  The  Hydraulic  Aspect  of  the  Artesian  Problem.     G.  H.  Knibbs,     Journ.  Roy.  Soc.  N.B.  Wales,     Vol.  XXXVII, 
1903,  pp.  xxiv-xlvii.     (See  last  page. ) 
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CHAPTER  V. 
Industrial  Education  in  Europe  and  America. 

[J.  W.  TURNER.] 

Introduction. — The  progressive  character  of  education  in  Europe  and  America  is  well  exemplified 
in  the  various  kinds  of  industrial  schools  which  have  been  estabhshed  in  all  the  large  cities,  in  the 
interests  of  those  pupils  who,  having  completed  the  elementary  course,  are  desirous  of  continuing  their 
education  in  a  well-defined  direction,  with  a  view  to  becoming  artisans.  These  institutions  are  known  by- 
various  names  in  the  different  countries,  but  the  general  English  term  of  trades  schools  will  convey  a 
fairly  correct  idea  of  the  scope  of  their  work.  The  classes  are  conducted  in  most  of  the  schools  both  in 
the  day  and  evening.  The  day  classes  are  largely  composed  of  {a)  youths  devoting  all  their  time  in  the 
school  to  learning  their  trade,  and  (J)  of  youths  serving  as  apprentices,  who  spend  part  of  each  day  in 
supplementing  the  practical  knowledge  gained  in  their  employers'  workshops.  The  evening  classes  are 
attended  by  adult  tradesmen  who  wish  to  become  more  skilful  in  their  particular  calling,  and  by  youths 
who  are  engaged  at  their  regular  work  during  the  day.  The  courses  are  very  practical,  but  not  to  the 
exclusion  of  necessary  theoretical  training.  In  Switzerland  this  class  of  schools  exists  for  watchmaking, 
for  the  finer  machine  construction,  for  the  building  trades,  for  furniture  making,  including  wood-carving  ; 
in  Italy,  for  drawing,  painting,  and  artistic  work  in  wood  and  iron  ;  in  Germany,  for  drawing  and  machine 
construction  ;  in  Belgium,  for  agriculture,  training  of  girls  in  dairy  and  poultry  management,  weaving  ; 
in  Holland,  for  building  and  iron  trades  ;  in  Denmark,  for  dairying  and  navigation  ;  in  Sweden  and 
!Norway,  for  drawing,  modelling  and  carving  in  wood  ;  in  Eussia,  for  the  building  trades  and  machine 
construction  ;  in  France,  for  drawing,  modelling,  machine  construction  ;  in  America,  for  drawing,  design, 
mechanical  engineering,  and  building. 

The  manual  training  and  trade  schools  of  Germany,  Holland,  and  America  are  treated  fully  in 
separate  chapters. 

Some  Phases  of  the  "Woek  in  Switzeeland. 

Eeference  has  been  made  in  Chapter  XVIII  in  the  Interim  Report  to  the  splendid  spirit  of  the 
Swiss  teacher  and  his  devotion  to  his  noble  calling,  as  evidenced  by  his  attendance  during  the  summer 
vacation  at  the  Ecole  Normale  Lausanne,  Canton  de  Vaud,  for  the  purpose  of  becoming  proficient  in  one 
or  more  of  the  different  branches  of  manual  training.  These  enthusiastic  Swiss  teachers,  in  almost  every 
case  from  small  country  schools,  were  engaged  in  a  preparation  in  some  branch  of  manual  work,  so  as 
to  improve  the  elementary  work  of  their  school ;  but  further,  to  direct  the  efforts  of  those  of  their  pupils 
who,  having  completed  the  ordinary  school  course,  had  no  other  or  better  immediate  opportunities  for 
educational  advancement.  With  this  end,  we  find  these  teachers  taking  practical  courses,  as  regularly 
as  the  longvacation  comes  round,  in  bookbinding,  working  in  wood,  wood-carving,  modelling,  etc.  When 
conversing  with  these  teachers,  they  emphasised  the  importance  of  this  work  as  an  educational  training,  at 
the  same  time  that  they  pointed  out  its  value  iu  contributing  towards  a  preparation  for  some  trade,  a 
matter  which  concerns  the  majority  of  Swiss  parents. 

Our  own  New  South  Wales  teachers  are  imbued  with  the  same  spirit  of  devotion  to  duty.  Large 
numbers  of  our  country  teachers  gave  up  their  Michaelmas  holidays  to  undertake  a  careful  investigation 
of  the  methods  of  teaching  carried  on  in  the  larger  public  schools  of  the  city.  When  the  Professors  of 
Science  at  the  Sydney  University  arranged  to  give  a  course  of  Elementary  Science  Instruction  during  the 
Christmas  vacation,  hundreds  of  teachers  responded  to  the  Departmental  circular,  signifying  their  eager- 
ness to  attend.  The  true  spirit  of  progress  is  in  our  teachers  as  shown  by  them  entering  into  their  work 
with  so  much  zest.  They  deserve  every  encouragement,  and  every  opportunity  to  advance  in  their 
profession.  The  Commissioner  again  urges  the  desirability  of  instituting  classes  at  the  long  vacation  for 
instruction  in  elementary  chemistry,  elementary  physics,  elementary  agriculture,  botany,  zoology,  simplest 
forms  of  wood-work,  and  any  other  subject  which  would  enable  the  teacher  to  make  his  daily  work  a  real 
living  experience. 

Institut  Agricole,  Lausanne. 

The  students  of  this  College  are  chiefly  sons  of  men  on  the  soil,  who  work  on  their  farms,  etc., 
during  the  busy  season,  and  attend  the  Institution  in  the  winter  months.  The  Institution  is  described  in 
the  chapter  on  Agricultural  Instruction  in  some  European  countries. 

Cheese  Manufacture,  Moudon. 
The  manufacture  of  cheese  (Gruyere)  is  carried  on  at  Moudon,  a  village  situated  at  a  short 
distance  from  Lausanne.  New  buildings  to  form  a  residential  school  have  just  been  completed.  Youths 
over  the  age  of  16  are  admitted,  and  the  course — a  thoroughly  practical  one — covers  a  year.  The 
curriculum  includes  the  general  treatment  of  milk  and  cheese,  simple  analyses,  and  information  on  grasses 
best  suited  for  feeding  cattle.  There  was  nothing  elaborate  about  the  institution,  but  in  watching  the 
various  processes  in  which  the  students  were  engaged  the  Commissioner  saw  enough  to  convince  him  that 
a  similar  school  in  our  dairying  districts  would  be  a  decided  move  forward  in  the  development  of  vvhat  is 
fast  becoming  a  most  important  industry.  Such  a  school  in  our  South  Coast  District,  or  in  our 
ma-jnificent  North  Coast  territory,  shpuld  prove  very  popular. 

3 J)  Geneva. 
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Geneva. 
College  of  La  Prairie. 
This  is  a  thoroughly-equipped  college  on  the  science  and  profeKsional  side.    It  is  situated  in  a  high 
part  of  the  city,  and  the  class-rooms  surround  an  open  square  nicely  laid  out  with  trees.      The  followiDg 
class  rooms  came  under  notice : — 

(a)  Manual  iraininq  in  Wood-worlc. 

Boys 'attendinir,  40  in  number,  are  about  14  to  16  years  of  age.  The  equip, 
ment  is  good— single  benches  for  boys,  an  ample  supply  of  lathes  and  working  tools. 
Sloyd  forms  part  of  the  courao.  The  workshop  is  of  good  dimensions,  and  is  well  ventilated 
and  lighted.  Pupils  work  from  drawing  plans.  The  teacher  of  the  class  is  of  opiniou 
that  wood-work,  including  carving,  has  greater  educational  value  than  ironwork. 

(b)  Art  Classes.  r^  ■   ■     t 

Design  and  colouring  from  nature  are  features  of  this  college.  Originality  of  design 
is  much  encouraged. 

(c)  Modelling  in  Clay  and  Cardhoard. 

'  Several  excellent  models  of  churches  and  other  buildings  made  by  the  pupils  were  on 
view.  Some  of  the  models  served  to  indicate  the  combined  work  of  lads  bngaged  in  the 
building  trades.  For  example,  the  same  model  was  the  result  of  the  work  of  the  brick- 
layer and  the  mason,  the  joiner,  the  slater,  the  plumber.  The  teacher  of  this  section  is  a4 
advocate  for  co-operation  in  this  class  of  work.  The  students  are  occasioiially  sent  out 
to  sketch  a  building,  and  later  on,  to  make  a  model  of  it  in  their  laboratory,  from  the 
drawing. 

(d)  Wood -carving. 

This  class  is  attended  by  youths  from  1.5  to  19  years  of  age,  who  are  taking  up  the 
work  as  a  profession.  The  specimens  retained  for  exhibition  purposes  shew  great  excellence. 

(e)  Advanced  training  in  Wood-ioork. 

In  this  class  the  student  makes  his  own  designs  on  large  sheets  of  paper  and  then 
executes  them  in  wood.  The  work  is  in  reality  advanced  scientiSc  construction,  closely 
connected  with  architectural  ornamentation.  The  workshops  are  of  admirable  construction. 
The  class  is  attended  by  youths  17  to  19  years  of  age. 

(f)  Metal-work. 

The  work  is  largely  with  tin.  Boys  here  get  all  the  training  that  is  necessary  for  the 
trade  of  a  tinsmith. 

(g)  Masonry. 

Drawing  and  modelling  from  designs  form  the  practical  work  chiefly  of  this  class. 
Apprentices  to  this  trade  in  Geneva,  and  the  remark  applies  generally  to  other  building 
trades  in  this  city,  get  a  greater  part  of  their  theoretical  instruction  in  La  Prairie.  Their 
practical  training  is  largely  obtained  in  the  workshops  of  their  employers. 

La  Prairie,  Geneva,  may  rightly  be  designated  a  trades  college.  The  new  wing  nearing 
completion  has  all  the  most  modern  furniture  and  apparatus,  and  a  wull  arranged  lecture  room  for  lessons 
in  constructive  materials.  The  work  is  so  co-ordinated  that  when  a  boy  goes  through  his  course, 
theoretically  and  practically,  he  is  well  qualified  for  tho  trade  or  profession  he  has  taken  up,  and  there 
have  been  no  gaps  between  the  stages,  no  overlapping,  no  waste  of  energy  or  time. 

Museum  of  Arts  and  Decorations,  Geneva. 
In  this  institution  there  is  a  splendid  collection  of  mechanical  and  engineering  workshops.  In 
the  museum  may  be  seen  some  of  the  boring  instruments  used  in  perforating  the  Cenis  and  Gothard 
Mountains.  In  the  watchmaking  shops,  theoretical  and  practical,  and  in  the  schools  of  mechanics  and 
horology,  there  are  100  students  attending  a  five-years'  course.  These  branches  take  the  place  of 
apprenticeships  and  turn  out  skilled  tradesmen,  who  get  ready  employment  on  the  completion  of  their 
course  and  command  full  wages.  In  the  show-room  of  the  college  there  are  some  splendid  exhibits  of 
scholars'  work,  such  as  designs,  drawings,  models,  parts  of  machinea,  all  executed  by  the  pupils.  Girls 
are  employed  to  do  the  finer  parts  of  the  mechanism  of  watches.  The  students  in  attendance  range  from 
15  to  20  years  of  age.     The  fee  per  month  for  Swiss  residents  is  5  francs,  for  foreigners  25  francs, 

WlNTEItTIIUR,    SwiTZEELAND. 

This  is  a  small  but  busy  industrial  town,  not  far  from   Zurich.  The  great  industry  is  the  iron 

trade,   chiefly   the   manufacture   of    machinery.      It    possesses   a   fine  technical   college,   an   ordinary 

commercial  school,  and  a  trades  school.     The  trades  school  -contains  a  large  machine  shop,  where  110 
boys  are  employed  in  learninf?  the  business  of  mechanical  engineers. 

Some  Peatttees  of  Industrial  Woek  in  Belgium. 

Those  responsible  for  the  administration  of  education  in  Belgium  show  a  great  disposition  to 
specialise  m  their  school  work  after  the  primary  course  is  completed.  There  is  always  some  fitness 
about  their  specialisation,  and  so,  where  people  live  by  the  soil,  there,  on  the  most  suitable  sites,  are  found 
such  excellent  agricultural  institutions  as  Gembloux,  Vilvorde,  and  Heverlc  ;  in  Ghent,  with  an  industrial 
population,  there  exists  a  great  laboratory,  fitted  up  with  a  large  number  of  looms  of  the  most  modfern 
invention,  and  other  weaving  appliances,  in  a  technical  college,  which  is  attended  by  3,000  students  in 
day,  evening,  and  Sunday  clas.'^es.  In  Antwerp,  a  city  with  great  commerce,  and,  judging  from  its  shops 
and  other  business  places,  not  devoid  of  artistic  taste,  there  are  a  commercial  high  school  with  splendid 
equipment  on  the  science  side,  and  a  museum  of  commercial  products  perhaps  unequalled  on  the 
Continent,  and  a  protessioiuil  school  ior  girls— 300  in  miraber,  ranging  from  12  years  of  age  upwards- 

who 
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who  wisli  to  learn  the  trades  of  millinery,  dressmaking,  design  for  scientilic  cutting  out  of  dresses  and 
clothing,  the  making  of  artificial  flowers,  painting  on  porcelain,  etc.,  and  in  Oatend  and  other  seaport 
towns,  schools  have  been  established  for  training  youths  to  become  sailors  and  fishermen.  The  work  of 
the  fine  agricultural  schools  of  Belgium  is  treated  elsewhere,  but  a  short  description  of  the  nnique  school 
at  Huverle  will  not  be  out  of  place  here.  This  institution  was  visited  in  company  with  the  Director- 
General  of  Agriculture,  Mr.  Prost,  and  the  Secretary  to  the  Agricultural  Department,  Mr.  P.  Vuyst. 
It  is  situated  a  few  miles  from  the  capital,  Brussels,  and  is  the  property  of  the  lioman  Catholic  Order  of 
the  Sacred  Heart.  The  buildings  are  new,  and  all  furniture  and  appliances  are  quite  modern.  The 
grounds  are  40  acres  in  extent  and  consist  of  splendid  pasture  and  arable  land.  The  school — generally 
known  as  the  Great  Institute — accommodates  some  hundreds  of  girls,  the  great  majority  of  whom  are 
boarders.  The  director  of  the  Institute  is  a  priest  of  the  Order  of  the  Sacred  Heart,  and  for  the 
special  training  that  the  girls  receive  in  agriculture  the  Government  of  Belgium  grants  the  Institute  a 
yearly  subsidy,  and  some  further  assistance  in  the  erection  of  laboratories,  separate  from  the  main 
buildings,  for  teaching  chemistry.  The  ordinary  subjects  are  taught  by  the  ladies  of  the  Order  of  the 
Sacred  Heart,  and  the  science  subjects  are  given  by  professors  from  the  neighbouring  University  of 
Louvain.  A  fair  percentage  of  the  girls  who  attend  the  Institute  elect  to  take  the  course  in 
agriculture.  The  branches  under  this  heading  usually  taken  embrace  horticulture,  dairying,  the  rearing  of 
poultry,  and  the  lighter  work  of  farm  life,  and,  in  short,  the  work  in  this  agricultural  college  for  females 
aims  at  improving  the  condition  of  the  peasant  women  of  Belgium,  and  making  an  intelligent  peasant 
class,  giving  the  future  wife  and  mother  the  opportunity  of  rearing  intelligent  children,  and  advising  her 
husband,  if  needs  be,  on  matters  of  common  interest  on  the  farm.  Heverle,  it  remains  to  say,  is  attended 
now  generally  by  girls  of  the  poorer  class.  The  girls  have  their  own  vegetable  and  flower  gardens;  very 
little  man  labour  is  required  ;  milk,  butter,  and  vegetables,  are  all  obtained  from  the  estate;  a  fine  buttery 
js  on  the  premises ;  a  well-equipped  dairy  has  been  added;  and  the  Institute  is  largely  self-supporting.  So 
satisfied  are  the  educational  and  aaricultural  authorities  with  the  success  of  the  work  done  at  Heverle  in 
the  interests  of  the  children  already  in  attendance,  that  they  have  decided  to  erect  additional  buildings, 
and  establish  a  higher  college  for  daughters  of  well-to-do  people,  in  which  they  may  learn  such  subjects 
as  land  administration,  horticulture,  laying  out  gardens,  grafting,  and  kindred  subjects. 

lifDUSTRJAL  Education  in  Holland. — The  Hague. 

A  Irief  account. 
The  Industrial  School  for  Girls,  The  Hague,  (the  term  industrial  is  used  in  quite  a  different  sense  from 
its  meaning  in  England),  is  under  the  auspices  of  a  private  society  for  the  promotion  of  education  among 
the  working  classes.  The  school  has  been  established  twenty-six  years.  It  is  attended  by  170  pupils 
—between  the  ages  of  13  and  IS  years.  The  aim  of  the  school  is  "to  train  working  girls  to  be  useful  in 
the  home,  or  as  servants,  or  shop  girls,  and  to  give  them  practical  instruction  in  such  branches  as  will 
fit  them  for  the  duties  of  housewives.  "With  this  end  in  view,  classes,  not  more  than  20  pupils  in 
each,  are  formed  for  the  following  subjects :— Millinery,  dressmaking  (nine  sewing  machines  at  work), 
embroidery  (a  very  distinctive  feature  giving  quite  a  character  to  this  very  practical  useful  institution), 
ironing,  ordinary  book-keeping,  knitting,  darning,  renovating  and  repairing  old  and  valuable  carpets.  In 
the  earlier  years  of  school  attendance  much  attention  is  given  to  the  usual  school  subjects.  The  school 
is  supported  in  the  following  manner  :— 

10  per  cent,  of  annual  cost  is  contributed  by  the  Province. 

20  „  „  „  City. 

50  „  „  „  State. 

The  balance  is  made  up  of  pupils'  fees  and  benefactions.  The  city  has  the  right,  in  return  for  its 
contribution,  to  enter  four  bursars  in  the  school  yearly.  Much  prominence  is  given  to  drawing.  The 
classrooms  are  cheerful  and  well-lighted,  the  girls  are  happy,  respectful,  attentive  and  neat.  At  the 
entrance  to  the  dressmaking  classroom,  the  following  inscription  in  Dutch  may  be  seen,_  "  Vanity  is  the 
rock  on  which  many  a  one  slips."  In  another  place  "  Happiness  of  the  present  is  sometimes  overlooked 
by  our  wishes  for  the  future."  And  again,  "Have  the  courage  to  be  true,  and  you  will  be  great  and 
good."  "  Gentleness  and  tolerance  are  two  sublime  virtues."  Most  of  the  ordinary  household  occupa- 
tions are  taught. 

Huislioud  School,  The  Hague. 

This  is  a  housekeeping  school,  and  it  is  attended  in  the  daytime  by  young  ladies.  There  are  800 
in  attendance.  The  institution  is  under  private  management  entirely.  The  work  is  fashionable,  and  the 
chief  aim  of  the  students  is  to  become  good  household  managers.  In  the_ evening  the  same  classrooms 
are  attended  by  servants  and  poorer  girls  for  professional  reasons.     The  subjects  taken  are  :— 

Eoods  and  their  properties.  Values  of  commodities. 

Practical  housekeeping.  ^  Needlework. 

Preparing  and  cooking  foods.  Ironing. 

Making  preserves.  Sicknursing. 

This  institution  has  its  motto  also—"  Do  what  you  ought  to  do  and  the  end  will  be  alright." 

Amlachtsschool — Zuidoost  Binnensingel. 
This  is  a  crafts  and  professional  school  in  The  Hague  for  boys  between  the  ages  of  13  and  16 
years— a  three-years'  course.     It  is  attended  by  300  pupils,  who  are  taught  by  24  professors  and  teachers. 
The  more  important  branches  of  work  which  came  under  notice  are  ;— 

(a)  House  Painting  and  Decoration —  .       .  ,  •       ,i 

Boys  at  the  time  of  the  visit  were  getting  practical  instruction  in  painting  the  premises, 
and  a  motto  in  a  conspicuous  part  of  the  classroom  was  constantly  reminding  them  that 
"  Time  flies  quickly  ;  use  it  well." 

(b)  Furniture  Making —  .        „  „        ,   ,  ,•    ,  i 

Work  done  from  a  drawing ;  theoretical  instruction  followed  by  practical  examples; 

wood-carving  a  strong  feature. 

(c) 
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(c)  clay  Modelling^ 

This  was  taken  in  conjunction  with  wood-carvmg  and  metal-work. 

(d)  Oarpeniering —  ,    .,  i      ,  ^  n  u      , 

Fine  and  rough  work ;  roofs  and  staircases  ;  builders    work  generally ;   older  boys 

engaged  here. 

(e)  Blacksmiths'  Work  and  Machine  Workshops— 

Accommodation  for  six  double-forges.  Wrought  work— railings,  iron  gates ;  all  iron- 
work for  buildings  done  in  the  shop  ;  screw-cutting.  The  students  at  the  end  of  their  term 
get  ready  employment  as  improvers  on  small  wages,  about  2d.  an  hour. 

In  the  evening  the  classes  are  attended  by  100  students,  whose  desire  is  to  become  more 
proficient  in  their  particular  trade.  The  lessons  occupy  three  hours,  one  of  which  is  spent  in  theoretical 
training,  such  as  drawing,  and  two  hours  in  practical  applications.  In  addition  to  craft  work,  the  students 
are  exercised  in  the  Dutch  language.     The  school  is  maintained  as  follows  :— 

Annual  contribution  from  the  Province  3,000  guilders. 

City       16,000       „ 

Government 10,000       „ 

Prom  fees  and  sale  of  articles 2,000       „ 

This  class  of  school  is  more  fully  treated  in  the  Chapter  on  the  Trade  Schools  of  Holland. 

IS-nrSTEIAL   "WOEK    AS    SEEN   IN    GoTEBOEG  :    SlOTDFOEENINOENS    SkOLA,    SwEDEN. 

This  school  is  attended  by  girls  from  15  to  18  years  of  age,  and  much  of  the  work  accomplished  is 
of  a  very  high  standard.  The  girls  evidently  have  much  artistic  taste.  The  subjects  which  receive 
prominent  attention  are  : — 

(1)  Drawing — design,  freehand,  model,  mechanical. 

(2)  Modelling — some  very  fine  work. 

(3)  "Wood-carving — really  excellent  work. 

In  this  class  there  was  an  English  girl  who,  on  being  questioned  as  to  her  reasons  for  attending 
these  classes,  stated  that  her  father  had  no  desire  to  place  her  in  any  trade  or  business  where  this  particular 
instruction  would  give  special  advantages,  but  he  valued  the  training  for  its  educational  importance. 

TheDirector  of  the  institution  is  an  art  connoisseur  without  doubt,  and  his  tastes  are  seen  in  his  unique 
museum,  where  the  girls  have  placed  before  them  some  art  subjects  of  very  great  beauty.  The  museum 
contains  choice  specimens  in  glassware,  porcelain  goods,  inlaid  furniture,  rich  carvings,  and  beautiful 
models ;  and  its  effect  upon  the  work  of  the  pupils  was  much  in  evidence,  particularly  in  the  carving, 
which  was  extremely  good.  The  building  is  used  at  night  as  an  evening  school  for  skilled  workmen  and 
apprentices.  These  attend  the  various  classes  according  to  their  trades — drawing,  carving,  modelling— 
and  receive  theoretical  as  well  as  practical  instruction  in  branches  in  which  they  desire  to  become  more 
proficient.     Only  a  very  nominal  fee  is  charged.     The  attendance  in  all  classes  is  nearly  1,000  students. 

Indtjstex  and  Aet  in  Keistiania— -Industeial  Aet  School. 

This  is  a  State  institution  attended  by  200  morning  students  and  600  evening  students.  No  lessons 
are  given  in  the  afternoons,  but  pupils  are  at  liberty  to  attend  the  classrooms  and  work  on  their  own 
account.  Much  of  the  instruction  is  free,  and  where  a  charge  is  made  the  fee  is  light.  Drawing, 
designing,  modelling,  are  the  chief  subjects  taught  on  the  theoretical  side,  and  these  are  practically 
applied  to  the  building  and  finishing  trades.  The  students  are  sent  out  into  the  city  to  take  measurements 
of  a  building,  and  when  they  return  are  required  to  draw  the  building  to  a  plan,  show  elevations  and 
sections,  prepare  specifications,  and  make  all  the  necessary  preparations  prior  to  handing  the  building 
over  to  the  constructive  tradesmen  who,  in  their  turn,  deal  with  the  structure  in  their  classrooms.  The 
cabinetmaker  is  engaged  in  making  suitable  furniture,  the  upholsterer  is  employed  on  his  finest  work,  and 
the  art  decorator  is  occupied  with  some  beautiful  original  nature  designs  in  tapestries  and  panels, 
showing  a  harmonious  blendine  of  colours,  and  affording  scope  for  displaying  taste.  Other  of  the  more 
delicate  arts,  such  as  goldsmith's  work  in  the  shape  of  lovely  vases,  completes  the  internal  arrangements. 
The  students,  male  and  female,  work  together  in  the  same  classrooms.  Students  are  not  compelled  to 
take  the  full  course,  they  may  choose  any  subject  or  group  of  subjects. 

The  day  course  is  of  two  years'  duration,  four  to  five  hours  daily.  The  full  art  course  is  of  three 
years'  duration,  two  hours  daily.     The  evening  course  is  of  two  years'  duration,  two  hours  daily. 

The  Industrial  Art  School  does  not  profess  to  be  an  Art  School  of  the  higher  grade,  but  is  intended 
to  benefit  those  students  who  are  artistic  in  their  tastes  and  who  desire  to  excel  in  the  trades  which  they 
have  selected. 

A  Beiep  Account  of  Industeial  Woek  in  Eussia— St.  Peteesbuk&  Aetisan  School. 

The  Tsessarevitch  Nicholas  Lower  Technical  School  for  the  training  of  boys  as  artisans,  is  the  oldest 
and  largest  of  six  similar  institutions  in  the  city  of  St.  Petersburg.  The  building  and  equipment  cost 
500,000  roubles  (over  £50,000).  The  institution  is  supported  by  the  State  to  the  extent  of  20,000  roubles 
yearly,  by  the  city  in  the  sum  of  25,000  roubles  yearly,  and  by  a  Committee  for  the  advancement  of 
education  among  the  working  classes  in  the  sum  of  200,000  roubles  a  year.  The  whole  management  is 
subject  to  the  Minister  for  Finance.  Pupils  are  admitted  between  the  ages  of  12  and  15  years  on  the 
conclusion  of  the  four  years'  primary  course.  In  the  school  there  are  340  boys— all  in  residence— 260  of 
whom  pay  nothing  at  all  for  their  support  or  teaching.  The  remaining  80  pay  250  roubles  a  year.  The 
work  of  the  college  is  divided  into  two  large  sections— Mechanical  Engineering  and  Working  in  Wood. 
To  these  late  lately  have  been  added  classes  in  Watchmaking  and  Optical  Mechanics.  The  Engineering 
section  IS  by  tar  the  largest  and  most  important,  and  the  whole  machinery  in  use,  the  laboratories, 
the  workshops— in  tact,  the  organisation,  discipline,  and  equipment  generally  for  this  class  of  school,  are 
not  surpassed  by  any  similar  institutions  in  Germany  or  Switzerland.  The  course  in  this  section  extends 
over  five  years,  and  specimens  of  each  year's  work  are  kept  in  the  museum.     These  specimens  are  the 
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work  of  the  students  and  they  shew  the  excellence  and  practicality  of  the  teaching.  The  course  in  Wood- 
work lasts  over  four  years,  and  includes  instruction  in  the  ordinary  building  trades  of  carpenter  and  joiner 
and  a  special  training,  near  the  end  of  the  course,  for  the  finer  work  of  cabinetinaking  and  carving.  Some  of 
the  pupils  enter  the  school  with  a  slight  knowledge  of  tools  gained  in  the  primary  school  course,  others  are 
admitted  without  any  previous  special  knowledge  of  the  work.  On  the  completion  of  their  course 
several  boys  remain  on  for  the  purpose  of  becoming  skilled  tradesmen,  and  they  are  occupied  in  the 
construction  of  superior  furniture,  which  has  a  marketable  value.  While  so  employed  those  students 
taking  the  supplementary  course  are  paid  a  rouble  a  day.  Those  engaged  in  working  in  wood  number 
about  sixty.  In  the  Watchmaking  section  there  are  fifty  boys.  The  equipment  and  results  while  good,  do 
not  equal  what  was  seen  in  Geneva.  The  attendance  in  the  section  of  Optical  Mechanics  is  seventy  boys. 
The  whole  building,  with  its  laboratories  and  other  working-rooms  and  the  dwelling-rooms,  are  lit  with 
electricity.  The  dormitories  are  clean  and  comfortable  ;  the  dining-room  is  very  large  and  is  supplied 
with  thirty -four  tables,  ten  boys  at  a  table,  including  a  captain,  who  sits  at  the  head;  a  well-arranged 
cuisiue  managed  by  men  cooks  ;  a  well-appointed  hospital,  rooms  painted  a  soft  white,  under  the  charge 
of  a  medical  man  who  is  in  daily  attendance  ;  a  chapel  with  richly-embellished  altars,  for  Sunday  and  day 
services,  divided  in  centre  by  wooden  railing — inside  space  for  boys,  outside  for  relatives. 

The  visit  to  this  work  school  for  boys  between  the  age  of  12  and  20  years  gave  an  insight  into  some 
of  the  characteristics  of  Russian  youth.  Speaking  only  of  the  experience  gained  in  St.  Petersburg,  its 
lads  may  be  truthfully  described  as  intelligent,  industrious,  sturdy  young  fellows.  Their  attention  was 
fixed  on  their  work,  they  were  not  afraid  to  exert  themselves  at  their  task — sometimes  trying  and  difficult — 
they  seemed  to  be  on  good  terms  with  their  teachers,  and  they  were  obedient,  painstaking,  and  respectful. 
The  whole  institution  has  many  fine  features  to  commend  it.  There  is  just  one  matter  in  connection  with 
the  institution  which  is  causing  the  management  a  little  serious  thought.  So  well  trained  are  some  of  the 
students,  and  so  specially  skilled  have  they  become  in  their  work,  that  they  are  not  satisfied  to  go  out  into 
the  world  as  ordinary  artisans  but  expect  better  positions  and  higher  wages.  The  matter  will  require 
some  adjusting,  but  the  general  opinion  seems  to  be  that  the  young  skilled  workman  will  not  suffer. 
Conspicuously  placed  in  the  large  assembly  hall  is  a  bust  of  the  late  Emperor,  paid  for  by  subscription 
of  a  large  number  of  pupils  of  the  school  anxious  to  show  their  appreciation  of  their  kindhearted  and 
munificent  royal  patron. 

United  States,  AiiEuic.^ :  Maxual  Tkaixiko  IIiok  Schools. 

In  the  large  cities  of  the  States  a  Manual  Training  High  School  is  as  great  a  necessity  as  the 
Academic  High  School  or  College.  The  manual  training  high  schools  are  attended  by  pupils  who  have 
finished  the  grammar  school  course,  and  the  instruction  in  them  io  free.  The  working  of  these  institutions 
was  seen  in  Philadelphia,  Springfield  (Massachusetts),  and  San  Prancisco.  San  Francisco,  with  a 
population  of  about  400,000  souls,  has  no  less  than  eight  high  schools,  three  of  which  arc  manual  training 
institutions,  one  supported  by  the  city,  the  remaining  two — the  Lick  and  Wilmerding— are  trades  schools 
under  separate  Boards,  being  separate  benefactions,  but  having  a  common  principal.  The  Lick  School 
is  attended  by  both  boys  and  girls,  but  there  is  no  co-education  as  the  work  of  each  sex  has  a  special 
bearing— the  girls  taking  up  the  domestic  arts,  cooking,  dressmakino^,  &e.,  the  boys  building  and  machine 
construction.  Boys  only  attend  the  Wilmerding  School,  and  their  work  is  house  construction.  The 
attendance  in  the  Lick  School  is  500  and  in  Wilmerding  150.  The  essential  difference  between  the 
the  two  institutions  is  the  period  at  which  specialisation  takes  place.  In  the  Lick  a  boy  does  not  specialise 
until  he  has  completed  two  years  of  the  four-years'  course.  During  his  first  year  he  works  in  wood,  the 
second  year  in  iron,  and  then  he  selects  the  trade  he  will  follow  permanently.  In  the  Wilmerdmg  School 
the  boy,  immediately  he  enters,  has  made  up  his  mind  as  to  the  occupation  he  will  follow  for  a  hving. 
Both  classes  of  students  on  the  completion  of  their  courses,  enter  on  their  trades  witli  journeymen's 
wa^es.  There  is  no  friction  with  the  trades  unions,  who  rather  approve  of  the  institutions,  while  the  numbers 
in  attendance  have  no  great  effect  upon  the  apprentice  question.  This  much  may  be  said  to  the  advantage 
of  these  institutions— their  teaching  is  more  general  and  thorough  in  its  character,  and  their  students  get 
a  far  better  idea  of  their  trade-s  than  do  apprentices,  who,  in  the  iron  trade  at  least,  deal  only  with  one 
particular  branch  of  their  business  probably  during  their  whole  course  of  training.  Wilmerding  School 
is  undergoing  enlargement.  The  plans,  &i;.,  for  the  new  structure  are  the  work  of  the  students  of  the 
Lick  School,°the  actual  construction  (including  excavations,  brickwork,  curpenters'  work,  finishing  trades), 
is  being  done  by  the  students  of  Wilmerding.  The  students  of  both  schools  are  taking  a  special  interest 
in  the  work  which  is  the  result  of  their  own  hands  and  brains. 

(These  schools  are  fully  treated  in  Chapters  XVIII,  XXI  to  XXIII.) 


CHAPTER  VI. 
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CHAPTER  VI. 


The  Continuation  and  Trade  Schools  of  Bedin. 


[G.  H.  KNIBBS.] 

1  Infrodudion.-The  technical  education  provided  in  Europe  for  all  classes  in  the  comraunity  is 
usually  verv  thorough,  and  naturally  covers  a  range  which  we  have  not,  m  far  reached  Among  excellent 
exampis  of  this  extensive  provision,  the  " FortUlduvgsscJnden  "  of  the  city  of  Berlin  hold  ^h,gh  position 
The  following  account  is  derived  from  a  publication  kindly  supplied  by  the  educational  authorities  of  that 
city  1  A  number  of  the  institutions  were  visited  by  the  Commissioners,  and  their  excellent  buildings 
anaequipments,  and  the  calibre  of  the  teacher,,  shewed  that  the  work  heing  done  is  of  a  c):aracter  m 
keeping  with  the  attempt  to  make  thoroughly  competent  workmen-workmen  who  are  also  capable  of 
intelligently  studying  their  handicrafts. 

The"extent  (o  which  the  courses  are  availed  of  may  be  gathered  from  the  following  return  for  the 
winter  half-year,  1901-2.  It  gives  also  an  idea  of  the  magnitude  of  the  industrial  and  technical  effort 
of  Berlin  in'its  lower  phases.  It  should  be  remembered  that  the  returns  do  not  include  the  work  done  m 
the  higher  technical  schools. 


No.  pf  Courses  for 

Subject. 

Male  Pupils. 

Female  Pupils. 

Males. 

Females. 

172 

SI 

German.. 

5,478 

2,.587 

195 

08 

Arithmetic        

5,823 

2,303 

275 

23 

Drawing 

7,730 

475 

190 

'J'cchnical  Drawing 

5,353 

90 

47 

Book-keeping  ... 

2,119 

1,555 

25 

Geometry          

013 

55 

Physics  and  Chemistry            

1,749 

78 

40 

rrench2 

1,702 

1,087 

70 

a4 

English2            

1,716 

894 

96 

Technical  Instruction 

2,439 

73 

Manual  Training 

2,292 

43 

Machine-sewing 

88 1 

06 

Tailoring           

1,576 

25 
21 

597 

Ironing... 

319 

30 

Millinery 

736 

2.) 

Modelling 

052 

i         

11. 

Singing 

012 

13 

Gymnastics 

521 

212 

157 

Various  courses           

5,912 

4,868 

The  above  will  give  a  fair  idea  of  the  magnitude  of  the  work  done  in  the  "  Fortbildunijsschuhn." 

2.  The  Continuation   Schools   of  Berlin. — The    Continuation    Schools  of   Berlin   may  be  thus 
classified : — 

I.  Municipal  Continuation  Establishments  or  Schools. ^ 
II.  (a)  Municipal  Continuation  Schools  for  youths.^ 
(6)  The  Trades-Union  Continuation  School.^ 

(c)  Commercial  Continuation  Schools  of  the  Corporation  of  Commerce,  Berlin. o 
(rf)  Trade  and  Continuation  Schools.' 

III.  Continuation  Schools  for  Girls. ^ 

IV.  Municipal  Continuation  School  for  the  Deaf  and  Dumb.'  3. 

1  Uobersicht  iiber  das  Fortbilduugssohulwesen  und  die  gowerblichen  Unterrichtsanstalten  der  Stadt  Berlin.  19ter 
Jabrg.  Febr.  1902.     Druck  von  Gebriider  Grunert. 

=  The  French  and  English  is,  of  course,  that  thorough  teaching  which  enables  pupils  to  spral;  not  merely  to  read. 
It  is  worthy  of  mention  that  proficiency  is  a  matter  to  which  increasing  attention  is  given. 

'  Stadtische  Fortbildungsanatalten. 

*  Stiidtische  Fortbildungssehulen  fur  Jiinglinge. 

'  Die  Fortbildungsschule  des  Handworker- Ve  reins. 

»  Kaufmiinnische  Fortbildungssehulen  der  Korporation  der  Kaufmannschaft  von  Berlin. 

'  Fach-  und  Fortbildungssehulen. 

*  Fortbildungssehulen  filr  Madchen. 

"  Stiidtische  Fortbildungsschule  f  iir  Taubstumme, 
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persons  eSed^fn  ^";  '  '^^f  «*'*,,^^'«*/''''^'"««'*  ^nd  Schools .-T}ho  aim  of  theso  institutions  is  to  enable 
fk  tW^L5^"^  •  f'^?  '«a\,c^ll'"gs  to  roceive,  streagthon,  oi-  supplement  an  education  corresponding 
to  that  provided  in  a  "middle  school.  In  the  courses  in  the  Prenil^  and  EnHish  lanC^es  the  attomot 
18  specially  made  to  afford  a  graduated  course,  ia  which  particular  attention  is  pai^ Influent  orl  and 
rquarXnZr"  '  "'  """"'"'  "'''"''''=■  book.keeUg,  stenography,   and^pe  .Siting  ^ceiv 


re  an 


course  per'  tltlZT.  1^,]'^''-'^''''  ^^  ^  *-  1--=^'  -"-  P-  --k,  2  marks  ;  and  for  a  four-hours' 

fees  mu^rbe^trentf/tfthrCecrr  ^i^^^'  '''''''''''  '^^^  ^^^^^^^^^  '''  ^^^  "^^^"^^-^  °^  -'^-^- 
There  are  four  Continuation  Schools  in'  Berlin  of   this   higher  type,   viz  ,  in    the    Friedrichs 

alZl^-r'    '^'\^1  }Y'^''t,    ^.'^u'^."'^     Burger.ehule),    in    tho ''^^.oth;ea"tilVtL!!en    Eea  - 
Gymnasium,  and  in  the  2nd  Eealschule  (hohere  Biirgerschule). 

notice  '^^^  ^'^'1'^''^*'°'^  °^  ««liool  buildings  for  more  than  one  course  of  instruction  is  a  feature  worthy  of 

In  all  of  these,  prominence  is  given  to  the  teaching  of  ths  modern  languages,  viz.,  Gorman  (the 
mother-tongue),  French,  and  English.  Commercial  Arithmetic,  Book-keeping,  atenography,  and  Tvpe- 
writing  are  common  to  a  l.  _  Mathematics  is  taught  in  the  first-mentioned  institution  only.  Drawing  in 
the  first  and  last,  while  Physics  is  a  feature  of  the  last  only.  Writing  is  special  to  the  third.  Commercial 
Correspondence  and  Commercial  Science  are  taught  at  the  third  institution. 

The  instruction  is  given  in  the  evening  between  the  hours  of  715  and  10  o'clock,  including 
Saturday,  also  Sunday  morning  from  S  to  915.     This  Sunday  work  is  a  common  feature  in  Germany.i 

4.  Municipal  Continuation  Schools  for  Youths.— The  object  of  these  schools  is:— 

(1.)  To  consolidate  and  supplement  the  education  obtained  merely  at  a  Folk-school  (in  the  case  of 
youths  who  have  entered  upon  a  practical  calling),  through  instruction  and  practice.  The  aim 
also  IS  to  stimulate  the  intellectual  and  moral  strength  as  well  as  the  professional  ability  of  the 
pupils. 

(2.)  To  instruct  young  men  even  in  elementary  knowledge,  so  as  to  supplement  the  deficiencies  of 
their  earlier  education. 

In  all  of  these  schools,  of  which  there  are  thirteen  in  Berlin,  instruction  is  given  in  French, 
English,  Physics,  Chemistry,  Algebra,  Geometry,  Book-keeping,  Stenography,  and  Typewriting,  but  in 
only  a  few  schools,  Commercial  Correspondence,  Theory  of  Exchange,  Commercial  Science,  and  a  know- 
ledge  of  Merchandise,   together   with  History  and    Geography,  Knowledge  of   the  Law,  Professional 
Drawing,  Modelling,  Trigonometry,  and  Caligraphy.     In  the  9th  Fortbildungschule,  instruction  in  the 
Kussian  language  is  also  given. 

In  the  majority  of  the  schools  much  of  the  instruction  is  (jratuitom,  but  in  the  following  subjects  a 
half-yearly  charge  is  made  : — 

Marks  (cr  Shillings). 
A  four-hours' course  in  French,  English,  or  Eussian       ...  ...         ...         4 

A  course  in  Book-keeping  (double  entry)...  ...         ...         ...         ...         2 

A  two-hours' course  in  Professional  Drawing       ...         ...         ...         ...         2 

A  four-hours' course  in  Professional  Drawing      ...  ...  ...  ...         4 

A  course  in  Modelling  ...  ...  ...         ...  ..         ...         ...         1 

A  course  in  Compass  Drawing        ...  ...  ...  ...         ...         ...         2 

Instruction  in  "  Figure  Drawing  "  is  given  as  soon  as  the  authorities  have  arranged  for  models  at 
the  State  cost,  and  approved  of  by  the  State.  Pupils  taking  this  course  are  charged  4  marks  (4s.)  per 
half-year.  In  Stenography  and  Typewriting,  and  in  Commercial  courses,  a  fee  of  1  mark  (Is.)  per  half- 
year  is  charged. 

Applications  are  made  to  the  Director  of  the  School. 

There  are  no  less  than  thirteen  of  these  schools  situated  in  various  parts  of  Berlin.  Instruction  is 
given  on  every  evening  in  the  week,  including  Saturday,  between  7  and  10,  also  on  Sunday  mornings 
between  8  and  12.  The  time  on  a  Sunday  morning  is  principally  devoted  to  Modelling,  and  to  Drawing 
in  all  its  various  forms  (figure,  ornamental  drawing,  and  drawing  from  plaster  casts,  from  the  living 
model,  compass  drawing,  technical,  water-colour,  ornamental,  freehand,  drawing  of  forms,  etc.),  but  in 
several  of  the  schools  some  time  is  also  given  to  caligraphy,  arithmetic,  stenography  and  typewriting,  book- 
keeping, and  the  theory  of  exchange.     Drawing  is  a  prominent  subject  in  all  these  continuation  schools. 

The  evenings  are  occupied  mainly  with  the  teaching  of  modern  languages  (the  mother-tongue, 
French,  and  English),  four  hours  a  week  being  devoted  to  each.  Science,  Mathematics,  and  Commercial 
arithmetic  are  prominent,  and  Typewriting,  Stenography,  and  Book-keeping  (single  and  double  entry) 
receive  attention.  In  two  of  the  continuation  schools  a  course  in  Law  is  given  to  students,  while  in 
another  the  Theory  of  Exchange  is  taught.  In  one  of  the  schools,  four  hours  a  week  are  devoted  to 
Russian.  History  and  Geography  are  subjects  of  instruction  in  only  one  continuation  school,  and  in 
four  singing  is  taught. 

5.  The  Trades-Union  Continuation  Schools — These  schools  are  under  the  conductorship  of  an 
officer  appointed  by  the  Committee  of  Instruction. 

The  instruction  given  in  this  school  is  arranged  as  follows  : — 

(A)  Elementary  Instruction.,  which  is  divided  into  three  courses,  viz.  : — 

I,  or  the  lower  Course,  including  the  subjects  : — Arithmetic,  Caligraphy,  Orthography,  the 

Mother-tongue,  and  Keading.  To  these  subjects  four  evenings  a  week  are  devoted,  the 
hours  being  815  to  10.     The  fee  charged  is  2  marks  (2s.)  per  half-year. 

II,  or  the  Middle  Course,  includes  : — Arithmetic,  Caligraphy,  Writing  (round-hand).  Ortho- 

graphy, Business  Exercises,  and  Commercial  Correspondence,  the  Mother-tongue,  and 
Heading.  Four  days  a  week  are  also  devoted  to  these  subjects,  the  hours  being  8'15 
to  10.     The  fee  is  2  marks  (28.)  per  half-year. 

III,  or  Upper  Course,  the  subjects  of  which  are  Simple  and  Commercial  Arithmetic, 
Computations  of  Areas  and  Volumes,  Essay  and  Letter-writing,  German  and  German 
Literature,  local  Geography  (V'^aterlandskunde).    The  fee  is  2  marks  (2s.)  per  half-year. 

(B-t 

'  And  generally  speaking  throughout  Europe, 
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(B)  Gommercial-InJus'.rial  Instruc/ion.—The  subjects  included  under  this  heading  are:— 

Half-yearly. 

American  book-keeping 4  marks  (48.) 

Book-keeping  (double  entry) ^       " 

(single  entry)  and  Theory  of  Exchange  2       „ 

Commercial  Arithmetic  (one  of  the  subjects  in  the  III  Course)      

Elementary  French  (Koch's  Manual  of  the  French  language,  I  Part)       ...     3  marks 
Advanced  French  (Conversation,  reading,  commercial  correspondence)     ...     4       „ 

Elementary  English  (Koch's  English  exercises)         •••     3       » 

Advanced  English  (Conversation,  reading,  commercial  correspondence)     ...     4 

Stenography,  Arend's  System  (Wednesdays) 1       ,> 

Ladies  may  avail  themselves  of  this  instruction. 
The  instruction  in  this  division  is  given  on  five  evenings  in  the  week,  American   book-keeping 
excepted,  which  is  taught  only  between  9  and  11  a.m.  on  Sunday.     Drawing  is  also  taught  on  Sunday 
from  9  to  l.i 

(C)  Technical  Instruction.— Vae  subjects  iu  this  division  are  as  follows  :— 

(1.)  Professional  Drawing  for  Upholsterers  and  Decorators,  and  Freehand,  Perspective, 
Compass,  and  Ornamental  Drawing.  This  teaching  is  given  on  Sundays,  Wednesdays, 
and  Saturdays,  and  a  fee  of  3  marks  (3s.)  per  half-year  is  charged. 

Marks  (shillings). 

(2.)  Professional  Drawing  for  joiners,  turners,  etc.  3 

(8.)   Professional  Drawing  for  engineers,  locksmiths,  etc ...        3 

Singing. — For  choir-singing  (male  voices)  the  fee  is  ...  ...  ...       1 

For  choir-singing  (female  voices)  the  fee  is  ...         ...         ...  ■■•       1 

Preparatory  class        ...         ...         ...         ...  ...         .-.  •••  •••       ^     , 

^  ■'  Monthly. 

Gymnastics. — Men  s  Division         ...          ...          ...          ...          ...          •■•  ■••  075  (9d.) 

Apprentices  Division            ...          ...          ...          ...          -••          •■•  •••  0'2o  (3a.) 

The  lessons  are  given  twice  a  week  in  the  evening  from  8'30  to  10  ...  0-50  (6d.) 

Women's  Division    ...         ...         ...         ...         ...         •••         ...  •••  050  (Gd.) 

(One  lesson  a  week  from  815  to  10  p.m. 

6.  Commercial  Continuation  Schools  of  the  Corporation  of  Commerce,  Berlin. — These  schools  are 
under  the  management  of  a  "  Curatorium,"  consisting  of  the  following  : — 

(a)  Four  representatives  of  the  Corporation  of  Commerce. 

(b)  Three  representatives  of  the  Mercantile  and  Industrial  Association  of  Berlin. 

(c)  Three  nominees  of  the  Minister  for  Commerce  and  Industry. 

(d)  One  representative  of  the  Junior  Merchants'  Association  of  Berlin. 

(e)  One  representative  of  the  Minister  for  Commerce  and  Industry,  Berlin. 

(f )  One  representative  of  the  City  of  Berlin. 

(g)  The  Director  of  the  Commercial  Continuation  Schools. 

This  makes  14  in  all. 

The  School-fees  per  Semester^  are  :  — 

For  two  hours  a  week 9  marks  (Os.) 

For  four  and  more  hours  a  week  13  Marks  50  pf.  (13s.  Cd.) 

There  are  six  Continuation  Schools  of  the  above  description  in  Berlin,  viz.,  I.  Friedrich-Werdersches 
G-ymnasium  ;  II,  Luisenstiidtisches  Eealsymnasium  ;  III,  Kollnisches  G-ymnasium  ;  IV,  Konigstadtischos 
G-ymnasium  ;  V,  10th  Realschule ;  and  VI,  3rd  Eealschule.  These  secondary  schools  are  well  adapted 
for  use  for  such  a  purpose. 

The  course  of  instruction  in  these  institutions  is  dirided  into  two  semesters,  viz.,  Summer  and 
Winter,  with  the  exception  of  No.  VI,  3rd  Eealschule,  which  has  only  a  AVinter  semester. 

The  Friedrich-WrrJersches  Gymnasium. 

First  Semester. — Eight  hours  a  week  are  devoted  to  the  study  of  the  modern  languages  (French, 
Eussian,  and  English),  both  in  their  elementary  and  higher  stages,  and  ten  hours  a  week  to  type-writing, 
stenography,  book-keeping  (single  and  double  entry),  commercial  arithmetic  in  its  elementary  and 
advanced  stages,  writing,  theory  of  commerce  and  exchange,  commercial  methods,  and  counting-bouse 
practice.  Two  hours  a  week  are  given  to  German  and  commercial  correspondence,  and  there  is  also  a 
course  in  political  economy. 

Second  Semester. — A  course  in  "  Knowledge  of  Merchandise  "  is  given,  in  addition  to  the  subjects 
of  first  semester  ;  the  hours  of  teaching  are  the  same.  The  language  instruction  is  somewhat  more 
developed,  and  more  time  is  bestowed  upon  double  entry  book-keeping. 

The  Luisenstddtisches  Realgymnasium. 

First  Semester. — The  same  amount  of  time  is  devoted  to  language  study,  Spanish  being  added,  as 
in  the  Friedrich-Werdesches  Gymnasium.  Typewriting  and  political  economy  are  omitted.  The  other 
subjects  and  hours  are  similar. 

Second  Semester.— The  language  teaching  is  more  developed  than  in  the  first  semester,  conversa- 
tion being  a  special  feature.  There  is  more  double  entry,  book-keeping,  and  stenography  than  in  the 
preceding  Gymnasium. 

The  Kollnisclies  Gymnasium. 

First  Semester.— The  languages  taught  are  French,  English,  and  Spanish,  eight  hours  a  week. 
Typewriting  is  omitted,  and  commercial  geography  added.     The  other  subjects  are  similar. 

Second  Semester. ~lta\Mm.  is  added  to  the  languages  taught  in  the  first  semester.  Less  time  is 
devoted  to  double  entry,  while  counting-house  practice  is  included.  The 

>  Sunday,  schools  in  Germany  arc  for  ordinary  teaching?    Pupila  receive  systematic  religious  instruction  iiTth^ 
ordinary  school  course.  v  i  j  & 

'  A  semestef  isi  a,  term  of  a  half-year. 
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The  KonigsUidtisclies  Oymnasiam. 

First  Semester. —Iho:  only  modern  languages  taught  are  Englisli  and  French,  to  which  eight  hours 
a  week  are  devoted.  The  theory  of  commerce  and  exchange  and  of  commercial  interest  are  omitted 
trom  the  programme  ;  other  subjects  are  similar  to  those  of  the  preceding  "  Gymnasien." 

Second  Semester.— The   programme   is   substantially   identical    with  that  of    the  first  semester 
stenography  and  typewriting  being  distinguishing  features.  ' 

The  lOih  Sealschule. 
First  Semester.— The  languages  taught  are  English,  Prench,  and   German,   ton   evening  hours 
a  v?eek  being  devoted  thereto.     Typewriting  and  commercial  correspondence  are  omitted. 
Second  Semester.— The  programme  is  identical  with  that  of  the  first  semester. 

The  3rd  Realschule. 
In  this  school,  instruction  is  given  only  during  the  wiatcr.     The  languages  taught  are  Prench  and 
English,  eight  hours  per  week.     Pour  hours   a  week  are  devoted  to  boolc-keeping  (single  and  double 
entry),  stenography,  German,   and  commercial  correspondence,  writing,  the  theory  of  commerce  and 
exchange,  and  commercial  arithmetic. 

7.  Trade  and  Continuation  Schools. — These  Trade  and  Continuation  Schools  are  maintained  by  the 
State,  the  city,  the  Sunday  Pree-school  Union,  and  the  various  guilds. 

The  Administrative  Council  of  each  school  is  somewhat  similar.  In  some  instances  the  Minister 
of  Commerce  and  Trade,  the  Eoyal  Police  Prassidium  (Konigl.  Polizei-Prasidium),  and  Industrial  Deputa- 
tion are  represented  by  Commissaries,  while  others  are  represented  only  by  a  Commissary  of  this  last. 
There  is  also  a  "  Curatorium  "  and  a  Director. 

There  are  seven  Trade  and  Craft  Continuation  Schools,  one  belonging  to  each  of  the  following 
trades,  viz.,  the  Trade  and  Continuation  Schools  ; — 

(1)  Of  the  Shoemakers.  (-1)  Of  the  Chimney-sweeps'  Guilds. 

(2)  Of  the  Saddlers',  Harness  and  Trunk  makers'  (5)  Of  the  Bakers'  apprentices. 

Guild.  (G)   Of  the  Tailors. 

(3)  Of  the  Smiths.  (7)  Of  the  Potters'  Guild. 

The  first  school  is  divided  into  six  classes,  in  the  two  higher  of  which  Drawing  and  Book- 
keeping are  taught  from  7'30  to  9'30  on  two  evenings  a  week,  the  remainder  of  the  classes  are  devoted  to 
Beading,  the  mother-tongue  (German),  Arithmetic,  and  Drawing,  an  hour  a  week  in  the  evening  being 
given  to  each. 

The  instruction  is  free  for  apprentices,  but  journeymen  or  masters  pay  a  fee  of  1  mark  (Is.)  per 
quarter. 

In  the  second  school  there  are  five  classes.  The  subjects  of  instruction  are  Professional  Drawing, 
Theoretical  Instruction,  and  Book-keeping.  There  is  a  Drawing-class  from  9  to  I  on  Sundays.  There 
are  also  practising-classes  for  the  manufacture  of  trunks,  harness  and  saddlery  (riding-gear),  and  tapestry 
and  carriage  work,  on  Sunday  mornings  between  9  and  1. 

The  fees  per  half-year  are  2  marks  (2s.)  for  apprentices,  and  6  marks  (Os.)  for  journeymen. 

In  the  third  school  there  are  four  classes,  m  which  lessons  are  given  in  the  mother-tongue 
(German),  Arithmetic,  and  Compass  Drawing.  These  classes  meet  on  Sunday  morning  between  8'30 
and  12-15. 

In  the  fourth  school  there  are  three  classes,  viz.,  one  for  journeymen,  in  which  instruction  is  given 
on  Sunday  from  9  to  1  in  German  (the  mother-tongue),  Arithmetic,  Drawing,  and  practical  work.  The 
other  two  classes  are  for  apprentices,  the  subjects  taught  being  Drawing  and  Professional  instruction 
from  10  to  12  a.m.  on  Sunday,  and  German  and  Arithmetic  from  5  to  7  p.m.  on  Saturdays. 

The  fee  for  journeymen  is  4  marks  (49. )  per  semester.  No  fee  is  charged  for  apprentices  unless  they 
have  been  in  former  employment,  when  it  is  likewise  4  marks  (4s.)  per  semester. 

In  the  fiflh  school,  maintained  by  the  Bakers'  Guild,  "  Germania"  instruction  is  given  in  Chemistryi 
and  Book-keeping  from  3  to  5'30  every  Wednesday  in  (a)  the  Fachschule  ;  and  in  (6)  the  Portbildungschule 
in  Arithmetic  and  German  from  3  to  .5  on  the  same  day. 

In  the  sixth  school  there  are  five  classes,  meeting  on  a  Monday  from  4  to  8  p.m.  In  four  of  the 
classes  the  time  is  devoted  exclusively  to  the  study  of  Arithmetic,  but  in  the  first  class  an  hour  a  week 
in  addition  is  given  to  Book-keeping. 

Por  each  participant,  the  Tailor's  Guild  must  pay  1  mark  (1/-)  per  quarter. 

In  the  seventh  school,  which  is  maintained  by  the  City  and  the  Potters'  Guild,  there  are  four 
classes,  which  meet  on  Monday  and  Thursday  evenings  from  6  to  8.  The  time  is  devoted  chiefly  to 
theoretical  professional  instruction,  professional  drawing,  drawing  from  plaster  models  and  wood 
models.  The  two  remaining  subjects,  German  (the  mother-tongue)  and  Arithmetic  are  taught  only  iu 
Class  IV. 

In  this  school  during  the  summer  semester  no  instruction  is  given. 

8.  Continuation  Schools  for  Girls. — The  continuation  schools  for  girls  may  be  divided  into  two 
classes,  viz.  : — 

(A)  Continuation  Schools  under  Municipal  control. 

fB)   Continuation  Schools  established  by  Unions  or  "  Oaratoriums." 

There  are  nine  schools  of  the  former  type  and  four  of  the  latter  in  Berlin. 

The  object  which  is  aimed  at  in  the  Continuation  School  is  to  consolidate  or  to  supplement  the 
education  usually  received  by  every  girl  engaged  in  practical  employment  of  every  kind,  so  as  to  give 
mental  stimulus,  to  confirm  an  earnest  view  of  life,  and  to  foster  both  inclination  and  skill  in  all  work 
suitable  for  women.  Older  women  who  desire  to  make  up  for  the  loss  or  absence  of  opportunity  of 
education  in  youth,  may  also  avail  themselves  of  the  instruction  afforded  by  these  schools.  On  the  other 
hand  the  idea  that  the  schools  must  serve  exclusiiely  for  technical  instruction  is  not  to  be  entertained.  That 
is  at  least  the  expressed  official  view. 3  A 

'  Attention  is  drawn  to  the  fact  of  some  knowledge  of  this  science  being  deemed  necessary  for  bakers.     In  fact,  the 
general  idea  is  that  the  essential  nature  of  each  operation  should  be  thoroughly  understood. 
«  Attention  is  drawn  to  this  fact. 
3— E 
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A  somewhat  detailed  treatment  of  these  schools  appearing  to  be  desirable,  the  Conlitmation  Schol 
under  Municipal  control  will  be  dealt  with  first. 

School  Feee.—Yor  pupils  taking  the  entire  course,  with  the  exception  of  Ironing  and  Dressmating, 
the  fee  is  0'50  marks  (6d.)  (in  advance)  monthly.  For  those  who  also  take  ei/her  Ironing  or  Dressmaking, 
the  total  fee  is  1  mark  (Is.)  per  month,  while  those  who  take  both  Ironing  and  Dressmaking  pay  monthly 
1'50  marks  (Is.  6d.).     Tor  the  month  of  July  no  charge  is  made. 

Por  tuition  in  languages,  a  half-yearly  charge,  payable  in  advance,  is  made  for  each  course  of  as 
many  marks  as  there  are  instruction  hours  in  the  week. 

For  courses  in  Stenography  and  Typewriting  the  fee  is  a  half-mark  a  month,  and  for  a  cooking 
course,  4  marks  (4s.)  per  half-year. 

In  the  first  of  the  nine  "  Forthildungsschulen."  the  languages  taught  arc  German,  C  hours  evening, 
8  hours  afternoon  1  per  week ;  French,  8  hours,  and  English,  8  hours,  afternoon.  The  other  subjects  are 
Arithmetic,  8  hours  (6  hours  evenins;,  2  hours  afternoon)  ;  Drawing,  2  hours  evening  ;  Book-keeping, 
2  hours  evening ;  Commercial  Correspondence,  2  hours  evening ;  Stenography,  0  hours  evening;  Type- 
writing, 6  Lours  evening  ;  Needlework,  14  hours  (7  hours  evening,  3  hours  afternoon,  and  4  hoiira 
morning);  Cutting-out  linen  articles,  2  hours  evening;  Sewing-machining,  4  hours  (2  hours  eveniiig 
and  2  afternoon);  Dressmaking,' 18  hours  (6  morning  and  12  evening);  Ironing,  4  hours  afternoon; 
Millinery,  4  hours  (2  evening  and  2  morning)  ;  Singing,  2  hours  evening;  Gymnastics,  4  hours  evening; 
Caligraphy,  4  hours  evening. 

In  the  second  school,  much  less  time  is  available  for  languages  (German,  French,  and  English), 
Arithmetic,  and  Stenography.  More  time  is  given  to  Book-keeping,  and  still  more  to  Drawing,  Cutting- 
out,  Sewing-machining,  and  Millinery.  Commercial  Geography  is  taught ;  but  G-ymnastics,  Commercial 
Correspondence  and  Caligraphy  are  absent  from  the  programme. 

In  the  third  school,  the  subjects  of  instruction  are  much  the  same  as  in  the  second.  Gymnastics 
is  included  and  Commercial  Geography  omitted. 

The  programme  of  the  first  school  is  substantially  a  type  of  all  the  others.  If  variations  occur  as 
to  the  number  of  the  s'ubjects  taught  and  the  arrangement  of  the  time,  they  are  but  slight,  and  the  general 
character  of  the  whole  remains  unchanged.  Machine-stitching  and  cooking  are  features  of  the  JiftJi  and 
eighth  schools,  while  repairing  is  confined  to  the  last,  No.  9. 

Throughout,  prominence  is  given  to  instruction  in  useful  work  suitable  for  women,  while  cultural 
branches  of  knowledge  are  not  neglected.  The  dominant  idea  is,  of  course,  that  the  instruction  should 
be  practical. 

9.  QirW  Schools  under  Unions  or  Ouraloriums. — The  other  class  of  school,  viz.,  those  controlled 
by  Unions  or  '^  Kuratorien,"  may  now  be  referred  to. 

As  before  observed,  there  are  four  of  these  schools,  viz.: — 

(1)  The  Victoria-Fortbildungsschule  (Continuation  School). 

(2)  The  Fortbildungsschule  in  Auguststrasse. 

(3)  Commercial  and  Industrial  Continuation  School  for  young  women,  Alte  Jacobstrr.sse. 

(4)  Trade  School  and  Commercial  Continuation  Institution  for  girls  in  the  Dorotheen  Municipal 
Eeaigymnasium,  Georgenstrasse. 

The  Victoria  Forthildungsschule. — The  fees  are  as  follows  :  — 
Fvr  the  Evening  School : 

For  the  whole  instruction  the  fee  is  1  mark  (Is.)  por  month. 

The  instruction  in  German  is  obligatory. 

Dressmaking,  machining,  cutting-out,  ironing,  050  marks  (Gd.)  each  a  mouth. 

Cooking,  monthly,  6  marks  (Gs.). 

The  duration  of  the  course  is  three  months. 

For  the  Day  School : — 

The  fee,  according  to  the  number  and  connection  of  the  courses,  is  from  3  to  12  marks 

(3s.  to  12s.)  monthly. 
The  instruction  in  German  is  obligatory. 
The  inscription  fee  is  050  marks  (6d.). 
Eeduction  and  exemption  of  fees  are  assured  upon  special  recommendation. 


The  subjects  of  instruction  in  the  Evening  School  are: 

Subjects. 


Subjects.  ■^?"''^ 

per  Week. 


G-erman     ^ 4courses,each      2 

Book-keeping   (single  entry)  2  , 

Industrial  Drawing ...         ...  1  , 

Repairing      ...         ...         ...  3  , 

Singing          ...         1  , 

Dressmaking  (higher  course)  1  , 

Machine  Sewing       5  , 

Cooking         ...         ...         ...  1 


)1 

of 

2 
2 

each 

4 

of 

2 

each 

2 

2 

of 

4 

Arithmetic... 

Commercial  Correspondence 

Needlework 

Cutting-out  Garments 

Gymnastics 

Dressmaking  (lowereourse) 

Ironing 

Frobelian  Occupations     ... 


Hours 
per  Week 

4  courses 

each    2 

-2 

3         „ 

1         „ 

»      2 
„      4 
of      2 

1         „ 

2 
each    2 

2         „ 
1         „ 

of     2 

There  are  altogether  36  courses  in  the  Evenino-  School. 


In 


'  Till  7  p.m.  is  reckoned  as  afternoon  [NachmiUar,,),  and  later,  evening  (Abends). 
»  Also  a  higher  course  of  2  hours  per  week. 
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In  the  Bay  School  the  eubjeats  of  instruction 
Subjects. 


Hours 
per  Week, 
each       2 
„         10 
2 


German         8  courses, 

English  6 

Commercial  Arithmetic       ...  5 
Counting-house  Practice  and 

Commercial  Science         ...   ]        ,         of        2 

Stenography 5       ",       each       2 

Needlework  ...         ...         ...  i       ^^         of        4 

Professional  Needlework     ...  2       „       each      2 
Industrial  Drawing  ...  ...  3       ,,  ,  4 

Dressmaking  (Upper  Course)  of        4 

„  (Lower   Course)  „  4 


Subjects. 

French 

Book-keeping  (single  entry) 
„  (double  entry) 

Commercial  Caligraphy  ... 

Typewriting  (instruction  on 
six  different  machines) 

Typewriting  (weekly  prac- 
tice) 

Art  Needlew'ork   ... 

Millinery   ... 


Hours 
per  Week. 
6  courses,  each    18 


of 
each 


courses 


each 
of 


1 

1^ 
2 

30 

30 
2 

4 


The  Fortlildungsschule  in  Aiiguststrasse. — In  this  school  the  fees  arc  : — 
One  mark  (Is.)  per  month,  to  be  paid  in  advance. 
Por  Dressmaking  and  Millinery,  1  mark  (Is.)  each  per  month. 
Por  Dressmaking  and  Millinery  alone,  each  2  marks  (2s.)  per  month. 
For  French,  extra,  1  mark  (Is.). 
July  and  August  being  vacation  months,  no  school  fees  are  charged. 

The  subjects  of  instruction  are  the  following  : — 


Hours  per  Week. 

Subjects. 

Evening. 

Afternoon. 

German 
Arithmetic 

...     2  courses 
...     3 

each 

1 
1 

1  course  of  1. 

Book-keej)ing  ... 
Needlework      

...     1 
...     1 

of 

2 
3 

Machining  and  Cutting-out    ... 
Dressmaking 

...     1 
...     2 
...     4 

each 

3 

2 
3 

Millinery          

French 

...     2 
...     2 

)» 

'"'i' 

1  course  of  2. 

Stenography 

...     2 

j> 

1 

Commercial  and  Industrial  Continuation  Institution  fur  Young  Women. — In  this  institution  the 
fees  are : — ■ 

For  German,  Arithmetic,  Needlework,  and  Singing,  1  mark  (Is.).  (Day  course — Arithmetic 
and  German,  1'50  marks  (Is.  6d.)  ;  Needlework,  1  mark  (is.)  ;  Singing,  (free).  For  Drawing,  Cutting-out, 
Machining,  Millinery,  1  mark  (Is.)  each  ;  for  Art  Needlework,  Ironing,  Book-keeping  (single  and  double 
entry),  1'50  marks  (Is.  6d.)  each;  for  English,  French,  Dressmaking,  Painting,  2  marks  (28.)  monthly; 
for  Writing  and  Gymnastics,  1  mark  (Is.)  per  quarter ;  Typewriting,  G  marks  (6s.) 

The  subjects  taught  are  the  modern  languages,  viz.,  German,  French,  English,  A.rithnaetic,  Drawing, 
Singing,  Needlework, Cutting-out,  Machining,  Dressmaking,  Ironing,  Millinery,  Book-keeping,  Gymnastics, 
Stenography,  Typewriting,  and  Caligraphy.  The  instruction  is  given  in  the  afternoons  and  evenings.  The 
time  devoted  thereto  is  very  similar  to  the  preceding  case. 

Commercial  School  and  Commercial  Continuation  Institution  for  Girls  in  the  Dorotheen  Municipal 
Bealgymnasium. — The  fees  in  the  Commercial  School  are  as  follows : — 

In  the  two  first  half-years  for  the  five  obligatory  subjects...   15  marks  (15s.)  quarterly. 

Writing  and  Stenography,  each 

Knglish  and  French,  each 

In  the  third  half-year  for  the  five  obligatory  subjects 

English  and  French,  each 

Writing  and  Stenography,  each 

For  the  Continuation  Institution  they  are  :— 

For  one  subject... 

For  two  subjects 

For  three  subjects 

Members  of  the  Union  pay  for  one  subject ... 

„  ,,  two  subjects 

,,  „  three  subjects 

„  ,,  four  subjects 

The  Subjects  of  Instruction  in  the  Commercial  School  are — German,  German  Correspondence, 
Writing,  Arithmetic,  Business  Science  and  Account  Practice,  Book-keeping  (single  entry),  Book-keeping, 
by  Double  Entry,  Commercial  Geography,  English,  French,  Stenography,  Typewriting. 

The  subjects  of  instruction  in  the  Continuation  School  are  the  same,  the  distribution  of  time  being 
slightly  different, 


3 

)) 

(38.)           „ 

5 

., 

(5s.)        „ 

10 
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10.  Municipal  Continuation  ScJwols  for  the  Deaf  and  Dumb.— The  aim  of  these  schools  is  to 
enable  adult  deaf  mutes,  who  have  already  learnt  audible  speech,  to  acquire,  through  regular  practice  in 
speaking  and  observation,  ability  to  enter  freely  into  conversation,  as  well  as  to  secure  and  supplement 
their  school  education. 

The  instruction  is  gratuitous,  and  is  given  only  in  the  evenings. 

For  young  men,  -l  courses  each. 
Beading  and  German 
Arithmetic 


2  hours  per  vi^oek. 
2 


Eeading  and  German 
Arithmetic 
Needlework    ... 


For  young  loomcn,  2  courses  each. 


2  hours  per  week. 

1  hour         „ 

2  hours       „ 


11.  The  Industrial  Educational  Institutions  of  Berlin.— The  Industrial  Educational  Institutions 
of  Berlin  consist  of  the  following  schools,  viz. : — 

1  Municipal  Weaving  School.  Mechanical  Engineering  School. 

2  Artisan  Schools.  Berlin  School  for  Cabinet-makers. 
1  Engineering  School.                                      20  Special  Trade  Schools. 

The  Municipal  Industrial  Hall. 

12.  The  Higher  Municipal  Weaving  School,  Berlin.— Thu  school  is  maintained  by  the  State,  the 
City,  and  the  subscriptions  of  persons  interested  in  the  textile  industry,  the  Senior  Merchants' 
Association,  and  the  Guild  of  Loom-workers. 

The  Weaving  School  is  placed  under  a  "Kuratorium,"  constituted  as  follows  ;— 

(i)  Nominees  of  the  Minister  ; 

(ii)  Eepresentatives  of  the  Industrial  "Deputation"; 
(iii)  „  „       City  Council  ; 

(iv)  ,,  ,,      Senior  Merchants'  Association ; 

(v)  „  „      Textile  Union ; 

(vi)  „  ,,      Guild  of  Loom-workers  ;  and,  finally, 

(vii)  The  Director  of  the  Weaving  School. 

The  scheme  of  instruction  embraces  weaving,  designing  of  patterns,  lace  and  passementerie 
making,  embroidery,  and  dyeing.  It  is  given  in  day,  evening,  and  Sunday  classes.  The  day  classes  serve 
for  the  education  of  manufacturers,  directors  of  manufactories,  and  designers  of  patterns,  and  also  for 
the  education  of  embroiderers.  The  evening  and  Sunday  classes  are  for  the  education  of  merchants,  and 
are  also  continuation  schools  for  journeymen,  apprentices,  and  embroidery  workers. 

In  the  weaving  course,  the  wool  and  the  "half-wool"  industry  (material  for  making  up  and 
trimming,  bands,  fabrics,  quilts,  furniture  material,  and  carpets)  are  chiefly  dealt  with.  Other  textile 
materials  are  included,  in  so  far  as  it  is  consistent  with  the  principal  aim  of  the  institution. 

The  Dyeing  Course  is  limited  in  the  introductory  stages  to  lectures  and  laboratory  practice  in 
dyeing,  but  it  does  not  include  experiments  on  a  large  scale. 

The  Conditions  of  Admission  are  that  the  applicant  shall  be  over  16  years  of  age,  and  shall  have 
had  at  least  such  education  as  that  afforded  in  the  highest  class  of  a  real-school,  possessing  as  far  as 
possible  a  good  knowledge  of  the  practical  rudiments.  Girls  may  enter  the  courses  for  pattern  designers 
and  embroiderers,  for  which  the  age  of  admission  is  often  only  1-1  years  of  age.  After  the  beginning  of 
any  course,  pupils  will  not  as  a  rule  bo  admitted,  and  they  must  in  all  cases  submit  to  the  discipline  of 
the  establishment. 

The  School  Fees  in  the  day  class  are  different  for  Prussians,  Germans  generally,  and  foreigners. 
They  are  as  hereunder : — 


Prussians. 

Germans. 

Foreigners. 

Yearly. 

(1)  Por  full  scholars — Spinners,  weavers, 
lace  and  passementerie  makers,  dyers 
Pattern  designers 
Embroiderers  pay  quarterly  50  marks. 

(2)  Eor    irregular     students     for    each 
weekly  hour    ... 

Marks. 

200 
GO 

SO 

Marks. 

300 
GO 

50 

Marks. 

SOO  (shillings) 
800 

100 

In  the  Fvening  and  Sunday  Classes,  the  fees  are  : — 

(L)  Eor  merchants  (for  a  course  of  six  weekly  hours),  30  marks  yearlv. 

(2)  For  dyers,  30  marks  yearly. 

(3)  Eor  pattern  designers,  embroiderers,  and  others  who  participate  in  the  general  instruction  for 
each  weekly  hour,  G  marks  yearly. 

(4)  The  iQstruction  for  journeymen  and  for  apprentices  in  spinning,  weaving,  and  lace  or 
passementerie  making,  who  live  or  are  in  employment  in  Berlin,  and  also  for  those  who, 
belonging    to   a   foreign   guild     or   uni„n,   arc   adniitted  by  the    nnaniarrs    crarent  of  the 

J\uratorium     of  the  school,  is  gratuitous. 

The 
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The  school  feos  must  bo  paid  hair. yearly  in  advance,  witli  the  exception  of  the  embroiderers  of 
the  day-class,  who  are  expected  to  pay  quarterly,  lieturn  of  fees  is  made  only  exceptionally  and  with 
the  approval  of  the  school  authorities,  and  only  when  the  student  has  been  obliged  prematurely  to  leave 
the  institution  through  no  fault  of  his  own.  Assiduous  and  needy  Prussian  pupils  may  have  their  school 
fees  remitted  wholly  or  in  part. 


13.  Details  of  th  C'jirses. — All  the  courses,  with  the  exception  of  the  Commercial,  begin  at  Easter 
and  Michaelmas.     The  Commercial  courses,  however,  begin  only  at  Michaelmas. 

The  instruction  given  in  the  day-school  has  the  following  five  main  divisions  : — 

I.  Spinning,  Weaving,  etc.,  which  is  again  divided  thus  : — 

(a)  A  course  for  Manufacturers  and  Directors  of  Pactoriea  of  one  year's  duration  (for  those 
who  desire  only  improvement  in  certain  branches^  and  of  one  and  half  years'  duration  for 
those  who  wish  also  to  learn  rug-making,  carpet-making,  and  the  making  of  upholstering 
material. 

(i)  A  course  for  designers  of  patterns,  lasting  two  years. 

II.  Weaving,  one  year's  duration. 

III.  Lace  and  Passementerie  making,  one  year's  duration. 

IV.  Emhroiderg,  three  months'  duration, 
V.  Dyeing,  one  year's  duration. 

In  connection  with  Division  I  (i),  the  subjects  taught  arc  the  general  theory  of  weaving,  etc. 
of  sketching  out  patterns  ;  the  theory  of  riialerials  ;  the  theory  of  mechanism,  including  hand-weaving, 
motors  and  their  power,  machine  preparntiuns,  mechanical  loom  ;  practical  exercises;  freehand  drawing 
and  pattern  designing,  geometrical  and  mechanical  drawing  and  sketching;  special  or  professional 
arithmetic  and  book-keeping  ;  theory  of  dyeing  ;  commercial  and  industrial  law. 

The  following  table  will  give  an  indication  of  the  time  devoted  to  each  subject : — 


Subjects. 

Hours  per  Week. 

1  Sem. 

2  Sem. 

3  Sem.i 

The  Theory  of  "Weaving,  etc 

Pattern  Designing             

Theory  of  Materials         

Mechanics — 

Hand-loom     ...          

Motors,  including  elements  of  machinery 

Preparatory  operations         

Designing  Machine  ... 

Mechanical  Loom 

Practical  Work 

Drawing — 

Freehand  Drawing  and  Pattern  Designing           

G-eometrical  and  Mechanical  Drawing  and  Sketching      

Professional  Arithmetic  and  Book-keeping       

The  Theory  of  Dyeing      

Commercial  and  Industrial  Law 

Kecapitulation       

0 
12 

2 
2 

9 

2 
3 
3 

2 

1 

6 

12 

2 
2 
4 

8 

2 
3 

O 

2 
1 

14' 

'"2 
2 

8 

11 

2 
'"2" 

44. 

44 

44 

The  Director  decides  the  hours  of  instruction  for  pattern-designing,  drawing,  practical  exercises 
and  instruction  in  the  theory  of  dyeing,  and  regulates  these  for  individual  scholars  so  as  to  accelerate 
their  improvement.  But  the  total  number  of  weekly  hours,  set  apart  for  these  four  subjects,  are  not  to 
be  diminished  by  these  arrangements. 

In  connection  with  I  (i;,  the  subjects  taught  are  :— 

''1)   Professional  Drawing. — Drawing  of  objects   in  outline,  and  in  various  tones  ;    drawing  and 

^       painting  from  samples  ;    the  arrangement  and  design  of  now  patterns.     Drawing  and  painting 

from  plastic  models,  with  colour-treatment  in  body-colour  and  contrasted  tones ;    building  up 

and  designing  new  patterns,  with  more  plastic  and  effective  motives.     Drawing  and  painting 

from  Nature. 

In  addition,  some  of  the  patterns  designed  are  completed. 

(2)  The  theory  of  weaving. 

(3)  The  development  and  selection  of  patterns. 

(4)  Loom  practice. 

(5)  Theory  of  materials,  and 

(6)  Mechanics  with  special  reference  to  weaving  machines. 

^  ^  The 


1  Only  for  pupils  of  the  fabric  coypring,  upholstering,  and  carpet  bra,nohea. 
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The  following  table  will  indicate  tbe  time  devoted  to  each  subject  in  Weaving  (Weberei)  : — 


Subjects. 

Hours  per  Week. 

1  Sem. 

2  Sem. 

3  Sem. 

4  Sem. 

Professional  Drawing 

The  Theory  of  Weaving 

Development  and  SelecHon  of  Patterns    ... 

Practice  with  the  Loom 

Theory  of  Materials 

Mechanics  (Hand  and  Mechanical  Loom) 

22 
6 
6 
() 

2 

2 

22 
0 
6 
6 

4 

24 

121 
6 

'"'i' 

24 

'l2i 

81 

41. 

4i 

44 

44 

In  Division  II,  Weaving  (Wirkerei),  the  programme  of  instruction  is  as  follows  : — 


Subjects. 


Hours  per  Week. 


1  Sem. 


2  Sem. 


Decomposition  and  Composition  of  Fabrics 

Practical  exercises  on  the  Weaving-loom  ... 

Theoretical  lectures  on  Weaving     ... 

Theory  of  Weaving  ... 

Pattern  development  and  selection... 

Theory  of  Materials ... 

Mechanics  (Hand-loom,  Motors,  "Appreturraaschineii") 

Practice  on  the  Weaving-loom 

Professional  Arithmetic  and  Book-keeping 

Drawing  (Mechanical  Drawing) 

Theory  of  Dyeing 

Industrial  and  Commercial  Law 

Total       


It  will  be  observed  that  some  of  the  subjects  are  identical  with  those  specified  under 
The  same  teaching  is  deemed  to  be  necessary  for  the  students  of  "  Wirkerei." 
The  following  is  the  programme  for  Division  III : — 


Weberei^ 


Subjects. 

Hours  per  Week. 

1  Sera.             2  Sem. 

The  Theory  of  Weaving       

Pattern  development  and  selection 

Theory  of  Materials  ... 

Mechanics 

Practice 

Professional  Arithmetic  and  Book-keeping 

Drawing 

The  Theory  of  Dyeing          "'' 

Commercial  and  Industrial  Law  ■  ... 

6 

S 
o 

4 
1-2 
3 
(5 
2 
1 

6 

8 

'"s" 

12 
2 
5 
2 
1 

44- 

41 

The  practical  exercises  have  regard  to  ordinary  handwork,  iu  connectiou  with  the  frame,  the 
renewal  of  the  cords,  etc.,  the  setting  up  of  hand-looms  for  lace  and  passementerie  work,  the  bobbin, 
hook,  and  chenille  machines,  the  gimp  and  ribbon  mills,  and  all  subsidiary  apparatus. 

In  Division  IV,  the  subjects  of  instruction  are  : 

(1)  Practical  instruction  with  an  embroidery  machine.  32  hours  a  week  being  devoted  thereto 

(2)  i)r««>.>.y.-Drawing  from  objects,  with  a  view  to  cultivating  the  form-sense  copyin<^  from 
examples  ot  embroidery,  from  decorative  as  well  .i^i  nT^acno^f.,  •  "^"'^i-nse,  i->W'"n  """' 
Siven  motives  into  serviceable  patterns,  free  driinr^  tho  tl™  ^'f'^l'^'''^  ^°'^'^''^g  "P 
hours  a  week  are  devoted  then  t„  '  ^  ''  """'^  *''°  ^^^""^^  °^  *^°1"U^  harmony,     iour 


In, 


>  These  hours  can  also  be  utilise4  for  Sketching  and  Pattcrn,designing. 
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In  Division  V,  Dyeing  {Mirlerei),  the  programme  of  instruction  is  as  follows  :— 


Subjects. 

Hours  per  Week. 

1  Sem. 

2  Sem. 

Chemistry  and  Physics        

Chemical  technology  of  textile  fibres       

Dyeing  and  chemical  laboratory  practice             

Fundamental  outlines  of  AYeaving           

Applied  Mechanics  (Motors,  "  Apprcturmasohinen  ") 

Industrial  and  Commercial  Law 

4, 

2 

33 

2 
2 

1 

4 
2 
33 
2 
2 
1 

44 

44 

14.  Evening  and  Sunday  Classes  in  the  Weaving  School. — The  instruction  given  in  the  Evening 
and  Sunday  classes  is  divided  into  the  three  courses  as  follows  : — 

I.  Commercial  Course,  lasting  one  year. 
II.  Dyeing  Course,  lasting  two  years. 
III.  Instruction   for    spinners,  etc.,   pattern  designers,   weavers,    passementerie   and  lace 
makers,  embroiderers  and  others  (according  to  the  requirements  of  the  students). 

In  Course  I,  the  subjects  of  instruction  are  the  following  : — 

(1)  (a)  The  raw  materials  ;  (b)  the  process  of  manufacture  ;  and  (c)  the  finished  materials  ready  for 
market. 

In  (a)  the  various  raw  materials  used  in  spinning  and  weaving  are  described,  their  isolation  and 
cleansing,  the  processes  of  washing,  bleaching,  carbonising,  etc.  The  principal  markets  for  trade  in  the 
materials,  and  the  factors  determining  their  price,  are  indicated. 

In  (i)  the  preparation  and  spinning  of  the  raw  material  are  dealt  with  ;  some  indication  is  given 
of  the  essential  features  of  the  construction  of  the  spinning  machines,  of  the  methods,  the  distinguishing 
quality  and  staple,  of  testing  the  strength  of  the  raw  material.  The  differences  between  various  forms 
of  weaving  (between  "  gewebten  "Waaren  und  gewirkten  Waaren"),the  principal  forms  of  hand  and 
mechanical  weaving  machines,  the  r  rdinary  and  the  Jacquard  looms,  the  dyeing  of  the  raw  material,  the 
most  important  of  the  dye  materials,  the  method  of  determining  their  tinctorial  value,  dyeing  and 
printing,  etc.,  form  also  subjects  in  the  lectures. 

Under  the  third  division  (c),  full  descriptions  are  given  of  various  fabrics,  according  to  their 
material,  colour,  and  texture.  They  are  also  described  according  to  the  fundamental  differences  in 
modes  of  weaving.  The  means  of  testing  their  strength  and  quality,  calculations  of  value,  and  the 
principal  places  of  manufacture  are  also  described. 

(2)  Development  and  selection  of  patterns. — The  object  of  this  instruction  is  to  furnish  a  satis- 
factory basis  for  dealing  intelligently  with  the  commercial  side  of  the  subject.  Pupils  are 
instructed  in  various  types  of  woven  goods,  and  are  taught  how  to  make  a  rough  estimate, 
having  reference  to  material  employed,  etc.  They  are  thus  exercised  in  all  questions  relating  to 
cost  price. 

(3)  Weaving  practice. — The  course  in  practical  weaving  shall  facilitate  the  pupil's  understanding 
of  the  progress  of  weaving  and  the  raw  materials,  and  shall  also  enable  him  to  readily  perceive 
the  most  frequently  occurring  weaving  defects.  Less  importance  is  attached  to  the  attain- 
ment of  technical  dexterity. 

The  following  table  will  indicate  the  time  devoted  to  each  subject ; — 


Hours  per  week. 

Subjeota. 

1  Sem. 

2  Sem. 

Knowledge  of  merchandise  (Sunday,  9-11)        

Pattern  development  and  selection  (Sunday,  11-1)        

Weaving  practice  (Monday  or  Thursday  evening,  8-10) 

2 
2 
2 

2 

2 

2 

6 

6 

For 
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Por  Gourse  //(Dyeing)  the  programme  of  instructioa  is:- 


Hours  per  Week. 

Subject;. 

1  Sem. 

2  Sem. 

Chemistry  and  Physics 

Chemical  technology  of  textile  fibres 

Dyeing  Laboratory  practice 

2 
2 

2 

2 

4 

G 

6 

This  instructioa  is  given  from  8-10  on  Thursday  evening  and  from  C-l  on  Sunday. 


The  programme  for  Course  III  is  as  follows  :  - 


Subjects.  Hours  per  Week. 

Hand-loom  practice    ...         ...         ...  ...  ...  ...  ...  ...  2 

Decomposition  and  composition  of  textile  fabrics  ...         ...  ...         ...  2 

Theoretical  and  Practical  Mechanics  on  weavins:  machines  ...  ...  2 

Exercises  on  the  hand-loom   ...  ...  ...  ...         ...  ...         ...  2 

Professional  drawing  (model  drawing  and  pattern  designing)  ...  ...  4 

Decomposition  of  textile  and  lace  and  passementerie  fabrics  ...  ...  4 

Practice  on  the  hand-loom 

Practice  on  the  power-loom  ... 

Practice  on  the  hand-loom  and  the  weaving  machine 

Practice  on  the  hand-loom   and    machine  for  lace   and   passementerie 
making 

Practice  on  the  winch  stitching-machine  (all  systems) 


4 
4 
4 

4 
4 


Examinations  and  Diplomas.— The  students  of  the  Manufactory  and  Directors  of  Factories  and  the 
Commercial  courses  may  undergo  a  Leaving-Examiiiation.  The  modifications  of  the  Examination 
regulations  prevail  for  this  examination. 

To  pupils  of  these  two  courses  who  do  not  submit  themselves  to  the  Leavincr-Examination, 
Diplomas  are  not  awarded,  but  Certificates  only,  stating  the  period  of  attendance  at  the  school,  with  the 
express  observation  that  they  did  not  submit  to  the  examination. 

Pupils  of  the  other  courses  receive  half-yearly  Diplomas  for  good  behaviour,  diligence,  and  work. 

Irregular  students  receive,  as  a  rule  only  a  Certificate  of  the  Directors,  stating  the  length  of 
attendance  at  the  school  and  the  kind  of  instruction  received,  with  the  express  observation  that  they 
were  only  irregular  students. 


.u      •  ^\  7"  ^'/""T  '5f/«"'^*--Tl'ore  are  two  of  these  schools,  one  situated  in  Linden-street  and  the 
other  m  Andrea-street.     They  are  maintained  by  the  City,  with  8tate  subsidies. 

The  object  of  the  first  school  is_  to  give  to  apprentices  and  assistants  of  the  industrial  classes, 
preferably,  in  their  leisure  hours  technical,  technological,  and  scientific  hi  her  instruction,  as  well  as 
workshop  practice,  and  also  to  fit  them  for  the  more  advanced  stages  of  their  respecti;e  spheres. 
Admission  may  be  obtained  by  everyone  above  the  age  subject  to  compuls,..- education,  if  they  have 
attained  to  the  limit  of  instruction  of  the  Communal  school.  ^  ■■  >  : 

The  jnstruction  is  given  daily  in  the  afternoon  and  evening,  including  Sunday  afternoon.  In  the 
Trade-school  for  Mechanics  and  the  special  day-clas.es  for  Electro-technics,  Carpenters,  Painters,  and 
Modellers,  which  are  included  in  the  First  Artisan  School,  the  instruction  is  given  dLilv,  excluding 


Sunday. 


The  selection  of  subiects  is  left   to   the   dscrni;,.,!    ^f   <-!>«  „      i  ■  i   i   ,i    .   i 

i- J}    t        7    „    7   7       r ti  ,•  uiscreucn    oi   the  pupil,   nrODided  fJtal  lie  possesses  a 

satisfactory  knowledge  oj  the  necessary  rudiwenis  f   f   >   /  ''"■   '""'    '"^  F"" 


16. 
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16.  Fint  Artisan  School. — The  following  is  the  curriculum  of  the  First  Artisan  School  for  the 
Winter  Semester,  1901-1902  ;  the  programmes  for  the  Special  rfay-classes  being  given  later  on  : — 


Monday  and  Thursday. 


Tuesday  and  Friday. 


Wednesday  and  Sunday. 


Sunday. 


P.M.  (4-6.) 
Electro-technics. 
Chemistry  and  knowledge 
of  articles  for  druggists. 

P.M.  (5-7.) 
Preehand  Drawing. 
Drawing  from  Vegetable 

Life. 
Compass  Drawing. 
Perspective  Drawing. 
Descriptive  Greometry. 
Professional  Drawing  for 

Mechanics. 
Algebra,  1,  2,  and  3. 
Geometry. 
Mathematical    Exercises 

(C-8). 
Higher  Mathematics 

(Thurs.  6-7). 

P.M.  (7-9.) 
Freehand  Drawing. 
I'igurative  Drawing. 
Pose  IJrawing. 
Compass  Drawing. 
Perspective  Drawing. 
Descriptive  Geometry. 
Shadow     Construction. 

Perspective. 
Professional  Drawingf  or- 

Joiners. 

Smiths,  Locksmiths. 

Mechanics. 

Braziers,  Ironworkers. 

Painters. 

Typographers. 

Mercantile  lithograph 
era. 
Modelling. 
Decorative  Arts. 
Algebra,  1  and  2. 
Geometry. 
Trigonemetry  (8-9). 
Mechanics. 
Physics. 


P.M.  (3-5.) 
Ereehand  Drawing. 
Water-colour  Drawing. 


P.M.  (5-7.) 
Ereehand  Drawing. 
Water-colours. 
Compass  Drawing. 
Projection  Drawing. 
Technical    Drawing    for 

Mechanics. 
Algebra,  1,  2,  and  3. 
Geometry. 


P.M.  (7-9.) 
Ereehand  Drawing. 
Eigurative       „ 
Pose  „ 

Compass  „ 

Projection       „ 
Descriptive  Geometry. 
Shadow  Construction, 

Perspective. 
Technical  Drawing  for — 

Carpenters. 

Tinkers. 

Mechanics. 

Braziers,  Ironworkers 

Painters. 

Upholsterers  and 

Decorators. 
Typography. 
Modelling. 
Decorative  Arts. 
Algebra,  1,  2,  and  8.] 
Geometry. 
Physics. 
Chemistry. 


P.M.  (5-7.) 
Ereehand  Drawing. 
Compass  Drawing. 
Projection  Drawing. 
Mechanics  3  (6-7) . 


P.M.  (7-9.) 
Ereehand  Drawing. 
Figure  „ 

Compass  ,, 

Projection       „ 
Descriptive  Geometry. 
Technical  Drawing  for — 

Mechanics. 

Masons. 

Carpenters. 

Painters. 
Theory     of     Industrial 

Art  Forms. 
Modelling. 
Arithmetic. 
Algebra,  1,  2,  and  3. 
Geometry. 
Book-keeping. 
Electro-technic". 
Electrical  Installation 

(Wed.  7-9). 


A.M.  (8-9'45.) 
Ereehand  Drawing. 


A.M.  (8-12.) 
Special   Class  for  Typo- 
graphers. 


A.M.  (9-1.) 
Technical  Drawing  for^ 

Joiners. 

Turners. 

Tinkers. 

Locksmiths. 

Smiths. 

Mechanicians. 

Mechanics. 

Electro-technologists. 

Watchmakers. 

Gold  and  Silver  smiths. 

Engravers. 

Braziers. 

Ironworkers. 

Masons. 

Carpenters. 

Stonemasons. 

Painters. 

Upholsterers  and 

Decorators. 

Lithographers. 
Ornamental  Drawing. 
Figure  and    Technical 

Drawing. 
Water-colour  Drawing. 
Modelling. 
Decorative  Arts. 


The  particulars  of  the  Mathematical  Course  are  :— 
Arithmelic  (Two  courses,  two  hours  a  week  eac.h).-Commercial  arithmetic.     Calcul.ition  oi^^^^^^^^ 
volumes      Plane  figures.     The  surfaces  and  contents  of  bodies.     For  development :  Solution  ot 
problems  by  various  rules.     Exercises  concerning  the  employment  of  mathematical  tables. 
Ahebra— Three  graduated  courses  in  ten  divisions,  two  hours  a  week  each.  ,  ,      ,.       ,  , 

1st  Course— The  four  kinds  of  fundamental  operations  with  whole  and  fractional  numbers 

with  regard  to  general  dimension.     Simple  equations  of  the  first  degree. 
2nd   Co«rse.— Algebraic  calculation.     Equations   of  the  first   degree,  with  one  and  more 

unknowns.     Powers  with  whole  positive  exponents. 
3rd  Course— Voyfera  with    general  exponents,   radicles,  equations  of   the  second  degree. 

Logarithms.  ...  ,   .       ,  i 

Geometrv.— Three  graduated  courses  in  ten  divisions,  each  two  hours  a  week. 

IsifCowrse.— Plane  geometry:  Triangles,  parallelograms  and  circles.  .■„!„„ 

2nd  Course.-Compsirison  of  areas.     Similarity  of  regular  polyg  ens,  calculation  of  circ  es. 
3rd  Course.— Position  of  straight  lines  and  planes.     Solid  bodies,  areas,  and  contents  ot 

Trigonometry  —Two  courses,  each  two  hours  a  week.     Calculation  of  plane  figures. 

The  Special  School  for  Mechanics  (1st  Artisan  School.)-The  aim  of  this  school  is  to  promote  the 
theoretical  education  of  mechanical  assistants,  so  that  they  may  qualify  as  laboratory  assistants,  managers 
S  works  or  Sctors  of  mechanical  establishments,  etc.,  and  efficient  y  periorm  the  duties  oi  their 
respective  Spheres     At  the  same  time  it  affords  a  basis  for  more  advanced  studies  m  the  special  direction 

°*  ^'thf  crs'e^cStilf  ^^  begins  in  October.     Participants  who  leave  the  class  after 

the  first  half-year  receive,  on  application,  a  certificate  of  the  half-year  completed. 
3— F 
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The  programme  of  instruction  is 

as  follows  :- 

- 

First  Semester. 

Second  Semester. 

Subjects. 

Hours  per 
Week. 

,,1-1                                    ,    Hours  per 
Subjects.                                 1       -^^^^ 

Mathematics 

Physics 

Physico-mathematical  practice  ... 

Chemistry 

Technical  Mechanics 

Knowledge  of  instruments        

Electro-technics 

Technology           

Drawing 

5 
6 

2 
4 
2 
4 
4 
3 
13 

Mathematics             

Physics 
Physico-mathematical  practice 

Chemistry      

Technical  Mechanics 

Knowledge  of  Instruments 
Electro-technics 

Technology  ...           

Drawing  and  Designing 
Physical  laboratory  practice 

Total     

2 

r> 

2 
2 
2 
4 
4 
3 
13 
5 

Total 

43 
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The  Entrance  Conditions. — The  following  arc  the  conditions  of  admission  : — 

1.  Tho  pupils  must  have  performed  a  three-years'  apprenticeship  in   an  electro-technical  factory,  a 

mechanical  or  watch-making  establishment,  in  a  machine  factory,  locksmith  shop,  or  in  f-otilc 
similar  establishment,  and  have  been  employed  therein  as  assistants.  In  exceptional  cases  a 
brief  practical  career,  preceded  by  thorouyh  theoretical  instruction,  is  regarded  as  adequate.  ^ 

2.  They  must  pofsess  ability  to  express  themselves  in  writing  in  a  lucid  manner.     The  composition 

should  contain  no  gross  orthographical  errors. 

3.  In  Mathematics,  pupils  must  be  familiar  with  calculations,  with  vulgar  and  decimal  fractions,  and 

the  simple  methods  of  arithmetic.  They  must  know  also  the  rudimentary  operations  of  algebra, 
the  solution  of  equations  of  the  first  degree  to  one  unknown,  and  the  elements  of  planimetry, 

For  admission  to  the  second  course,  the  requirements  are  identical  with  those  of  the  iirst. 

JDaij-classesfor  Electro-technics  (1st  Artisan  .School.) — The  aim  of  the  day-class  for  Electro- 
tcchnicj  is  to  further  the  theoretical  education  of  electro-technical  assistants,  so  that  they  may  bo 
capable  oF  creditably  port'orming  the  duties  of  foremen,  laboratory  assistants,  etc.,  iti  electro-technicat 
factories  and  establistiments.  At  the  same  time  it  gives  a  foundation  for  more  advanced  studies  in  the 
special  direction  of  electro-technics. 

'J'ho  course  is  of  one  year's  duration,  and  begins  in  October. 

The  students  who  leave  after  the  iirst  half-ye>r  may  obtain,  on  application,  a  certificate  of  ihit 
half-year. 

The  following  is  the  programme  of  study  :  — 


First  Semester. 


Second  Semester. 


Subjects. 


Hours  per 
\Vcc-l<. 


Subjects. 


Hours  per 
Week. 


Mathematics 

5- 

Mathematics 

2 

Physics     ...         ...     •    ... 

<! 

Physics 

4 

Mathematical  exercises 

1 

Mathematical  c-Ncrciscs 

1 

Chemistry 

■1. 

Chemistry 

2 

Technical  Mechanics      

2 

Technical  Mechanics 

2 

Electro-technics  ... 

12 

Electro-technics 

14, 

Drawing  ... 

S 

Motor-engines 

0 

Physical  laboratory  practice      

G 

Drawing  and  Designing       

Physical    laboratory   practice      and 

9 

excursions 

Total           

9 

Total         

41 
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Dai/-closses  for  Joiners  (1st  Artisan  School). — These  classes  afford  opportunity  for  the  acquisition 
of  that  knowledge  and  skill  in  drawing  which  every  assistant,  foreman,  designer,  or  director  of  a  cabinet- 
making  establishment  should  have,  for  the  correct  comprehension  and  execution  of  a  design  or  plan. 

They  arrange,  moreover,^  for  more  extensive  instruction  ia  the  planning  and  designing  of  furniture, 
architectural  designs,  and  interior  decorations. 

The  classes  have  two  divisions,  viz.,  a  lower  and  an  upper.  Forty-two  hours  a  week  are  given  to 
the  theory  and  practice  in  each. 

The  subjects  of  instruction  are  :^ 
Zoiver  Z>»msi"ore.— Compass  and  projection  drawing,  shadow  construction.  Ornamental  drawing  and 
designing  of  simple  ornaments.  Drawing  of  architectural  decorative  forms,  with  illustrative 
lectures.  The  theory  of  forms.— The  dimensions  and  forms  of  furniture  and  architectural  designs 
(Lectures  and  sketching  practice).  Meastiring  and  designing  of  separate  pieces  of  furniture  and 
of  the  whole  furniture.  Construction  of  designs  for  work,  planning  of  simple  furniture  and 
architectural  ornamentation.     13ook-keepinn-.  ■  o  i 

Z7/7;7er/)/«mon.-Drawing  and  designing  of  ornaments,  shadow  construction.  Perspective.  Drawing 
and  designing  of  furniture.  Architectural  ornamentation  and  interior  decorations  in  the  mo»t 
heavy  styles.     Making  estimates. 

For  entrance  to  the  Upper  Division,  the  certificate  of  competency  for  the  Lower  Division  is  requisite. 
The  instruction  is  given  in  the  summe;  and  winter  scme.ter.i  ^vhich  begin  iu  April  aud  October. 
Pupils  may  be  admitted  in  cither  mcnth.  '■  n^„ 


43 

_  Do,/  classes  for  Fau,fars.—  {]Ht  Artisan   Suliool).— Thoso   clas;<ics  afford   assistanis,  during  four 

winter  mouths,  opportunity  for  constant  imprjvoinunt  in  Drawin;,'  and  Paintin-,  fur  .'aiuin<'  aciuaintauce 
with  the  varieties  oi  technique,  and  obtaining  practice  in  sketching  and  designing. 

Newstudents,  whose  knowledge  of  drawing  is  limited,  delineate,  at  firlt,  ornaments  on  the  flat 
and  then  paint  them  in  water-colours  ;  drawing  from  plastic  ornaments  in  outline,  the  execution  of  designs 
in  white  and  black  crayons,  and  plastic  painting  in  grsr  shades  follow. 

_  Students  who  have  reached  the  requisite  standard  in  these  studies,  or  who  have  formerly  attended 
Painting  or  similar  schools  for  apprentices,  begin  with  drawing  and  painting  from  plastic  ornaments  with 
colour-treatment ;  by  this  means  they  will,  as  far  as  possible  independently,  bo  accustomed  to  developo 
harmonious  colour-tones.  Advanced  art  students  who  have  already  given  satisfactory  evidence  of  their 
knowledge,  and  whoso  artistic  sense  is  more  thoroughly  educated,  take  lessons  in  the  preparation  of 
working  drawings  or  traced  drawings  for  parts  of  ceilings,  walls,  etc.,  and  the  development  of  paintings 
of  life-size  proportions  from  sketches  and  dejorative  designs. 

Particularly  talented  students  are  engaged  in  the  preparation  of  sketches  in  water-colours  and 
with  the  completion  of  larger  decorative  designs,  having  reference  to  figurative  designs,  and  they  also 
practice  painting  from  Nature  (still-life,  flowers,  tapestry,  etc.)  in  various  techniques. 

On  several  afternoons  flowers  and  plants  are  sketched  and  painted,  their  application  to  decorative 
art  and  ornamental  design  being  demonstrated. 

The  instruction  begins  in  November  and  terminates  in  February.  Entrance  may  be  allowed  at 
any  time. 

Btii/  classes  fur  Modellers.— {Isk  Artisan  School). — These  classes  meet  only  in  the  winter  semesters, 
and  are  for  the  special  henefit  oE  those  wood-earvei-s,  modellers,  engravers,  designers  in  iron,  etc.,  who 
desire  to  attain  such  skill  in  modelling  (in  clay  and  wax)  as  would  enhance  the  value  of  their  work. 

The  ornamental  modelling  serves  as  a  basis  for  each  further  development  to  be  executed  from 
plastic  models,  photographs,  and  drawings;  the  advanced  pupils  will  be  initiated  into  the  creation  and 
execution  of  designs  for  plastic  ornaments,  vases,  tools,  and  the  like,  consideration  being  given  thereby  to 
the  study  of  natural  forms  and  their  application  in  ornamental  design,  Instruction  is  given  in  the 
technique  of  Plaster-of-Paris  designs,  now  largely  demanded  in  the  finishing  of  buildings,  especially  as 
regards  the  interior  decorations. 

Pigure  modelling  is  at  first  studied  from  Plaftter-nf-Paris  models  and  natural  casts  ;  the  advanced 
students  practice  portrait  and  pose  modelling  (from  life)  every  afternoon. 

The  final  aim  of  the  modellinu;  class  is  to  make  students  expert  in  the  execution  of  decorative  and 
industrial-art  designs  with  harmonious  combination  of  figure  and  ornament. 

Porty-four  hours  a  week  are  devoted  to  thes3  studios,  the  instruction  commencing  in  October. 
Entrance,  however,  can  take  place  at  any  time  during  the  winter  semester. 

Special  Classes  for  Ti/pof/rapliers. — -(Ist  Artisan  School). — These  classes  are  intended  for  the 
industrial-art  and  technical  education  of  printers'  assistants.  The  instruction,  beginning  in  April  and  in 
October,  is  of  at  least  two  half-year's  duration,  and  in  the  winter  semester,  19  Jl,  comprised  the  following 
divisions  : — 

Division  A  (Sunday  from  8  to  12  a  m.) — Designing  and  sketching  of  printing  apparatus  (1st  Part). 
The  theory  of  colour.     The  principal  features  of  the  typographical  work,  including  typogra- 
phical ornament  and  its  application,  the  theory  of  colours,  the  technique  of  colour-systems, 
colour-printing,  etc.,  are  explained  by  lectures  and  practical  exercises. 
On  Monday  and  Thursday,  from  7  till  0  p.m  ,  the  work  is  as  follows  ;  — 

Drawing   of  founts,   ornaments,  and   vegetable   life.     Exercises  in  designing.     Theory  of 
style. 

Division  B  (Tuesday  and  Friday  from  7  till  9  p.m.) — Designing  and  sketching  of  printing  apparatus 
(2nd  Part). 
Book-printing,   job-printing,   advertisement   work,    etc.,  are  the   subjects  of  the  lectures  and 
practical  exercises. 

Division  C  (Sunday  from  8  till  12  a.m.)  — Theory  (Lectures,  demonstrations  and  practice.) 

(1)  Prom  8  to  10. — Applied   mechanics.     Modern   machine-construction.     The  printing  of 
illustrations.     Setting  up. 

(2)  From  10  to  12.— Cutting  of  plates  in  metal  and  other  material. 

The  evening  classes  of  the  Artisan  Scliool  afford  an  opportunity  for  education  in  various  branches 
of  Drawing,  in  Compass  and  Projection  Drawing,  in  Shadow-construction  and  Perspective,  in  Mathematics, 
Physics,  Mechanics,  Chemistry,  Arithmetic,  and  Book-keeping. 

Punctuality  of  attendance  is  strictly  insisted  upon. 

At  the  conclusion  of  each  semester,  certificates  are  awarded. 

The  school  fees  must  be  paid  in  advance.     The  terms  per  half-year  are  :  — 

Eoenitifj  and  Sundaij  Gjurses. 

Marks  (or  shillirgs). 
For  8  or  less  than  8  houra  per  week      ...  ...  ...  ...  ...  ...         C 

„     8-12  hours  per  week  ...         ...         ...  ...  ...         ...  ...         9 

„     13  and  more  weekly  hours  ...  ...  ...  ...  ...  ...  ...       1- 

,,     the  course  on  electrical  installations  ...         ...         ...         ...         ...         6 

Special  aid  Day  Glasses. 

For  the  school  for  Mechanics  (half-year)  60 

(This  fee  includes  admission  to  the  Evening  and  Sunday  courses.) 

„     the  Day-class  in  Electro-technics  (1st  half-year) 100 

„     each  additional  half-year      ...         ...  ...         ...         ...         ...  ...       60 

(This  fee  also  includes  admission  to  the  Evening  and  Sunday  courses.) 
„     the  Day-classes  for  Joiners,  Painters,  and  Modellers  (monthly)   ...         ...         5 

For  the   Special  classes  for  Typography,  the  same  as  for  the  Evening  and 

Sunday  courses. 

The  instructjop  is  free  for  pupils  in  po^r  circumstance',  if  the  "Kuratorium"  so  approve. 

17. 


17.  Second  Artisan  School— The  object  aimed  at  in  this  school  is  to  give  to  apprentices  and 
assistants  of  the  industrial  classes,  preferably,  the  opportunity  of  obtaining,  m  their  _  leisure  time, 
instruction  in  drawing  and  scientific,  technological,  and  industrial-mercantile  instruction,  and  also 
supplementary  practice  in  the  workshop.  All  who  are  above  the  age  subject  to  compulsory  education, 
provided  they  have  reached  at  least  the  limit  of  instructiop  of  the  Communal  school,  are  eligible  for 
admission. 

The  instruction  is  given  in  the  afternoons  and  evenings. 

The  selection  of  subjects  is  at  the  option  of  the  pupil,  excepting  that  for  those  of  a  more  advanced 
nature  a  knowledge  of  the  necessary  rudiments  is  required. 

For  the  summer  semester,  the  following  is  the  programme  of  instruction  :—         


Subjects. 

Hours  per 
AVeek. 

Subjects. 

Hours  per 
Week. 

Preehand  Drawing          

4 

Mathematics — 

Compass  Drawing            

4 

Algebra         

2 

Projection  Drawing 

4 

Plane  Geometry       

2 

Descriptive  Geometry     ... 

4 

Trigonometry            

2 

Professional  Drawing  (according  to  the 

Spatial  Geometry 

2 

profession) 

4 

Mathematical  Practice             

2 

Theory  of  Industrial  Art-forms... 

4 

Physics 

'  4 

Modelling  in  Clay  and  Wax 

4 

Mechanics 

2 

Embossing  in  Metal  and  Iron 

4 

Estimation  and  sketching  of  the  ele- 

Practicalexercisesfor Smiths  in  the  theory 

ments  of  Machines           

2 

of  forms  for  wrought-iron  ornaments 

4 

Electro-technics            

4 

Decorative  designs  and  Designing  from 

Chemistry          

4 

wood  and  marble  imitations 

4 

Arithmetic 

2 

Painting  from  Nature     

4 

Book-keeping 

2 

Singing 

2 

This  section  comprises  also  the  day-classes  for  braziers,  smiths,  and  kindred  arts  and  crafts,  a 
preparatory  class  for  beginners,  and  a  day-class  for  painters. 

The  day-classes  afford  instruction  and  practice  in  the  drawing  and  developing  of  ornamental 
designs  in  bronze,  wrought-iron,  etc.,  for  illuminating  and  other  fittings,  gates,  doors,  and  other  fixtures, 
as  well  as  for  other  branches  of  the  mechanical  arts.  The  classes  meet  daily  from  8  a.m.,  the  subjects 
taught  being — Freehand  drawing,  designing  of  ornaments,  architectural  drawing,  professional  drawing, 
drawing  and  sketching  practice.  Descriptive  geometry,  the  theory  of  ornamental  forms,  designing  in 
bronze  and  wrought-iron  work.  The  Preparatory  class  affords  opportunity  for  youths  entering  business 
and  those  who  have  just  left  school,  as  yet  undecided  as  to  a  profession,  to  acquire  skill  in  drawing  and 
sculpture  so  as  to  be  able  later  on  to  come  to  a  final  decision  with  regard  thereto.  Purther,  for  young 
men  already  engaged  in  the  building  trade,  but  hindered  during  the  winter  months  from  regularly 
carrying  on  their  work,  there  are  special  or  building-trade  schools  provided,  having  for  their  object  a 
gradual  training  in  drawing  and  sculpture.  Instruction  is  given  in  compass,  projection,  freehand, 
ornamental,  water-colour,  and  elementary  professional  draAving,  modelling,  and  theory  of  ornamental 
forms. 

The  curricula  for  the  day  and  preparatory  classes  are  the  following  : — 


Curricula  of  the  Day-classes  for  Braziers,  Smiths,  and  allied  Arts 

and  Grafts. 

Monday. 

Tuesday  and  Friday. 

Thursday. 

Wednesday  and  Sunday. 

Hours,  8-12. 

Hours,  8-12. 

Hours,  8-12. 

Hours,  8-12. 

Professional  Drawing  and 

Professional     Drawing 

Professional     Drawing 

Freehand  and  Ornamen- 

Designing of  ornamen- 

and Designing  of  or- 

and Designing  of  or- 

tal Drawing,  Designing 

tal  forms. 

namental  forms. 

namental  forms. 

of     Ornaments,    and 
Water-colours. 

Hours,  2-5. 

Hours,  2-4. 

Hours,  from  1-30. 

Professional  Drawing  and 

Architectural  Drawing. 

Sketching  practice  in  the 

Hours,  2-5. 

Designing  of  ornamen- 

Museum  and   in    the 

Descriptive     Geometry, 

tal  forms. 

Hours,  5-7. 

open  air. 

Perspective,     Shadow 

Theory    of    ornamental 

construction. 

forms. 

The  Preparatory  Day-class, 


Monday  and  Thursday. 

Tuesday  and  Friday. 

Wednesday  and  Sunday. 

Hours,  8-12. 
Compass  and  Projection  Drawing. 

Hours,  3-6. 
Ornamental  Drawing  (Monday). 
"Water-colour  Drawing  (Thursday). 

Hours,  8-12. 
Elementary  Professional  Drawing. 
Modelling  in  clay  and  wax. 

Hours,  5-7. 
Theory  of  ornamental  forms. 

Hours,  8-12. 
Freehand  and  Ornamental 
Drawing. 

There 
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tl,on.^  Tf  T  """^  ®''^°'^S  •l*'"''«e3  in  conneotion  with  these  classes  for  modelling,  embos«n<^  in  metal  the 

wood  and  marble  imitations,  and  designing  of  coloured  decorations.  "     '  P'^'^'^^'^S  ot 

half-yeS;  ifatatttdter^ollo'wtl'  ''''"^'  ^"'""  '''  ^^""^  *'°^°^°^^'  *'^^^^'^^*'''  '^^^  P^^^^^« 

Tor  8,  or  less  than  8,  ^^•eekly  hours      Marks  (or ^hiUingB). 

„     9  to  12  weekly  hours  "         g 

„  1:1  and  more  „       „ '  _"'_'         '■'         ■■         ]■'         "'     ^g 

„  The  day-class  for  painters,  monthly  [,'.         [][  '"       5 

"  "  for  braziers,  smiths,  and  allied  industries  and  preparatory  class 

for  novices  in  the  industrial  arts  and  crafts  (half-yearly)    ...     30 

„f  fT,     If"  f  ^^^  ?i"i!'  ^nffineerinff  School.-The  Civil  Eagineering  School  is  under  the  joint  admiaistration 
ot  the  htate  and  the  City.     Its  object  is  to  provide  suitable  education  for  builders  and  contractors    etc 
in  theory  of  construction  and  matters  relating  thereto,  and  in  drawing,  designing,  etc.     It  deals  of  course 
only  with  the  lower  grades  of  civil  engineering. 

The  instruction  in  the  institution  is  divided  into  four  graded  half-year  Courses  or  Classes,  as  well 
as  parallel  classes  ;  it  is  given  in  the  summer  and  winter  semester,  20  weeks  in  each,  accordin'^  to  the 
lollowing  plan  : —  ° 


Subjects. 


German     .    ... 
Arithmetic    ... 

Algebra         

Geometry,  Trigonometry    ... 

Mathematical  exercises 

Physics 

Land-surveying  and  levelling 

The  theory  of  building  material     ... 

Statics,  mechanics,  the  theory  of  elasticity 

Ucscriptive  Geometry         

Building  construction 
Architecture... 
Designing  of  buildings 

Theory  of  form         

Freehand  drawing   ... 

Architectural  police.  Law  ... 

Builder's  estimates,  speciGcations,  etc.    ... 

Book-keeping  

Obligatory  hours. 

Modelling  (optional)  

riret-aid  Course  (12  hours  in  the  semester). 


Classes  and  hours  per  Week. 


IV. 


2 
3 

4 
4 


III. 


II. 


Total. 


10 
13 


4 
C 


48 
2 


4 

4 

15 

3 

G 

4 


48 
2 


2 
3 
2 

3 

4 
12 

4 
10 

G 


48 
2 


2 
2 

2 
4 
3 

7 

G 

12 

i 

2 
2 

2 


48 


2 
3 

8 

9 

4 

8 

2 

4 

11 

21 

47 

13 

22 

20 

10 

2 

2 

2 
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The  German  is  professionally  orientated ;  it  deals  with  the  whole  question  of  the  technical  forms 
of  the  language  and  business  correspondence. 

The  Arithmetic  is  also  illustrative  of  the  forms  occurring  in  technical  practice. 

The  Algebra  includes  (Class  IV)  indices  with  positive  exponents,  first  degree  equations  of  two 
unknowns ;  (Class  III)  indices,  roots,  logarithms,  arithmetical  and  geometrical  series,  interest,  etc.,  and 
equations  of  2nd  degree. 

The  geometry,  trigonometry,  and  stereometry  include  plane  geometry,  planimetry,  solution  of 
oblique-angled  triangles,  loci  of  lines  and  surfaces,  volume  and  surfaces  of  prisms,  cylinders,  pyramids, 
cones,  spheres,  etc.     Projective  geometry  and  elementary  perspective  are  also  taken. 

The  theory  of  form  commences  with  architectonic  form-elements,  and  passing  through  the  various 
types  of  architecture,  and  of  facades. 

Physics  in  Class  III  is  divided  into  two  sections,  viz.  (a),  Liquid  substances;  (6),  Gaseous 
Bubstances. 

Liquid  Substances :  Their  compressibility,  uniformity  of  the  transmission  of  pressure,  the  hydraulic 
press,  communicating  vessels,  surface-pressure,  impulse,  definition  of  specific  gravity,  areometer, 
water-whe,els  and  turbines.     Cohesion  and  adhesion  of  liquids,  capillary  tubes. 

Gaseous  Substances  :  Mariotte's  Law.  Weight  of  the  atmosphere.  Atmospheric  pressure,  barometer, 
manometer,  suction-pump, force-pump,  fire-engine,  air-pump,  lever,  air-balloon.  Diffusion  of  gases. 
Heat :  Expansion.  Coefficient  expansion,  thermometer,  expansion  of  water.  Gaseous  bodies. 
The  Mariotto  and  Gay-Lussac  laws.  Variation  of  state,  the  thermal  unit.  Heat  of  fusion  and  of 
evaporation.  Cooling  mixtures.  Ice  engine.  Condensation  of  gases.  Experiments  with 
liquid  carbonic  acid.  Elasticity  of  saturated  steam,  steam-engine.  Specific  heat.  Diffusion  of 
heat  by  conduction  and  radiation.  Eadiation  »nd  absorption  of  Jiest  rays.  Sources  of  heat. 
Jlechanical  equivj-lent  ,of  iieat. 

In 
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In  Class  II,  tlic  details  of  tbo  Physios  arc  as  follows  : — 

Magnetism  and  Eleclricity  :  Elements  of  nugnclisra,  magnetic  Qeid,  liuL^s  oF  iorac,  itiagiietic  aii^ 
■  diamagnetic  bodies.  Elements  of  frictional  eleL-tricity,  attnosplieric  electricity  and  lightning- 
pondiictors.  Galvanic  elements,  action  of  currents  on  a  magnetic  needle.  Galvanometer. 
Ohm's  law.  Legal  units.  Method  of  measuring  currents  of  high  potential  electro-motive  force 
and  resistance.  Amperemeter  and  "^'oltmeter.  laraday's  apparatus.  Ampere's  law,  electro,- 
inagnetism  and  its  applications.  Electric  and  magnetic-induction.  Induction  apparatus, 
telephone,  microphone,  direct  and  alternating  current.  Generators  and  dynamos.  Their 
limitations.  Two  and  three  phase  currents,  transformers,  work  equivalent,  Voltampere. 
Joule's  law.  Incandescent  and  arc  lights,  description  of  various  lamps.  Chemical  action  of 
currents,  Voltmetop.  Galvano-plastics,  polarisation.  Accumulators.  Morse's  telegraphic 
apparatus. 

In  Class  I,  the  course  in  Plu/sics  covers  the  following  range  : — 

Acoustics:  Velocity  of  sound  through  the  air,  transmission  and  e.xtinguishing  of  sound  through 
other  bodies.     Heflection  and  echo. 

Optics:  Ilectilinear  prop.ngation  of  light,  shadow  fo.-mition.  Camera  Lucid.i.  Intensity.  The 
photometer.  Velocity  of  transmission.  Reflection  plane,  concave  and  convex  mirrors.  Place 
of  image.  The  parabolic  mirror.  Ilsfraction,  construction  of  refracted  rays,  the  angles  of  limit 
of  refraction,  total  reflection.  Eefraction  by  plane- parallel  plates  and  by  prisms.  Lenses, 
position  of  the  images  in  the  case  of  concave  and  conve.^  lenses.  Photographic  apparatus. 
Structure  of  the  eye.  Arrangement  of  the  microscope,  astronomical,  terrestrial  and  Galilean 
telescopes.  Dispersion  of  colours  through  prisms,  natural  colour  of  bodies.  Spectrum  of  the 
incandescent  metallic  vapours. 

Other  subjects  are  treated  with  similar  fulness. 

19.  Tho  Manijipal  LuUstrial  Hall  —The  Industrial  Hall  aims  at  furnishing  an  education  specially 
adapted  to  the  needs  of  young  mechanics  and  others  belonging  to  the  allied  callings,  viz  ,  practical  and 
electro-mechanicians,  artistic  .nnd  practical  ]o'.;ksmiths,  etc.  It  aims  at  providing,  in  fact,  the  necessary 
artistic  and  scientiKc  knowledge  and  training  which  must  supplement  the.  workshop  practice  if  excellence 
is  to  be  attained. 

The  Sunday  and  evening  classes  are  designed  to  enable  apprentices  and  assistants  who  are  already 
in  employment  to  acquire  skill  in  professional  drawing  and  designing.  Instruction  is  also  given,  as 
circumstances  dictate,  in  mathematics,  mechanics,  and  engineering,  and  in  special  modelling  for  ornamental 
locksmithing. 

In  the  day-classes  of  the  mechanical  construction,  school  assistants  willing  to  devote  the  whole 
year  exclusively  to  theoretical  instruction,  may  acquire  the  necessary  knowledge  for  an  engineering  foremau, 
builder,  etc. 

The  Sunday  and  evening  classes  arc  arranged  in  eleven  analogous  divisions  in  various  parts  of  the 
city. 

For  each  division  programmes  of  lessons  from  the  beginning  of  the  half  year  arc  drafted. 

This  institution  is  governed  by  the  "  Industrial-Deputation," 

The  Director  must  he  a  thoroiirjlilt/  qualipeJ,  Eiirjineer.  lie  inspects  the  drawing  rooms  and  the 
classes  of  instruction,  examines  the  methods  of  teaching,  recommends  the  equipment,  and  in  general  makes 
such  provision  that  the  Industrial  Hall  may  satisfactorily  meet  the  educational  requirements  of  students. 

Por  the  regulation  of  the  Institution  in  reg.ird  to  external  matter.-^,  such  as  the  admission  of 
students  and  the  taking  of  inscription  fees,  the  Rector  of  the  Communal  School  is  responsible,  subject 
to  the  direction  of  the  Division. 

The  students  who  are  beyond  the  age  of  compulsory  education,  who  no  longer  attend  a  school 
properly  so-called,  and  who  submit  to  the  regulations  of  tho  Institution,  are  admitted  to  its  Sunday  and 
evening  classes. 

The  inscription  fees  for  the  half-year  are -for  four  courses  of  1  hour  each,  4  marks  (48.).;  for 
more  than  4  hours,  6  marks  (6s.).  The  School-Deputation  may  remit  the  fees  in  the  case  of  podr 
students. 

Respecting  the  range  and  aims  of  the  individual  branches  of  instruction  for  the  Sunday  and 
evening  classes,  the  following  items  of  information  may  afford  a  suflUcient  general  idea. 

Prelimimarii  Cmrse  in  Brawinij  (twenty-four  courses  of  1  hours  per  week  each).— 
-Preparatory  practice,  which  must  precede  professional  drawing,  with  a  view  to  improving  the  education 
and  accelerating  the  progress  of  the  student.  Exercises  in  the  projection  of  simple  objects  with  a  view 
to  developing  spatial  intuition.  Construction  of  intersecting  surfaces,  and  developments.  The  special 
calling  of  the  student  is  taken  into  consideration  in  this  course.  The  courses  are  arranged  for  working 
•engineers,  mechanics,  and  locksmiths,  etc.,  and  such  separate  courses  in  elementary  drawing  are  all 
specially  developed. 

Professional  Drawing  for  Engineers,  (thirty-three  courses  of  4  hours  per  week  each).  Drawing  of 
various  parts  of  machines  from  models  to  scale.  Preehand  sketching  from  models,  and  construction  of 
workshop  designs  from  scaled  drawings.  Drawings  from  models,  wUh  variations.  Pupils  who  possess 
the  requisite  skill  in  the, foregoing,  and  who  have  completed  the  instruction  in  mechanics,  are  exercised  iu 
designing  and  drawing  parts  of  machines.     Execution  of  drawing  in  various  stvles.     Design  of  ma,chine3. 

Profsssiunal  Drawing  for  Mechanics  (twenty  courses  of  1  hours  per  week  each).— Drawing  of  parts 
of  instruments  from  models.  Production  of  instructive  workshop  drawin<'s  of  simple  and  then  complex 
apparatus.  Drawing  apparatus,  with  variations.  Exercises  in  sketchni"-  and  in  the  independent 
desigri  of  typical  parts  of  instruments.  The  design  of  implements  and  of  apparatus,  etc.,  belonging  to 
scientihc  and  in?chaDical  departments,  i^a  well  as  of  auxiliary  apparatus,  employed  in  mechanical 
technique.  j       ii  i         i     j 

Pr-'fessional 
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Professional   I)i\iwiiig  for    Locksmiths,     (ninetocn   courses    ol:  4   hours   per   week    oacli,)— The 
courses  arc  as  follows  ; — 

For  ordiimri/  and  artistic  LncJcsmiths.—'DTawing  oF  details  of  simple  racc-hanimns  and  lo>'ks  of  various 
construction,  from  models.  Construction  of  these  objects  i'rom  proscribed  measurements. 
Preparation  of  measured  drawings.  Execution  of  workshop  drauiuf^s  from  given  designs  for 
iron  doors,  windows,  sales,  wardrobes,  etc.     Independent  designs  and  sketches. 

For  artistic  S'nitks  (artistic  ?oc4-snu'i/i«).— Drawing  of  rosettes,  leaves,  te)idrils,  and  construction  of 
parts  of  lattice,  etc.,  from  models.  Design  of  leaf  models.  Execution  of  workshop  drawings 
from  given  designs  in  various  kinds  of  styles.  Separate  designs  and  sketches  of  small  and 
large  appropriate  objects. 

For  Working  Locksmiths. — Drawing  iron  connections  and  constructive  details  from  models,  Scale 
diawings.  "Workshop  drawings  from  given  sketch  designs,  and  calculations  of  strength  of 
materials,  etc.  Designs  and  estimates,  restricted  to  the  easier  examples  of  locksmith's  con- 
struction.    (One  semester  is  devoted  to  instruction  in  the  art  of  smithing  ) 

Special  Modelling  for  Artistic  Locksmiths  (four  courses  of  4  hours  per  week). — Modelling 
of  ^uch  plastic  details  as  occur  in  practice,  and  which  are  hardly  appropriate  or  are  unsuitable  to  be 
developed  from  drawings.  Construction  of  models  in  "plastiliua"  or  clay  from  iron  models  from 
drawings  and  sketches  to  natural  scale. 

Mathematics,  Mechanics,  and  Enc/ineering  (eighteen  courses,  2  hours  per  week  each). — Elements 
of  the  theory  of  motion  and  equilibrium.  Simple  machines.  Theory  of  elasticity  and  applications. 
Spur-wheels  and  mechanism  generally.  Practical  ex;imples  of  engineering  computations.  The  most 
important  examples  of  service  to  mechanicians  and  locksmith,  and  those  engaged  in  the  actual  construc- 
tion of  machinery,  are  explained  by  technical  problems  in  elementary  mathematics.  This  illustrates  how 
mathematics  enter  into  practical  work,  and  gives  some  facility  in  understanding  its  use. 

In  each  division  the  tubjeets  are  distributed  as  follows : — 

Division  J— Professional  drawing  for  mechanics.  Practical  exercises  for  electro-mechanics.; 
Professional  draHihg  for  working  engineer.-f.  Professional  drawing  for  locksunttis.  This 
instruction  occupies  3f  hours  on  Sunday,  and  4  hours  during  the  evenings  of  the  week. 

Dividon  II. — Professional  drawing  for  locksmiths,  engineers,  and  mechanics,  4  hours  on  Sunday 
morning.  Professional  drawing  for  locksmiths  and  the  art  of  smithing,  S  hours  during  the 
week,  in  the  evenings. 

Preparatory  grade  for  professional  drawing — Sunday,  4  hours  ;  week  evenings,  8  hours 
per  week. 

Mechanics — 2  evening  hours  a  week. 

Applied  Mechanics — 2  hours  a  week  (evening.) 

Division  III. — Professional  drawing  for  engineers. 
„  ,,  locksmiths. 

,,  ,,  mechanics. 

Sunday  morning,  4  hours  ;  week  evenings,  4  hours. 

Preparatory  grade  for  professional  drawing:  Sunday  morning,  4  hours. 
Mechanics — 2  hours  a  week,  evenings. 

Division  IF. — ProFessional  drawing  for  engineers,  mechanics,  and  locksmiths  ;  Sundays,  3|-  hours, 
morning. 

Projection  drawing,  8  hours  a  week,  evenings;  and  3J  hours,  Sunday  morning. 
Mechanics. — 2  hours  a  week,  evenings. 

Division  V: — Professional  drawing  for  mechanics,  engineers,  and  locksmiths- -3$  hour.^,  Sunday 
m'orning.  Professional  drawing  for  mechanics,  engineers,  and  projection — drawing,  4  hours 
a  week,  evenings.  Mechanics — 2  hours  a  week,  evenings.  Mathematics — 4  hours  a  week, 
evenings. 

Winter  half-year. — Professional  drawing  for  mechanics,  engineers,  and  locksmiths. 

Projection  drawing— Sunday,  from  9  to  12f  o'clock,  morning. 

Professional  drawing  for  mechanics,  for  engineers.     Projection  drawing  -  4  hours  a  week, 

evenings. 

Theoretical  mechanics — 2  hours  a  week,  evenings. 

Mathematics — 2  hours  a  week,  evenings. 

Division  VI: — 

(1.)  Professional  drawing  for  locksmiths— three  courses  of  4  hours  per  week  each. 

(2.)  Professional  drawing  for  engineers — five  courses,  one  of  3  hours  and  four  of  4  hours  per 

week. 
(3.)  Professional  drawing  for  mechanics— three  courses  of  4  hours  per  week  each. 
(4.)  Modelling  for  forging,  etc.,  and  for  locksmiths,  engravers,  etc.— i  hours  per  week,  evening. 
(5.)  Projection  drawing — three  courses  of  4  hours  per  week  each. 
(8.)  Algebra — 2  hours  per  week. 
(7.)  Theoretical  mechanics— two  courses  of  4  hours  per  week  each. 

Division  VII: —  .    . 

Professional  drawing  for  locksmiths,  engineers,  mechanics,  and  for  artistic  locksmithmg— nine 

courses  of  4  hours  per  week. 
Professional  drawing  for  adults — 4  hours  per  week. 
'J'heoretical  mechanics — 2  hours  per  week. 

Preparatory  grade  for  professional  drawing — three  courses  of  4  hours  per  week  each. 
Modelling— 4  hours  per  week. 

Division  VIII: — 
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Division  VIII: — • 

Professional  drawing  for  locksmiths— two  courses  of  4  hours  per  week  each. 
Professional  drawing  for  engineers— two  courses  of  4  hours  per  week  each. 
Professional  drawing  for  mechanics— two  courses  of  4  hours  per  week  each. 
Mechanics — two  courses  of  2  hours  per  week  each. 
Projection  drawing — four  courses  of  2  hours  per  week  each. 
Modelling — two  courses  of  4  hours  per  week  each. 
Estimates— one  course  of  2  hours  per  week. 

Division  IX: — 

Professional  drawing  for  locksmiths— two  courses  of  4  hours  per  week  each. 
Professional  drawing  for  engineers— two  courses  of  4  hours  per  week  each. 
Professional  drawing  for  mechanics — two  courses  of  4  hours  per  week  each. 
Theoretical  mechanics — one  course  of  2  hours  per  week. 

Division  X: — 

Professional  drawing  for  engineers,  mechanics,  locksmiths,  in  the  preparatory  course. 
Theoretical  mechanics— two  courses  of  4  hours  per  week  each. 

Division  XI : — 

Professional  drawing  for  mechanics  and  the  smithing  art— three  courses  of  4  hours  per  week 
each. 

20.  The  School  for  Engineers  in  connection  with  the  Industrial  Hall. — The  object  of  the  School 
for  Engineers  is  to  supplement  the  theoretical  education  of  young  engineers  and  others  of  like  callings, 
after  a  completion  of  their  apprenticeship,  so  that  they  might  qualify  as  foremen,  or  technically  proficient 
workmen,  above  the  grade  of  ordinary  workmen.  It  provides  also  a  foundation  for  more  advanced 
technical  studies.  A  suitable  preparation  for  the  school  guarantees  to  assistants  a  longer  attendance  at 
the  evening  and  Sunday  courses  of  the  Industrial  Hall  or  similar  institutions.  The  greatest  possible 
care  is  taken  in  the  selection  of  teachers.  In  the  visits  of  scholars  to  the  factories,  and  in  respect  of  the 
expressed  wishes  of  the  factory  managers  in  regard  thereto,  every  endeavour  is  made  to  work  cordially 
and  to  develope  a  broad  recognition  of  the  ultimate  value  of  the  liberal  regime  by  which  technical 
education  can  be  advanced.  Proprietors  and  managers  of  factories  in  Berlin  aim  at  assisting  national 
technical  education  in  every  possible  way,  from  patriotic  motives. 

Duration  of  the  Instruction. — The  course  continues  for  one  year  and  begins  each  year  in  October. 
The  actual  school-time,  exclusive  of  holiday?,  is  forty  weeks.  In  the  winter  the  hours  of  instruction  are 
irom  8  to  2  o'clock ;  in  the  summer,  from  7  to  1. 

Entrance  Conditions. — To  be  admitted  to  the  day-classes,  students  must : 

(1)  Q-ive  satisfactory  evidence  that  they  have  served  a  three-years'  apprenticeship  as  engineers, 
mechanics,  or  locksmiths. 

(2)  Have  a  good  folk-school  education,  so  that  they  are  enabled  to  intelligently  express  themselves 
in  writing,  and  without  glaring  grammatical  errors. 

(3)  Possess  some  skill  in  drawing,  and  be  able  to  solve  equations  (first  degree  with  one  unknown). 

School  Fees. — The  school  fees  for  the  half-year  are  50  marks  (£2  lOs.)  payable  in  advance.  The 
students  are  thereupon  admitted  to  the  evening  and  Sunday  courses  in  each  division  of  the  Industrial 
Hall. 

Certificates. — Each  pupil,  at  the  termination  of  the  yearly  course,  receives  a  certificate  defining 
his  ability  or  the  standard  reached  in  each  subject. 

The  curriculum  is  as  hereunder : — 


Subjects. 

Hours  per  Week. 

1  Sem. 

1  Sem. 

Mathematics  and  mathematical  exercises           

Physics 
Chemistry  ... 

Technical  mechanics          

The  elements  of  mechanical  coristructiona  and  theory  of  machines 
The  theory  of  materials  and  of  workshop  practice 

Electro-technics 

General  and  mechanical  drawing            

G 

4 

"4 
4 
2 
2 

14 

4 
2 
2 
4 
G 
2 
2 
11 

36 

36 

The  following  is  a  detailed  account  of  the  subjects  of  the  curriculum  :— 

(1)  Mathematics  and  Mathematical  -Earemses.— Eecapitulation  and  practice  in  the  ordinary  forms  of 
industrial  calculation.  Geometry,  as  far  as  the  theory  of  proportion  of  lines,  circles,  etc. 
Stereometry,  as  far  as  the  calculation  of  surfaces  and  volumes.  Algebra,  to  the  equations  of 
tlie  second  degree  with  one  unknown.  Trigonometry,  to  the  solution  of  right-angled  triangles. 
Practice  m  the  usage  of  various  technical  tables,  and  in  calculation  with  logarithms. 

(2)  Physics.— In  Physics,  emphasis  is  laid  on  the  exact  observation  of  phsEnomena,  on  the  elements 
of  (i)  mechanical  theory  of  heat;  (ii)  magnetism  (lines  of  force,  etc.);  (iii)  the  theory  of 
electricity  with  electrical  measurements  ;  (iv)  and  finally  the  use  of  the  optical  instruments, 
theodolite       photometer,  angular  reflector,   telescope,   microscope,   levelling  instrument  and 

(3.) 
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,(3)   Chemistr)/.— The  elements  of  inorganic  cheaiistry,  \Yitli  tliolr  applications    to  the  tcclinics  oE 
machinery. 

(4)  Technical  Mechanics.— The  Theory  of  i:?asfioitj/.—Tcns[\e,  compressive,  and  shearin'^  strength 
will  be  treated  as  empirically  known  facts,  and  the  methods  for  the  determination  of  the 
co-emcients  of  elasticity  will  be  illustrated.  In  the  examination  of  the  bending  moments  and 
transverse  strength  of  materials,  a  case  where  the  cross  section  is  a  simple  form  will  be  taken, 
so  as  to  bring  into  relief  the  following,  viz.,  the  neutral  axis,  the  axis  of  maximum  stress,  the 
moment  of  inertia,  etc.  These  are  all  explained  and  illustrated  by  means  of  models  and 
■u^^^'^?"^'  ^^^'  ^^  ^  similar  manner,  the  resistance  to  torsion  will  be  examined.  An  outline  of 
the  theory  of  compression  is  given,  and  the  manner  in  which  actual  experiments  can  be 
explained  is  elucidated. 

kitatics. — Composition  and  analysis  of  forces  and  combined  forces,  levers,  the  weighing 
balance,  centre  of  gravity,  Guldinus' 'theorem,  the  elements  of  graphical  statics,  determiiration 
of  stresses  in  simple  constructions. 

Xtynamics. — Linear  motion,  velocity,  acceleration,  accelerating  forces,  dynamometer, 
conception  of  mass,  mechanical  work,  vis  vim,  potential  energy,  combination  of  rectilinear 
motions,  curvilinear  motion,  centrifugal  force,  the  laws  of  friction  and  of  resistance  to  motion, 
sliding  friction,  friction  of  body  in  motion,  rolling  friction,  simple  machines. 
(5o)  Mements  of  Machines. — Eivets  and  rivet  joints,  bolts  and  bolted  structures,  screws  and  screw 
connections,  spur-wheels,  friction  wheels,  belts,  modes  of  transferring  motion,  cylinder  asles, 
winches,  eccentrics,  couplings,  pulleys,  etc.,  piston  and  piston  rod,  the  organs  of  a  steam-engine, 
governors,  pipes,  their  connection,  and  packing,  valves  and  cocks,  etc.,  etc. 

The  chief  aim  of  the  instruction  is  to  give  precision  to  the  knowledge  acquired  as  to  the 
characteristic  elements  of  machines,  by  special  study  and  by  exercises  in  mechanical  drawing ; 
to  extendthis  knowledge  by  instruction  in  the  mode  of  ascertaining  the  dimensions  for  practical 
construction,  and  by  considering  questions  as  to  strength  of  parts  subject  to  wear  and  tear 
and  as  to  the  liniit  of  deformation  under  stress  under  various  circumstances. 
(56)  Engineer i7ig. — The  most  important  machine  tools,  turning-lathes  and  their  parts,  gearing, 
drilling  machine,  milling  machines,  planing  machines,  machine  tools  for  special  purposes. 

General  theory  of  motors,  fly-wheels,  governors,  steam  engines,  the  state  and  distribution 
of  steam  with  various  forms  of  valves  and  various  circumstances  as  to  cut  off'  and  expansion, 
indicator  diagram,  and  the  brake  dynamometer,  discussion  of  the  defects  exhibited  in  the 
diagram,  condensation,  various  forms  of  valve,  compound  engines,  investigation  of  the  steam 
engine,  boiling  and  heating  apparatus,  fuel  and  its  combustion,  the  most  important  fuels  and 
their  heat  values,  transmission  of  heat,  chimneys,  the  most  important  boilers,  flues,  attention  to 
boilers,  laws  relating  to  boilers.  Hydraulic  motors,  water-wheels,  turbines,  various  forms  of 
pumps,  relation  between  plunger  and  motion  of  water,  influence  of  a  long  suction-pipe,  valves, 
etc.,  sail-pumps,  centrifugal  pumps,  lifting  apparatus,  pulleys,  screw.jacks,  winches,  etc. ; 
general,  concerning  hydraulic  apparatus  for  raising  loads. 
(G)  Theory  of  Materials  and  of  Workshop  Tools. — The  nature  of  technically  important  metals,  alloys, 
and  other  similar  materials,  especially  various  kinds  of  iron  and  steel.  Their  carbon  contents 
and  the  various  changes  which  they  undergo  in  hardening,  heating,  tempering,  cooling,  etc. 
Generalities  concerning  the  composition  of  inflammable  substances,  the  atmosphere,  etc.,  having 
regard  to  the  process  of  combustion  and  the  consequent  generation  of  heat.  Water  and  its 
natural  impurities.  Soft  and  h.ard  alloys  of  various  metals.  Moulding  and  foundry-work. 
Explanation  of  the  most  important  mechanical  operations,  and  the  tools  necessary  for  them — for 
:  example,  drilling,  milling,  planing,  turning,  etc.,  and  the  steel  of  machine  tools.     Cutting  angles 

of  steel  tools,  their  nature  and  use,  liavlng  regard  to  the  best  quality  of  work  consistent  with  the 
smallest  expenditure  of  time  and  force.  Various  forms  of  slotting,  planing,  milling,  and 
similar  machines.     Accurate  screw-cutting  and  manufacture  of  leading  screw. 

(7)  Electro-technics. — Galvanic  elements  and  accumulators,  their  action,  etc.  Internal  and  external 
work.  Dynamo  machines,  the  principal  construction  for  continuous  and  alternating  currents. 
Electrical  units,  their  legal  determination  and  method  of  measurement.  Electro-motors  and 
transmission  of  energy.  Transformers.  Electric  lighting.  Incandescent  lamps  and  arc  lamps. 
Wires,  cables,  etc.,  and  their  insulation. 

(8)  Ordinary  and  Mechanical  Drawing. — The  instruction  covers  the  following  ground,  viz.:  Theory  of 
projections,  drawing  of  parts  of  machines  from  models  and  detailed  measurements,  freehand 
sketches  from  models  and  preparation  of  instructive  workshop  designs  from  such  dimensioned 
sketches,  drawing  from  models,  with  variations,  etc. 

21.  The  Berlin  School  for  Joiners. — The  object  of  the  "Berlin  Joiner.^'  School"  is  to  provide 
suitable  instruction  in  drawing  and  designing,  in  modelling  and  wood-carving,  in  dovetailing,  framing, 
etc.,  on  the  use  of  tools,  in  style,  and  also  instruction  concerning  the  chemical  treatment  of  wood  used 
in  joinery. 

The  instruction  is  given  during  the  evening  of  ordinary  week-days,  and  the  morning  and  afternoon 
pi  both  Sunday  and  Wednesday. 

Divisions. — The  school  has  a  principal  division  and  a  number  of  subdivisions.     In  the  principal 
division,  instruction  in  every  subject  is  given.     The  subdivisions  include  courses  for  professional  drawing, 
the  theory  of  joints,  dovetailing,  etc.,  and  other  subjects,  as  circumstances  require. 
The  school  fees  per  half-year  are : — 

For  one  course  in  professional  drawing       ...  ...         ...         ...     4  marks  (Is.') 

For  each  following  course     ...         ...         ...         ...         ...  ...     2      ,,       (2s.) 

Por  instruction  in  the  other  courses,  inclusive  of  wood-carving   ...     2      „       (2s.) 

The  "Kuratorium"  exempts  poor  students  from  the  payment  of  school  fees,  but  the  number  of 
non-paying  students  is  limited  to  one-tenth  of  the  paying  students. 

Maintenance. — The  school  is  maintained  by  the  contributions  of  the  Municipality,  the  Joiners' 
Guild,  the  Turners'  Guild,  £|,nd  school  fees. 

3 — G  Administration'. 
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Administration. — The  school  ia  under  the  control  of  the  Industrial  "Deputation,"  and  is  adminis- 
tered by  a  "Kuratorium,"  the  members  ot  which  are  elected  by  that  body.  A  Commiesioner  of  the 
"Deputation"  presides  ;  and  the  Director  of  the  school  is  a  member  of  the  "  Kuratorium,"  ej;  officio. 

Direction. — The  technic  il  direction  of  the  school  is  entrusted  to  a  Director.  It  is  his  duty  to  visit 
the  drawing-rooms  and  the  classes,  examine  the  methodij  of  instruction,  and  to  take  care  generally  that 
the  instruction  responds  to  the  educational  needs  of  the  scholars.     He  is  the  head  nf  the  teaching  staff. 

The  supervision  of  the  external  arrangements,  the  admission  of  students,  and  the  taking  of  Bchool 
fees,  are  functions  performed  by  an  officer  of  the  school,  known  as  the  " Reletor." 

All  instructions  regarding;  the  utilisation  of  the  schoolrooms,  and  also  all  orders  issuing  from  the 
Eector,  must  be  sanctioned  by  the  "  School  Deputation." 

Teachers. — The  teachers  are  appointed  by  the  Industrial  Deputation,  on  the  recommendation  of 
the  "  Kuratorium."  They  are  paid  on  an  average  3  marks  (8s.)  an  hour,  but  senior  teachers  maybe 
granted  an  honorarium  of  4  marks  (4s.),  and  the  teacher  of  chemistry  5  marks  (5s.). 

The  School  Bequlations  and  Gertificafes.— The  regulations  of  the  school  are  printed  and  communicated 
to  the  pupils  for"  their  guidance,  expulsion  being  the  penalty  for  serious  offence  against  them. 

A  certificate  of  attendance,  etc.,  is  issued  to  each  pupil  at  the  termination  of  the  semester. 

Programme  of  Sl'odi/. 

Part  I. — Pirst  Half-year  :  Freehand  drawing. 

Second  Half -year:  Projection  drawing. 

Third  and  Fourth  Half-years  :  Theory  of  joinery,  framing,  etc.,  and  theory  of  form. 
Fifth  and  Sixth  Half-years  .-  Professi')nal  drawing. 
Part  II. — Drawing  from  phistic  ornaments. 

Perspective  and  shadow  construction. 
Chemistry. 

Modelling  and  wood-carving. 
The  courses  for  drawing  from  Plaster-of-Paris  casts,  Perspective  and  Shadow   Construction,  and 
Chemistry  are  half-yearly  ;  there  is  no  specified  time  for  the  course  ia  modelling  and  wood-carving. 
The  Chief  Division  comprises  twenty  courses,  which  are  as  follows  : — 

Freehand  drawing — two  courses  of  3|  hours  and  4  hours  per  week  respectively. 

Projection  drawing — two  courses  of  S}  hours  per  week  each. 

Drawing  from  Piaster-of-Paris  casts — one  course  of  4  hours  per  vveek. 

Theory  of  joinery,  etc. — three  courses  of  3  hours  per  week  each. 

Professional  drawing,  preparatory  classes — two  courses  of  2  hours  and  one  of  3  hours  per  week. 

Professional  drawing — six  courses,  five  of  t  hours  and  one  of  2  hours  per  week. 

Technology  and  knowledge  of  merchandise — one  course  of  8  hours  per  week. 

Chemistry,  Wood-staining  and  Polishing — one  course  of  I'l  hour  per  week. 

INIodelling  and  Wood-carving — one  course  of  4  hours  per  week. 

There  are  eight  subdivisions,  the  locality  of  instruction  being  situated  in  various  parts  of  the  city. 
The  subjects  and  hours  of  instruction  are  similar  to  those  in  the  Principal  Division. 

22.  The  Special  or  Trade  Schools. — There  are  in  Berlin  quite  a  number  of  what  may  be  caller! 
special  schools  for  trade  teaching.  These  are  scattered  over  the  city,  not  aggregated  in  one  large  building. 
The  following  sections  will  give  some  information  in  regirJ  to  them. 

23.  The  Special  School  for  klaxons  and  Carpenters. — The  object  of  the  school  for  masons  and 
carpenters  is  to  supplement  tlie  practical  training  of  apprentices  and  journeymen  by  such  theoretical 
instruction  and  practice,  and  by  such  manna!  exercises  as  are  necessary  for  developing  efficiency  in  their 
callings,  and  which  cannot  be  had  under  the  limitations  of  the  site  of  actual  building-operations  or  in  the 
workshop. 

There  is  a  preparatory  drawing-class  for  masons  and  carpenters  combined,  and  three  graded  pro- 
fessional drawing-classes  for  each,  a  class  for  instruction  as  to  practical  working  conditions,  and  also  a 
class  for  trade  arithmetic  Avith  one  or  several  parallel  courses.  Each  class  is  assigned  a  special  task 
{pensum)  which,  for  the  preparatory  drawing-classes,  the  lowsr  and  inter.mediate  professional  drawing- 
classes,  and  the  workroom  science,  is  fixed  for  the  half-year,  and  for  the  upper  special  classes,  and  the 
trade  arithmetic  classes,  for  each  two  half-years'  study. 

The  classes  are  divided  into  summer  and  winter  semesters,  cath  of  twenty  weeks'  duration. 

The  school-fees  are  paid  in  advance.  For  attendance  at  the  preparatory  classes,  the  special 
classes,  and  for  practical  instruction  and  instruction  in  trade  arithmetic,  the'fees  are  five  marks  (5s.)  per 
half-year. 

For  pupils  who  attend  the  Sunday  drawing-classes,  the  practical  instruction  and  instruction  in 
trade  arithmetic,  is  free. 

Exemption  from  school-fees  is  recommended  in  the  case  of  needy  students. 

Masons  and  carpenters,  who  are  not  regular  pupils  of  the  school,  but  who  have  been  for  one  year 
employed  at  their  trade,  may  avail  themselves  of  the  instruction  designed  to  make  good  the  special.dei'ects 
of  the  ordinary  apprenticeship  instruction.  No  abatement,  however,  is  made  with  regard  to  fees  ih 
such  cases. 

Certificates  and  Promotions.— A.t  the  termination  of  each  half-year,  certificates  are  granted  to  the 
students,  stating  their  abdity,  qualifications,  application,  and  conduct,  and  stating  also  whether  they  are 
eligible  for  promotion. 

First-Aid  OoMMc— Instruction  in  first-aid  is  given,  so  that  if  accidents  oecur  on  the  building  sites  or 
in  the  workshop,  first-aid  may  be  rendered  pending  the  arrival  of  the  doctor.  The  instruction  ia  free  and 
18  given  by  a  certificated  doctor,  and  involves  about  fourteen  oue-hour  lectures  and  demonstrations  in  all. 

Administration  and  Teaching  Staff.— Th^  school  is  under  municipal  control,  but  the  Guild  of 
Master  Builders,  Masons,  and  Carpenters  of  Berlin,  contribute  annually  toward  its  support 

The  "Kuratorium"  elects  the  Director  of  the  school,  icho  performs  the  functions  of  his  ofjice 
gratuitously.'- 

_  The  teachers,  as  a  whole   arc  practically  trained  .Tud   are   master   mechanics,  or  men   of  thoroni;1i 
technical  training,  who  are  familiar  with  all  the  details  of  masonary  and  carpentry.  The 

'Attention  is  directed  t;o  tlio  public  spirit  here  dispkved.  ~  ' 
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The  Projramme  of  Instruction. 
I.  Stmdai/  School. 

Compass  nnd  Py.r!i.m  Drnw/nj ;  Preparalor,,  das.'  for  Mc,so:,s  ami  Carpenters  combined.— 
Ihe  dui-atiori  ot  insfruutioii  im  ouu  lialf-year  (twenty  Sundiiya). 

^ .  ,  (1)  The  construction  of  various  angles  of  commonly  occurring  magnitudes,  construction  of  regular 
triangles  and  polygons,  and  various  curves  (semi-circle,  segment  of  an  arch,  pointed  arch,  basket  arch 
ellipse  and  other  arches),  including  the  determiuation  of  the  direction  of  the  straight  line  normal  or 
tangent  to  any  point  in  a  curve. 

(2)  Determination  of  centre  of  gravity  of  plane  figures  (triangles,  square,  regular,  and  irregular 
polygons).     Determination  of  the  centre-point  of  any  segment  of  given  spans  and  height. 

00  Explanation  of  timple  bodies  by  means  of  models,  drawing  of  such  bodies  in  plan  and  side 
and  end  elevations,  so  that  these  ideas  can  bo  thoroughly  grasped  ;  cubes,  quadrilaterals  and  pentagonal 
right  and  oblique  prisms,  right  pyramid,  right  cylinder  and  sphere. 

(4)  Determination  of  oblique  sections  through  certain  of  these  bodies  having  regard  to  the  sub- 
sequent execution  of  drawings  of  bevels,  rabbeted  and  chamfered  forms,  diagonal  sections,  and  other  forms 
commonly  found  in  architectural  constructions. 

(5)  Vertical  and  horizontal  sections  tlirongh  hollow  bodies,  and  their  representation  in  plan,  side 
and  end  elevation.  The  object  of  these  is  to  give  a  geometric  basis  for  sections  through  openings  in  wall, 
etc. 

(6)_  Drawmg  of  siniple  sections  such  as  are  met  with  in  roofs  and  arches  in  ground  plan,  side  and 
end  elevation.    Construction  of  vertical  and  dingonal  sections  in  positions  commonly  occurring  in  practice. 

(7)  Explanation  of  metrical  scales.  What  is  understood  by  natural  magnitude?  In  what  propor- 
tion to  the  natural  magnitude  and  in  what  scale  the  various  architectural  drawings  are  usually  prepared. 

(S)   How  the  scale  of  a  drawing  can  be  obtained. 

Professional  Drawing  for  Masons. 

Lower  class:    The  instruction  is  given  during  a  half-year  (twenty  Sundays).    E.xplanation  of  rules 
for  bonding  wallas,  illustrated  on  the  drawing-board  by  means  of  models  of  stones. 
There  will  be  opportunity  for  practice  in  — 

(I)  The  building  of  vv.ills  of  various  thicknesses  with  various  bondings. 

('-')  The  arrangement  of  door  and  window  spaces,  etc. ;    double  walls  with  insulated  spaces,  etc. 
(:^)   The  construction  of  various  arches  with  frames  in  plan,  elevation,  etc. 

(^).  (•'').  »"<!  (<J)  Various  details  of  ditficulty  connected  with  window  openings,  balconies,  cellars,  and 
openings  thereto,  steps  on  staircases,  etc. 

Intermediate  class  :  Duration  of  instruction,  one  half-year  (twenty  Sundays).  The  development  of 
various  forms  of  technical  diGSculty,  arches,  etc. 

Upper  class:  Duration  of  instruction,  two  half-years  (forty  Sundays).  In  the  first  half-year  there 
is  a  recapitulation  of  the  more  diiEcult  elements  of  the  work  already  done,  then  more  difficult  work  in 
arches  and  groined  vaulting,  etc.  In  the  second  half-year  the  above  work  is  still  more  developed.  The 
C-onstruction  of  the  ordinary  staircases  of  large  Berlin  dwelling-houses,  in  brick,  stone,  etc.,  according  t6 
the  building  regulations,  and  similar  work  of  an  advanced  character. 

Special  Drawing  fur   Carpenters. 
Lower  class:     Duration  of  instruction,  one  half-year  (twenty  Sundays). 

(1)  Explanation  of  timber  work,  taking  the  measurements  of  the  buildings  and  making  the  flooring. 

(2)  Panelled  partitions  and  the  joints  occurring  therein. 

(3)  Flooring  and  alterations. 

(4)  Propping  of  flooring  by  horizontal  joists,  etc. 

(5)  Strengthening  rafters  and  beams,  etc. 

(0)  Double  fastening  for  beams,  wall-plates  etc. 

Intermediate  class :  Duration  of  instruction,  one  half-year  (twenty  Sundays).  This  is  concerned 
mainly  with  roof  construction. 

Upper  Class. — The  first  half-year  is  devoted  to  the  more  elaborate  consideration  of  roof- 
construction,  and  to  the  cornices  usually  to  be  found  in  Berlin.  In  the  second  half-year  the  construction 
of  wooden  staircases  are  considered,  including  spiral  staircases,  balustrades  for  same,  etc. 

//.  Evening  School. 

Practical  Forms  of  Work  on  Site  for  Masons. — Duration  of  instruction,  two  half-years,  with  4 
and  2  hours  per  week  respectively  ;  boring,  disposition  of  the  boresi  ;  marking  out  of  the  site  for 
building ;  laying  the  foundation ;  scribing  out  the  various  forms  of  work  ;  door,  window,  and  plinth 
arches  ;  the  various  matters  involving  attention  in  actual  building  ;  the  use  of  special  stones  ;  their  place 
in  brickwork;  the  massive  staircase;  stono  steps,  otc;  treatment  of  a  faoade  ;  building  regulations 
demanding  attention. 

Practical  Forms  of  Work  on  Site  for  Carpenters. — The  course  is  designed  to  give  the  pupils  i. 
practical  and  thorough  grasp  of  the  work  they  would  have  to  understand  in  building  large  houses,  etc. 

Professional  Drawing  for  Masons  and  Carpenters  combined. — Duration  of  instruction,  two  half- 
years,  with  2  hours  per  week. 

First  Half-year. — Eecapitulation  and  arithmetical  exercises  in  vulgar  and  decimal  fractions. 

Linear  measurement,  surfaces,  volumes,  and  weights  of  bodies. 

Calculation  of  the  perimeters  and  areas  of  rectangles,  parallelograms,  trapeziums,  triangles,  circles 
and  pr.ictical  application  of  same  to  floors,  walls,  roofs,  etc.,  etc. 

Calculation 


*  Trial  holes,  etc. 


Calculation  of  quantities  of  materials  for  various  works,  the  areas  of  which  are  measured  in  square 
metres. 

.  Calculation  as  to  how  far  a  property  is  available  for  building  ;  advanced  computations. 

Calculation  of  areas  of  solid  and  hollow  prismatic  bodies  (walls,  pillars,  chimneys,  floors,  etc.),  and 
of  special  building  materials. 

Second  B-alf-year.—Tcn  instruction  began  only  in  summer  of  1902,  and  hence  was  not  developed 
at  the  time  of  the  Commissioners'  visit. 

24  School  for  Shoemakers.— T:\\e  school  of  shoemaking  is  maintained  by  the  State,  the  City,  the 
Union  for  Sunday  Free  Schools,  aud  the  Corporation.  Por  apprentices,  the  instruction  is  free; 
journeymen  or  masters  pay  1  mark  (Is.)  quarterly.  There  are  two  classes— in  one  the  instruction  is 
given  on  Sunday,  from  9  till  12  a.m.;    in  the  other,  on  Tuesday  evenings,  from  7  till  10. 

25.  School  for  Fain/ers.— The  school  for  painting  is  maintained  by  the  State,  the  City,  andthe 
Corporation.  Instruction  is  given  every  evening  from  5  to  8,  and  daily  from  1-30  to  4.  On  Sunday  it  is 
from  9  to  12,  and  is  free  for  apprentices  ;  assistants,  however,  pay  9  marks  (9s.)  per  semester,  or 
half-year.  The  subjects  of  instruction  are  drawing  from  Plaster-of-Paris  casts,  and  from  various  models 
and  objects,  etc.,  both  in  outline  and  shaded. 

26.  School  for  Barhers  and  Hairdressers.— M&mtamei  by  the  State,  the  City,  and  the  Corporation. 

ScJiool  Fees. — Apprentices  pay  per  semester  for  hair-cutting  and  hairdressing,  3  marks  (3s.)  ;  for 
wig-making,  etc.,  3  marks  (3s.)  ;  assistants,  however,  pay  G  marks  (Gs.)  for  each  of  these  subjects ;  and 
for  instruction  in  ladies'  hairdressing,  15  marks  (15s.)  ;  surgery,  for  assistants  and  masters,  15 
marks  (15s.). 

Instruction  in  these  subjects  is  given  daily  (Sunday  excluded),  between  the  hours  of  2  and  6  p.m., 
excepting  surgery,  to  which  is  devoted  one  evening  in  the  week. 

27.  School  of  the  Saddlers',  Harness,  and  Trunk -makers'  Ouild. — The  cost  of  instruction  is 
2  marks  (-s.)  per  semester  for  apprentices,  and  G  marks  (63.)  for  journeymen.  There  arc  Sunday  and 
week  evening  courses  in  professional  drawing,  and  lectures  in  the  subject. 

28.  School  for  Upholsterers. — This  school  for  upholsterers  is  maintained  by  the  State,  the  City, 
and  the  Guild;  and  is  divided  into  four  classes  of  six  hours  per  week,  each  with  seven  parallel  classes, 
the  details  of  which  are  as  follows  : — 

In  the  1st  and  2nd  classes,  two  hours  per  week  are  given  to  the  various  styles  of  upholstering 
decoration,  two  hours  to  professional  knowledge,  and  two  hours  to  professional  drawing. 

In  the  3rd  class,  two  hours  per  week  are  devoted  to  the  decorative  styles  or  other  form  of 
professional  knowledge,  and  four  to  professional  drawing. 

In  the  4th  class,  two  hours  and  four  hours  per  week  are  given  to  professional  knowledge  and 
professional  drawing  respectively. 

The  instruction  in  book-keeping  is  optional,  and  scholars  of  the  1st  and  2nd  classes  may  participate 
therein.  It  is  given  every  evening,  except  Saturday,  between  7  and  9,  and  on  Sunday  morning 
Irom  9  to  1. 

Entrance — Conditions. 

(1)  Applications  for  admission  must  be  presented  to  the  Director  during  the  currency  of  the  instruction, 

and  a  notification,  with  account  of  apprenticeship  and  signed  by  the  teacher,  must  be  submitted 
therewith. 

(2)  Apprentices  who  have  served  half  their  apprenticeship  have  to  apply  for  admission. 

(3)  Tapestry  assistants  have  also  to  attend  the  special  school,  and  the  arrangement  is  made  for  such  to 

complete  all  the  subjects  of  instruction  in  one  year. 

(4)  The  school  fees  per  semester  are  : — 

(a)  Ajiprentices,  2  marks  (2.^.) 
(i)    Assistants,    10      ,,       (lOs.) 

(c)   Students  of  ability,  who  are  in  poor  circumstances,  are  exempted  from  payment;  they 
must  notify  the  Director  of  their  poverty. 

(5)  Should  an  apprentice  desire  to  leave  the  school,  the  teacher  has  to  notify  the  Director  in  writing 

and  the  reason  of  the  step  proposed.     Eegularity  of  attendance  is  insisted  on,  and  irregularity 
IS  attended  with  punishment,  according  to  the  Eegulations. 

.  ^^-  School  for  Shoeinff-snuths.-Theve  are  two  classes  in  professional  drawing  on  Sunday 
morning,  from  10  to  12,  and  one  class  m  theoretical  instruction  in  shoeing  on  one  evening  in  the  week, 
irom  7  to  9.  bo' 

Citv  nfd  fh^C^^'K'nri^/  G./U-The  Glaziers'  School  is  really  maintained  by  the  State,  the 
City,  and  the  Gudd.  Apprentices  are  a  mittcd  free;  journeymen  pay  5  marks  (3s  )  per  lialf-year. 
Instruction  is  given  en  two  evenings  a  week  between  5  and  7  in  the  following  subjects  ;- 

(1)  Geometrical  professional  drawing  (glazing  models,  cutting  out^from  designs). 

(2)  Lead  glazing  work. 

(3)  Making  of  picture  frames,  p'ctjie  framing,  ct_\ 
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31.  School  of  the  Ohimney  Sweeps'  Ouild. — Tins  scliool  is  also  maintained  by  the  State,  the  City, 
and  the  Guild. 

Each  journeyman  pays  4  marks  (4s.)  per  semester.  Apprentices  are  admitted  free,  with  the 
exception  of  those  from  another  district ;  these  pay  4  marks  (4s.)  per  semester. 

There  are  three  classes — one  for  journeymen  and  two  for  apprentices.  The  subjects  of  instruction 
in  the  iirst  are  : — German,  arithmetic,  drawing,  and  professional  knowledge,  These  are  taught  on  Sunday 
mornings,  from  9  to  1. 

In  the  classes  for  apprentices  the  subjects  taught  are :— Drawing,  G-erman,  arithmetic,  and 
professional  knowledge. 

32.  School  of  the  Wheelm'.-ight  and  Whrelmakers'  Ouild  is  maintained  by  the  State,  the  City,  and 
the  Guild. 

The  instruction  is  free  for  apprentices ;  journeymen  pay  for  the  drawing  courses,  2  marks  (2s.)  ' 
per  half-year,  and  six  marks  for  the  workshop  instruction. 

There  are  three  classes  for  professional  drawing  and  arithmetic,  which  meet  on  Wednesday 
evening  from  5  to  9.  Workshop  instruction  is  given  on  Sunday  morning,  and  also  on  two  evenings  a 
week. 

33.  School  of  the  Basket-makers'  Guild. — This  is  maintained  by  the  States,  the  City,  and  the  Guild. 
Apprentices  are  admitted  free  ;  journeymen  pay  4  marks  (4s.)  per  half-year. 

The  subjects  of  instruction  are  : — 

(I)  The  principles  of   basket-making  and  beating  work;    (2)   Small   furniture   work;   (3)  Large 
furniture  work  ;  (4)  Fine  and  fancy  work. 

Instruction  in  drawing,  two  hours  a  week,  evening.  Continuation  instruction,  one  hour  a  week, 
evening. 

34.  School  of  the  Berlin  Book-hinders'  Guild: — Maintained  by  the  City  and  the  Union. 

School  Fees. — Apprentices   of  the   Masters'    Union   are   admitted  free ;    other  apprentices   pay 
9  marks  (9s.),  and  journeymen  12  marks  (12s.)  half-yearly. 
The  subjects  of  instruction  are  :— 

(1)  General  book-binding — t  hours  a  week,  evening. 

(2)  Gilt-edging — 2  hours  a  week,  evening 

(3)  Marbling  and  account-book  manufacture — 2  hours  a  week,  evening. 

(4)  Fine  book-binding — 3  hours  per  week,  Sunday  morning. 

(5)  Press  gilding — 2  hours  per  week,  evening. 

(G)  Hand  gilding — 3  hours  per  week,  Sunday  morning. 

35.  School  of  Gardeners. — This  school  is  maintained  by  the  State  and  the  Corporation  for  the 
Advancement  of  Horticulture  in  the  Prussian  States.     The  school  fees  are  3  marks  (38.)  per  half-year. 

The  greater  part  of  the  instruction  is  given  principally  in  the  winter  months,  but  instruction  in 
land-surveying  is  given  in  the  summer. 

The  subjects  of  instruction  are  : — 

German — 2  hours  per  week,  evening. 

Arithmetic — 2  „         „       „         ,, 

Drawing  (two  courses) — 3  hours  to  each  course,  on  Sunday  mornings. 

Book-keeping — 2  hours  per  week,  evening. 

Botany^l  hour  per  week,  evening. 

Fruit  and  Vegetable  Cultivation— 2  hours  per  week,  evening. 

Soils  and  Theory  of  Manuring — 1  hour  per  week,  evening. 

Plant  Culture— 2  hours  per  week,  evening. 

36.  School  for  Book  Publishers'  Apprentices.— M&mio.me6.  by  the  Berlin  Guild  of  Printing-house 
Proprietors,  with  contributions  from  the  Magistrates. 

The  School  comprises  three  classes,  the  1st  class  is  divided  into  sis,  the  2nd  into  seven,  and  the  3rd 
into  eight  parallel  divisions. 

Compositors  and  Printers  are  instructed  in  separate  classes. 

School  ^ees.— The  pupils  of  the  members  of  the  above  Guild  pay  3  marks  (3s.)  ;  all  others  pay 
4-50  marks  (4s.  6d.)  quarterly. 

The  instruction  is  given  on  Tuesday  and  Friday  evenings  from  7  to  9. 

The  subjects  taught  in  the  Class  for  Compositors  are :— German,  Latin,  French,  English,  Greek, 

Arithmetic,  Professional  Theory,  Drawing.  ■     -^,      ■       nr    i      ■    i  -r. 

In  the  Class  for  Printers,  the  subjects  are  :— German,  Arithmetic,  Physics,  Mechanical  Drawing, 

Professional  Theory. 

37  Sehcol  fur  Tailors.— ^^le  Tailors'  Guild  pays  for  each  pupil  1  mark  (Is.)  per  quarter.  The 
instruction  is  given  from  4  to  8  p.m.  on  Monday.  It  consists  of  instruction  in  the  cutting-out  and 
makina-up  of  the  various  articles  of  clothing,  pressing,  etc.,  in  the  designing  of  individual  articles, 
clothing  in  the  prevailing  fashions,  the  form  of  the  body.  There  is  also  instruction  m  letter-writing, 
arithmetic,  and -book-keeping.     There  are  six  classes  in  which  these  subjects  are  taught. 

38. 


54 

38.  ScJwul  fur  Confr.ctioners. — This  is  maintained  by  the  Guild  of  the  Proprietor  Confectioners  of 
Berlin.  Apprentices  pay  4  marks  and  journeymen  G  mark's  (Gs.)  quarterly.  Pour  hours  a  week  (evenings) 
arc  devoted  to  instruction  in  the  following"  si.bjects  : — (1)  Garnishing  of  cakes;  (2)  Latin  and  Gothic 
sLTipt  with  sugar-filii/.iiig,  iceing ;  (3)  Adornini;  with  figures;  (-t)  Flowers,  decorating^  with,  and  the 
painting  of  figures  and  flowers  ;  (5)  Modelling  of  subjects  of  every  description  in  "  marzipan  "  (sugar)  ; 
(G)  Theoretical  instruction  with  reference  to  the  art  of  baking,  the  preserving  of  fruit,  the  management 
cf  a  business,  etc. 

39.  Solwol  of  the  Potters  Guild.— 1h\s  is  maintained  by  the  City  and  the  Potters'  Guild.  The 
instruction  is  in  drawing  from  wood  and  plaster  of  Paris  models  and  professional  drawing  in  pottery  and 
furnace-setting.  It  is  given  on  Monday  and  Thursday  from  6  to  8  p.m. — during  the  winter  semesters 
only. 

40.  School  fur  Photographers. — This  is  maintaiTied  by  the  City  and  the  Photographers'  Guild, 
Berlin.     The  subjects  of  instruction  are  : — 

Positive  retouching — 2  hours  per  week  (evenings). 

Negative         „  „  „  ,,  •  •  i  ,     r,  t 

Drawing  on  photographic   foundations   and   freehand   from    the  living  model — 2  hours  per  week 

(evenings). 
Drawing  from  plaster  of  Paris  casts — 2  hours  per  week  (evenings). 
E.tperimental  chemistry — 2  hours  per  week. 
Photographic  optics,  ,,  ,, 

Water-colouring  and  tinting  jihotographs — Sunday  morning,  from  9  till  1. 

-il.  School  for  Tinsmiths.— This  school  is  maintained  by  the  City  and  tlie  Tinsmiths'  Guild.  The 
subjects  taught  arc  : — Professional  drawing  and  arithmetic,  geometry,  and  construction  ;  the  artistic  side 
is  attended  to. 

42.  School  of  the  Coopers'  Guild. — This  school  is  maintained  by  the  Coopers'  Guild.  The  suhjecta 
of  instruction  are  : — Practical  work,  handling  of  implements,  etc.,  theory,  computation  of  volumes, 
measurements,  Sunday,  from  10  till  12  a.m. 

43  Conclusion. — The  precediug  indication  of  the  various  forms  of  lower  technical  education 
provided  in  the  CJity  of  Berlin  is  necessarily  very  brief,  but  is  perhaps  sufficient  to  shew  how  extensive 
the  provision  is.  The  general  aim  is  to  alloi-d  that  industrial  trade  or  technical  education  which  shall 
meet  the  needs  of  evcrv  class  in  the  community,  and  the  existence  of  these  trade-schools  discloses  that, 
according  to  German  opinion,  the  opportunity  afforded  by  apprenticeship  is  quite  inadequate.  In  many 
towns  throughout  Germany  attendance  at  some  form  of  continuation  school  is  compulsory  at  the 
con[;lusion  of  the  primary  school  and  up  to  the  age  of  IS,  unless  a  day-school  is  being  attended  during  the 
corresponding  period. 

It  is  now  widely  recognised  by  educationists  that  German  technical  education  is  both  thorough  and 
excellent.  There  is  no  tendency  in  Germany  to  revert  to  the  incompetent  method  of  training  through 
apprenticeship.  In  fact,  apprenticeship  is  either  wholly  or  partially  displaced  by  the  newer  systemafic 
instruction,  and  with  enormous  advantage,  not  only  to  the  pupil,  but  to  the  community  generally.  It  is 
true  that  apprenticeship  has  not  wholly  disappeared,  but  it  is  no  longer  in  all  cases  the  sole  opportunity 
to  become  a  craftsman  ;  and  it  is  at  least  widely  recognised  that  for  the  apprentice  to  have  a  reasonable 
chance  of  success,  he  must  have  other  instruction  than  that  obtained  in  the  workshop,  factory,  or 
building  site. 

Much,  of  course,  depends  upon  the  character  of  persons  employed  as  teachers  in  the  technical 
schools.  When  they  are  both  good  workmen,  and  are  capable  instructors,  and  when  they  have  an 
intelligent  outlook  upon  the  place  of  their  trade  in  the  distribution  of  human  effort,  it  is  obvious  that 
their  pupils  will  readily  reach  a  degree  of  e.\pertness  and  a  wider  view  than  was  possible  under  the  old 
system  which  is  now  displaced. 
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Industrial  Education — Trade  Schools  of  Germany. 

[J.  \y.  TURNER.] 


Introduction. — The  scope  of  Teehnicil  Education  in  the  primary  school  systems  invcstipjated  by 
the  Cotnmissionerd  is  set  out  in  Chapters  XVIII,  XIX,  XX,  XXI  of  the  Interim  Eeport,  and,  briefly 
summed  up,  consists  of  Drawing,  Modelling,  Xeedleworl?,  and  Cookery  in  Girls'  Schools;  and  Drawing, 
Modelling,  Cardboard-work,  Work  iu  Wood  and  Metal,  in  Boys'  Schools.  The  schools  which  make  thi,^ 
form  of  teaching  a  systematic  part  of  their  courses  of  instruction,  from  the  Kindergarten  gifts  and 
occupations  upward,  are  those  of  Franco,  Hollind,  Norway,  Sweden,  the  Board  Schools  of  England, 
Scotland,  Ireland,  the  Grrammar  Schools  of  the  United  States,  and  the  Public  Schools  of  Canada.  In  all 
these  schools  the  great  objective  in  the  teaching  is  educational,  the  training  of  the  mind  through  the  hand 
and  eye.  As  many  of  the  large  towns  in  tha  countries  above-meniioned  are  busy  centres  of  industry, 
and  as  many  of  the  children  \vill  of  necessity  follow-in  the  trade  of  their  parents,  the  training  of  the 
hand  and  eye  is  an  indispensable  part  of  the  regular  instruction.  The  manual  training  courses  of  the 
Elementary  Schools,  which  have  for  their  o'oject  the  education  of  the  pupil,  not  the  production  of  artisans, 
may  be  considered  the  foundation  of  all  technical  education. 

In  the  Volks-schule  of  Germany  manual  training  for  girls  is  compulsory  throughout  the  whole 
course,  from  the  seventh  to  the  fifteenth  year.  The  subjects  of  instruction  arc  sewing,  knitting,  mending, 
darning,  embroidery,  and  making  shirts,  clothes,  &o.,  housekeeping,  and,  occasionally,  cooking.  The 
teacher  need  not  necessarily  be  on  the  regular  staff  of  the  school,  but  she  must  have  passed  a  regular 
examination.  Manual  training  is  not  compulsory  for  boys,  and  in  very  few  parts  of  Germany  has  it  been 
adopted.  Where  it  has  been  introduced,  the  work  is  most  elementary  in  character,  usually  consisting 
of  wood-carving,  or  workinij  in  cardboard,  and  having  no  reference  to  any  specialisation  in  trade.  In  the 
city  of  Berlin  and  its  suburbs,  in  several  volks-schulen  visited,  no  manual  training  in  wood  or  iron,  or  any 
other  form  excepting  drawing  and  needlework,  is  carried  on.  Inquirvas  to  where  the  schoolboys  had 
opportunities  for  acquiring  this  kind  of  instruction  elicited  the  statement  from  the  head-masters  that  it 
could  be  obtained  privately  in  the  afternoon  outside  the  school.  The  daily  course  of  instruction  in  the 
schools  referred  to  commenced  at  8  in  the  morning,  and  ended  at  1  o'clock  p.m.  The  pupils  had  the  rest 
of  the  day  to  themselves,  and  their  attendance  at  a  place  for  manual  training  was  purely  voluntary  on  the 
part  of  the  parents.  From  what  could  be  gathered  from  the  teachers  of  the  masses,  it  would  appear 
that  in  the  Elementary  School  no  great  importance  is  placed  on  the  subject  from  a  pedagogical 
standpoint. 

But  if  the  subject  gets  but  little  attention  during  the  period  of  attendance  in  the  Elementary 
School,  the  German  pupil  has  ample  opportunity  immediately  ho  passes  out  of  the  school  to  acquire 
technical  knowledge  in  almost  any  branch  he  may  choose  in  the  Fortbildungs-scliulcu. 

PonTurLDuycs-scauLTi:!!'. 

These  schools  are  found  in  every  town  and  city,  and  in  some  parts  of  Germany  attendance  is  compul- 
sory for  apprentices  up  to  the  age  of  18  years.  They  are  continuation  schools  following  on  the  ordinary 
public  school  course  with  elementary  education  added  whoro  necessary.  The  programme  of  the 
Eortbildungs-schulen  includes  Drawing  and  Modelling,  Book-keeping  and  Elementary  Commercial  Science, 
Arithmetic  and  Mensuration,  Elementary  Economics,  Physics,  Chemistry,  Physiology  and  Hygiene, 
German  Language  and  Composition.  While  Drawing— freehand  and  mechanical— and  Modelling  are 
regular  subjects  of  instruction  both  in  these  schools  and  also  in  the  different  grades  of  High  Schools, 
Manual  Training  iu  wood  and  iron  is  rarely  seen.  The  teachers  of  the  Eortbildungs-schiilon  are  generally 
the  regular  public  school  teachers,  but  the  teacher  of  Drawing  and  Modelling  is  a  qualified  person  from 
the  Polytechuicum  or  Academy  of  Fine  Arts. 

"TjMES"    EeUEW    op   iKDUSTEIiL    EDUCATION    IN    GeEMANY. 

The  London  Times  of  December  4th,  1903,  in  its  fifteenth  article  on  "  Industrial  Conditions  in 
Germany,"  gives  the  following  fine  account  of  Education  in  Germany.  The  whole  article  is  so  apposite 
to  the  question  under  consideratioli  that  the  Commissioner  has  no  hesitation  in  quoting  it  in  full: — 

"  The  distinctive  qualities  of  a  nation  are  reve.aled  in  nothing  more  clearly  than  in  its  educational 
institutions.  Germany  is  proud  of  hers,  and  the  world  admits  her  right  to  be  proud  of  them.  They  are 
regarded  with  universal  respect,  and  nowhere,  perhaps,  more  than  in  England.  Tet,  if  one  may  judge 
from  public  utteru-cieos,  many  of  thyse  who  extol  Gennau  education  have  a  very  vague,  if  not  entirety 

erroneous. 
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erroneous,  notion  of  what  constitutes  its  excellence.  Otherwise  we  should  hardly  have  the  curious 
suggestions  which  are  constantly  made  for  improving  our  own  education,  or  the  exhortations  to  copy  the 
American  example  ;  for  in  this,  as  in  other  things,  the  United  States  and  G-ermany  are  at  opposite  poles. 
To  sprinkle  "technical"  schools,  colleges,  and  universities  about  the  country,  as  from  a  pepper-box,  witji 
the  aid  of  millionaires,  to  modernise  the  old  public  schools  and  universities  by  substituting  science  or 
commerce  for  classical  studies,  to  secularise  elementary  schools,  and  to  place  within  the  reach  of  every- 
body the  same  general  education  up  to  18  or  21 — these  are,  roughly,  the  suggestions  most  frequen*-|y 
made.  There  seems  to  be  a  general  assumption  that  the  more  educational  establishments  we  have,  the 
more  "  technical "  they  are,  and  the  longer  young  people  are  kept  in  them  the  better.  Those  are  the 
principles  which  have  directed  educational  "  progress"  in  this  country  and  in  the  United  States,  but  they 
are  not  the  principles  taught  by  the  example  of  Germany.  In  this,  as  in  other  matters  discussed  in 
these  articles,  the  distinctive  excellence  of  German  procedure  lies  in  the  conscious  adaptation  of  means  to 
a  definite  end.  That  is  why  the  G-ermans  are  so  methodical.  They  do  not  act  at  random,  because  they 
keep  the  end  in  view.  They  rarely  mistake  the  means  for  the  end,  or  become  the  slaves  of  words.  The 
reason  is,  1  suppose,  that  they  think  things  out  more  thoroughly  than  other  nations.  It  has  its  draw- 
backs ;  it  makes  them  slow  and  deliberate.  But  it  makes  them  sure,  and  it  is  the  lesson  above  all  others 
that  we  need  to  learn  from  them,  because  our  weakness  lies  in  the  opposite  direction.  When  we  clearly 
see  the  end  we  pursue  it  as  directly  as  any  other  people,  and  with  unequalled  resolution.  But  we  are 
generally  vague  and  uncertain  ;  we  mistake  the  means  for  the  end,  and  are  perpetually  enslaved  by 
phrases.  The  example  of  the  United  States  is  the  worst  for  us  to  follow,  because  there  they  are  also 
vague,  though  not  so  vague — rather  more  phrase-ridden,  and  wildly  adventurous  into  the  bargain. 

"  Now,  education  in  Germany  is  regarded  and  treated  as  the  means  to  an  end.  The  end  is  the 
production  of  good  citizens  and  the  promotion  of  national  strength  and  efficiency.  I  suppose  that  would 
be  generally  allowed  to  be  the  end  here;  but  the  difference  is  that  in  Germany  it  is  kept  in  view,  and 
here  it  is  not.  All  kinds  of  things  are  substituted.  First,  education  is  made  an  end  in  itself ;  then, 
schooling  is  confounded  with  education,  and  its  multiplication  and  prolongation  become  ends  ;  then,  sonie 
"system"  or  "method"  is  exalted  into  a  fetish;  the  word  "  science  "  or  "  technical "  dominates  some 
minds;  in  others,  religious  animosities,  or  party  politics,  or  social  ambition,  or  class  feeling  are  the  actual 
motives.  Amid  all  these  things  the  real  end  drops  out  of  sight.  An  illustration  may  be  taken  from  the 
most  justifiable  of  these  aberrations — the  cry  for  technical  education.  It  takes  the  form  of  demanding 
institutions  like  those  of  Germany  or  some  other  country,  and  multiplying  them  in  a  promiscuous  fashion. 
The  end  is  never  clearly  formulated,  but  technical  schools  become  an  end  in  themselves.  If  we  really 
took  Germany  for  an  example,  we  should  first  ask  ourselves,  "  "Whom  are  we  going  to  educate,  and  why?" 
and  we  should  adapt  the  means  accordingly.  We  have  a  large  number  of  technical  schools  ;  but  if  you 
inquire  of  those  interested  in  them  what  they  are  aiming  at,  you  find  at  once  the  most  vague,  confused, 
and  contradictory  ideas  prevailing.  Some  think  their  object  is  to  produce  better  workmen,  others  that  it 
is  to  produce  anything  but  workmen.  To  reconcile  the  various  objects  intended  to  be  served  by  the 
same  institutions,  you  must  have  recourse  to  the  most  general  formula,  and  say  that  their  purpose  is  to 
teach  something  useful  to  anybody  who  cares  to  learn.  I  dwell  on  this  contusion,  not  in  comdemnation 
of  our  schools,  which  have  many  good  points,  but  in  order  to  make  clear  by  contrast  the  distinctive 
qualities  of  German  education.  It  is  not  so  much  the  institutions  that  we  should  take  for  our  example  as 
the  spirit  and  purpose  which  have  fashioned  them.  From  top  to  bottom  thev  have  been  developed  out  of 
the  past,  by  a  logical  process,  to  meet  clearly-defined  needs  arising  out  of  the  march  of  events.  They 
have  thus  become  diiferentiated  into  many  grades,  each  adapted  to  a  specific  purpose.  To  give  even  the 
briefest  account  of  them  all  would  occupy  a  great  deal  of  space,  and  would  be  quite  beyond  the  scope  of 
these  articles.     It  will  be  sufficient  to  take  the  chief  points  bearing  on  industrial  efficiency. 

"  Element arij  Schools. 

"  Elenientary  education  is  compulsory  throughout  Germany  from  G  years  up  to  an  indeterminate 
a2;e,  which  is  in  practice  usually  li.  Individual  school  liability  may  cease  before  that  age,  at  the  discretion 
of  the  district  or  local  inspector,  if  the  child  has  reached  the  standard  deemed  sufficient.  All  children 
are  required  to  have  this  schooling ;  and  if  they  do  not  receive  it  elsewhere,  to  the  satisfaction  of  the 
State,  they  must  go  to  the  public  elementary  schools.  About  95  per  cent,  of  the  children  of  school  age 
are  taught  in  these  schools;  that  is  to  say,  the  great  mass  of  the  people  receive  their  elementary  education 
there.  It  is  free  in  some  parts  of  Germany,  but  not  in  all.  Of  the  two  States  with  which  we  are  chieSy 
concerned,  Prussia  has  free  elementary  education.  Saxony  has  not.  There  the  parents  pay  a  small  fee- 
usually  5s.  or  Os.  a  year— but  if  they  are  totally  unable  to  pay  it  may  be  remitted.  In  both  States,  and, 
I  believe,  throughout  Germany,  they  have  to  provide  the  books  and  other  things  required. 

"The  function  of  the  Volks-schule,  or  people's  elementary  school,  is ''••  the  religious,  moral,  and 
patriotic  training  of  the  young  by  education  and  teaching,  and  their  instruction  in  the  g'eneral  knowledge 
and  acquirements  requisite  lor  civil  life."  This  definition  gives  the  key  to  the  whole  educational  scheme. 
Character  and  conduct  are  the  primary  objects,  then  love  of  countrv,  then  such  general  knowledge  as  will 
enable  the  child  to  take  its  part  in  the  ordered  life  of  the  communitv,  whether  as  man  or  woman ;  and, 
after  that,  the  special  knowledge.  Eeligion,  therefore,  comes  first,  as  the  indispensable  foundation  of 
morality  and  conduct.  The  logical  German  mind  holds  that  morality  cannot  be  efficiently  taught  apart 
from  religion,  and  further  that  religious  teaching,  to  be  effective,  must  be  dogmatic.  For  this  the  law 
carefully  provides.  The  schools  are  denominational  and  separate  for  Roman  Catholics  and  Evangelicals, 
except  where  there  are  not  enough  children  of  oiio  confession  to  form  a  separate  school ;  in  that  case  they 
are  mixei-pantaUsche  ov  stmulta„.c!iule,i-~hut  the  children  receive  religions  instruction  from  teachers 
of  their  own  confession.  In  189G  there  were  in  Prussia  GSO  such  schools,  prineipallv  in  Posen  and  West 
Prussia  ;  in  a  ew  towns  all  the  schools  are  mixed.  In  man  v  towns  there  are  also  separate  Jewish  schools, 
and  occasionaly  one  or  two  ot^  some  other  sect.  In  all  ca.ses  they  are  on  a  footing  of  equality  before  the 
State  and  the  law  which  ordains  rehgions  teaching,  but  leaves  the  choice  free,  The  instruction  is  divided 
,  into  (1)  Biblical  history,  (2)  catechism  ;  tlu,  latter,  of  course,  is  dogmatic.  Each  has  so  many  hours  a 
week  given  to  it ;  as  a  rule  three  to  Biblical  history,  and  tw„  to  catechism.  In  Evangelical  schools 
both  are  taught  by  the  teachers  ;  in  Catholic  schools  Biblical  history  is  taught  by  the  teachers  and 
catechism  by  the  cergy.  I  dwell  onthcse  details,  partly  because  they  are  not  known  in  England,  and 
partly  because  of  their  sigr.ific.ance  m  the  edunUional  s.lieme,  which  can,  I  think,  hardly  be  over-rated. 
Just  as  the  Germans  have  known  how  to  retain  the  classical  element  m  their  higher   education  while 
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adding  the  highest  developments  of  science  and  other  modern  studies,  so  have  they  known  how  to  build 
up  the  most  complete  system  o£  national  education  upon  the  old  foundations  of  character  and  conduct. 
They  have  not  flung  away  the  old  in  acquiring  the  new,  but  have  combined  them.  The  retention  of, 
systematic  religious  teaching  has  a  far-reaching  influence  on  the  national  life,  which  is  plainly  visible  in  many' 
directions,  and  not  least  in  the  industrial  sphere.  To  it  may  be  traced  the  sense  of  duty  and  responsibility, 
the  respect  for  law,  the  steady  effort,  the  self-restraint,  the  maintenance  of  a  higher  ideal  than  the 
materialism  of  social  democracy,  which  have  been  noted  in  previous  articles.  And  to  these  may  be 
added  the  striking  absence  of  corruption  in  public  life,  which  is  the  indispensable  condition  for  the 
healthy  exercise  of  those  municipal  functions  that  are  carried  on  upon  so  large  a  scale  in  German  towns 
to  the  benefit  of  the  community. 

"  The  other  subjects  of  instruction  are  the  German  language,  arithmetic,  with  elements  of 
geometry,  drawing,  history,  geography,  natural  history,  and  singing  ;  also  gymnastics  and  drill  for  boys 
and  domestic  hand-work  for  girls.  Great  attention  is  paid  to  the  language.  The  children  are  taught  to 
speak,  read,  and  write  correctly ;  and  particular  pains  are  devoted  to  secure  clear  enunciation  and  good 
pronunciation.  Thoroughness  is  the  great  aim,  quality,  not  quantity  of  accomplishment.  The  standard 
of  handwriting  attained  is  remarkable.  Altogether  the  scheme  of  instruction  carefully  avoids  the 
ambitious  and  fanciful ;  it  aims  at  the  thorough  mastery  of  elements  rather  than  a  smattering  of  extras, 
and  as  there  is  no  competition  for  grants  the  children  need  not  be  crammed. 

"  The  school  year  begins  at  Easter,  and  varies  from  forty  to  forty-six  weoks.  The  holidays,  which 
occur  at  Midsummer,  Michaelmas,  Christmas,  Easter,  and  Whitsuntide,  take  up  eight  weeks  in  the 
country  and  nine  in  the  larger  towns.  They  are  somewhat  longer  in  Southern  than  in  Northern  Germany. 
The  school  week  ranges  from  20  hours  in  the  lowest  classes  to  32  in  the  highest.  Attendance  is 
remarkably  regular  and  punctual.  In  the  upper  classes  boys  and  girls  are  separated  as  far  as  possible  ; 
co-education  does  not  find  favour  in  Germany.  Corporal  punishment  is  allowed,  but  teachers  are  directed 
to  administer  it  as  sparingly  as  possible.     The  law  runs  as  follows  : — 

"  Only  after  repeated  and  unsuccessful  application  of  one  of  the  former  punishments  (reprimand,  standing-out, 
detention  after  school,  etc.),  or  on  account  of  flagrant  disobedience  or  gross  misconduct,  is  a  moderate  corporal  chastise- 
ment permitted,  but  always  in  a  measured  form,  and  so*  as  not  to  be  injurious  to  health.  The  corporal  punishment  of 
girls  is  to  be  avoided  to  the  utmost. 

"The  school  buildings  are  regulated  by  law  with  respect  to  height  of  rooms,  cubic  space,  and  other 
matters.  Great  attention  is  paid  to  ventilation,  warming,  and  light,  and  in  these  respects  the  newer 
schools,  in  towns  at  least,  are  excellent.  I  have  previously  noted  the  value  attached  to  good  lighting  in 
factories ;  it  is  the  same  in  the  schools.  The  Germans  appear  to  me  to  have  realised  more  than  most 
people  the  very  simple  facts  that  a  bad  light  spoils  the  eyesight  by  straining  accommodation,  and  that  a 
good  one  greatly  increases  efficiency  by  diminishing  the  expenditure  of  nerve  energy  on  mere  perception 
and  consequently  releasing  it  for  other  work.  So  far  as  one  can  make  a  general  statement  from  a  limited 
field  of  observation  I  should  say  the  school  buildings  are  plain  and  unpretending  but  adequate  and  well 
adapted  to  their  purpose. 

"  The  most  important  factor,  however  is  the  teaching  staff",  and  this  is,  I  think,  the  strongest  point 
in  the  German  system.  The  teachers  are  trained  in  seminaries,  of  which  there  were  in  Prussia  129 — 
120  for  men  and  nine  for  women — in  1901.  The  course  there  lasts  three  years,  and  is  carried  out  in 
three  classes,  but  the  training  really  extends  over  six  years,  as  the  seminary  is  preceded  by  three  years  in 
preparatory  institutes,  which  are  maintained  either  by  the  State  or  by  municipalities.  In  Saxony  the  whole 
six  years  are  passed  in  State  training  colleges.  Qualification  for  appointments  is  obtained  by  examination 
at  the  close.  In  addition  to  the  systematic  preparation  for  the  career  thus  secured,  the  efficiency  of  the 
teachers  is  promoted  by  their  recognised  position.  They  have  the  duties  and  rights  of  civil  servants,  and 
as  such  enjoy  various  privileges,  including  partial  exemption  from  liability  to  mibtary  service  and  from 
municipal  taxes,  as  well  as  an  assured  and  sufficient  income  and  a  pension.  The  official  position  has, 
further,  a  moral  value  in  Germany  which  it  lacks  with  us.  It  carries  with  it  a  dignity  and  respect 
which  in  an  educated  man  generate  self-respect  and  self-confidence,  the  opposite  of  self-assertion.  The 
German  elementary  school  teacher  has  no  need  of  self-assertion  and  consequently  does  not  teach  it — that 
bane  of  our  elementary  schools.  He  is  somebody,  has  a  definite  social  standing,  though  it  may  be  humble, 
and  takes  a  pride  in  his  work.  These  moral  factors  count  for  more  than  syllabuses  or  examinations. 
The  impression  gained  from  observing  class-work  in  operation — it  cannot  be  more  than  an  impression — is 
that  the  teachers  *re  extremely  well  qualified  for  their  work  and  take  great  pains  with  it.  I  am  pretty 
certain  that  German  children  are  of  slow  rather  than  quick  intelligence ;  time  and  patience  are  required 
to  ground  them  thoroughly,  and  these  are  given.  The  proportion  of  conscripts  unable  to  read  and  write 
is  constantly  diminishing.  In  1900  it  was  only  '1  percent,  in  Prussia.  A  weak  point  is  the  size  of  the 
classes.  The  limit  for  single-class  schools  is  80,  but  this  is  sometimes  exceeded.  For  other  schools  it  is 
70,  or  in  some  places  60.  On  the  other  hand  each  class  has  a  room  to  itself.  In  the  towns  the  schools 
have  mostly  six  or  seven  classes,  and  the  average  number  of  children  in  a  class  is  about  40  or  50.  I  have 
not  observed  a  large  proportion  of  spectacled  children.  The  proportion  of  female  teachers  is  very  small 
on  the  whole,  hut  it  varies  greatly  in  different  places.  For  instance,  Diisseldorf  had  (1901)  257  men  and 
227  women,  Chemnitz  523  men  and  15  women  teachers. 

"The  cost  of  elementary  schools  is  chiefly  borne  by  the  local  community  out  of  the  taxes,  with 
subsidies  from  the  State.  This  entitles  the  community  to  a  share  in  the  administration,  which  is,  however, 
mainly  in  the  hands  of  the  Government.  The  organisation  varies  in  different  parts  of  the  country,  and  is 
somewhat  complicated.  It  will  suffice  to  say  that  the  most  important  factor  is  the  district  inspector,  who 
is  a  Government  official.  He  wields  authority  over  the  internal  management  of  the  school,  the  teaching, 
discipline,  and  so  on.  In  Prussia  he  is  under  the  school  department  or  council  of  the  provincial  Govern- 
ment ;  in  Saxony,  immediately  under  the  Ministry  of  Education.  The  buildings  and  external  matters  fall 
within  the  jurisdiction  of  another  Government  official.  Under  the  district  inspector  is  a  local  inspector 
to  each  school ;  he  is  generally  the  parish  clergyman,  particularly  in  evangelical  districts,  and  acts  as 
chairman  of  the  school  committee,  which  represents  the  local  community.  In  towns  the  latter  is  generally 
the  municipality,  but  the  school  community  is  not  necessarily  identical  with  the  municipal.  The  actual 
share  taken  in  the  administration  by  the  local  authority,  representing  the  ratepayers,  varies  considerably 
and  can  hardly  be  defined.     In  practice  it  amounts  to  a  good  deal,  at  least  in  towns. 
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"  It  must  be  understood  that  in  dealing  with  this  very  large  subject  I  have  only  touched  on  the 
main  features  of  elementary  education  as  bearing  upon  industrial  life.  For  further  details  the  reader  is 
referred  to  the  excellent  essays  published  by  our  Education  Department,  and  particularly  those  in  Vol.  9 
of  the  Special  Reports.  I  have  read  these  essays  since  making  a  study  on  the  spot,  and  have  been  much 
fortified  in  a  laborious  inquiry  to  find  both  facts  and  impressions  confirmed  by  observers  of  much  greater 
experience  in  elementary  education  than  my  own. 

"A  few  statistics  may  conclude  this  branch  of  the  subject ;-— 


"  German 

Empire,  1901 

Volka-schqlen. 

Male 
Teachers. 

Female 
Teachers. 

Scholars. 

Total  Coat. 

State 
Contributions. 

Number  of  .Scholars 
to  Each  Teacher. 

Average  Cost 
per  ChUd. 

5S,164 

122,145 

22,339 

8,829,812 

£20,614,300 

£6,017,800 

61 

£2  7s. 

"  Continuation  Schools. 

"  At  14  the  children  leave  the  elementary  school  after  eight  years'  schooling,  divided  into  three 
grades,  and  begin  to  earn  their  living.  Some  indeed  do  that  earlier.  I  have  already  mentioned  that  in 
1901  there  were  9,454  children  under  14  employed  in  "Fabiiken";  and  a  very  large  number,  sometimes 
at  quite  an  early  age,  are  further  employed  at  home  or  in  business  other  than  Fabriken.  A  new  law  has 
just  been  passed  regulating  both  these  classes  of  employment.  Broadly,  however,  the  normal  course  is 
for  boys  and  girls  to  go  to  school  till  14  and  then  to  work  either  at  home,  helping  their  parents,  or  in 
business.  In  trades  where  apprenticeship  obtains  boys  are  apprenticed  ;  in  others,  boys  and  girls  are 
taken  on  at  a  low  wage — say,  2s.  6d.  a  week— and  work  their  way  up  as  they  grow  and  acquire  the  skill. 
They  learn  their  trade  in  the  place  where  it  is  carried  on,  which  is  the  only  place  where  it  is  or  can  be 
properly  learnt.  But  in  order  to  prevent  their  forgetting  all  they  have  learned  in  school,  which  they 
readily  do,  and  to  promote  their  mental  development  in  tlie  same  direction,  continuation  scliools  have 
been  established,  where  they  get  a  few  hours'  instruction  iu  the  week  from  14  to  16,  17,  or  18  years  of 
age.  There  is  no  uniformity  about  these  schools,  which  have  been  developed  out  of  voluntary  efforts ; 
they  are  different  in  towns  and  on  the  land,  different  for  boys  and  girls,  and  different  again  in  different 
States,  being  compulsory  in  some  and  not  in  others.  I  confine  myself  to  those  bearing  upon  industrial 
life.  In  Saxony  and  some  other  States  continuation  schools  are  compulsory  throughout  the  State  for 
boys  from  l-t  to  17  ;  in  Prussia  they  are  optional ;  that  is  to  say,  local  authorities  have  power  to  establish 
them  and  make  them  compulsory.  The  use  of  this  power  is  gradually  extending;  at  present  the  schools 
are  most  developed  in  Nassau.  The  boys  attending  them  are  mostly  learning  or  exercising  a  trade ; 
whether  a  handicraft  or  work  in  shops  or  factories.  The  object  kept  in  view  in  the  schools  is  twofold — 
(1)  to  continue  their  general  mental  development,  (2)  to  help  them  to  become  efficient  in  their  trade. 

"  As  Diisseldorf  is  one  of  the  latest  towns  to  adopt  these  schools,  it  may  be  taken  to  illustrate  their 
aims  and  character  according  to  the  most  recent  idea.s.  The  by-law  establishing  the  schools  and  authorised 
on  December  10th,  1901,  provides  that  all  apprentices  and  youthful  workers  engaged  in  every  sort  of  trade, 
including  commercial  business,  in  the  town  are  bound  to  attend  the  continuation  clas.ses  on  the  days  and 
hours  appointed  until  the  end  of  the  school  half-year  in  which  they  com])Iete  their  IGth  year.  If  they 
fail  to  reach  the  standard  required,  the  liability  rnay  be  prolonged  for  another  half  or  full  year.  Only 
those  are  exempted  who  can  produce  evidence  to  the  satisfaction  of  the  school  committee  that  they  possess 
the  knowledge  and  acquirements  which  it  is  the  aim  of  the  school  to  impart.  Youthful  workers,  apprentices, 
etc.,  who  have  passed  the  school  age  may  be  admitted  as  voluntary  pupils  on  payment  of  the  school  fee, 
with  the  consent  of  the  Committee.  Employers  are  bound  to  contribute  Is.  6d.  quarterly  for  each  scholar 
employed  by  them  of  school  age  ;  voluntary  scholars  pay  the  same.  Scholars  are  bound  to  attend 
regularly  and  keep  the  rules,  under  a  penalty  of  20s  ,  or  three  days'  imprisonment.  The  latter  has  been 
applied  in  two  or  three  cases.  Parents  and  guardians  are  bound  not  to  keep  boys  from  coming,  and 
employers  are  bound  to  let  them  leave  off  work  in  good  time  to  attend  school ;  both  under  the  same 
penalty  as  above. 

"There  are,  therefore,  both  compulsory  and  voluntary  classes,  and  to  these  must  be  added  a  third 
branch— namely,  drawing  classes  for  boys,  which  are  also  voluntary.  The  number  uf  pu])ils  on  the 
register  for  the  winter  half  of  1902  was— compulsory,  1,612  ;  voluntary,  1,026  ;  boys'  drawing  224— 
total,  2,862.  The  compulsory  classes  are  the  most  important.  In  their  arrangement  the  calling  of  the 
pupils  IS  the  guiding  principle.  The  classes  number  49,  thus  distributed  .—Preparatory  for  backward 
lads,  2;  unskilled  workers,  13;  metal  workers,  12  ;  shop  apprentices  and  clerks,  6  ;  building  trades,  4 ; 
art  trades,  3 ;  bakers,  2 ;  graphic  trades,  2  ;  barbers,  butchers,  gardeners,  saddlers,  shoemakers, 
plasterers,  1  each.  The  size  of  the  classes  varies  from  18  to  45.  They  are  held  in  the  elementary  schools. 
The  hours  are  in  all  cases  six  a  week— namely  from  5  to  8  p.m.  twice  a  week,  except  for  the  barbers  and 
bakers,  whose  hours  are  2  to  5  p.m.  No  compulsory  classes  are  held  on  Saturday.  The  voluntary  classes 
are  held  on  Sunday  morning,  9-30  to  1230,  or  in  the  evening,  7  to  9,  on  one'or  two  days  in  the  week. 
The  subjects  of  instruction  are  drawing,  arithmeiie,  reading,  composition,  book-keeping;  knowledge  of 
social  legislation,  and  other  matters  bearing  on  the  rights  and  duties  of  the  lads  as  members  of  the 
community.  lor  instance,  they  are  instructed  in  the  labour  laws,  the  legal  relations  of  employers  and 
employed,  workmen  s  insurance,  the  object  of  tariffs,  taxation,  and  similar  matters.  Arithmetic  and 
reading  are  carried  beyond  the  Volks-schulc  limit,  and  es.siys  are  set  in  such  subjects  as  those  mentioned.  But 
the  chief  energy  of  the  FortbildungR-schule  is  oxpcndcl  on  drawing,  which  is  t'aughtiii  the  most  methodical 
mauner  and  on  a  carefully  devised  system.  Tlio  principle  ,s.  while  traininu-  the  hand  and  eye,  to  make  the 
exercise  bear  specifically  upon  the  trade  in  which  the  pupil  is  engaged  ;  and  great  ingenuity  is  expended 
on  adapting  the  lessons  accordingly.  The  lads  have  to  come  clean,  and  partieularlv  with  clean  hands, 
which  has  a  good  disciplinary  effect.  Dr.  Kuypers,  the  Government  District  Inspector,  who  has  been 
placed  in  charge  ot  the  J)uMseldort  lortbilduni^^s-sdu.loand  is  responsible  for  the  organisation,  has  studied 
the  English  voluntary  continuation  schools  and  formed  a  high  opinion  of  1  horn,  especially  those  in  London. 
He  has  utiised  various  suggestions  picked  up  there  in  the  organisation  of  his  own.  Iu  Germanv,  I  may 
say  generally,  they  are  yery  well  informed  about  English  institutions  and  fr.ankly  appreciative  "of  their 


pierita. 
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■  • "  Tv®  German  continuation  schools  are  for  the  most  part  admiQistered  and  maintained  by  the 
municipality  under  Government  mpervision,  and  with  the  aid  of  a  grant.  They  also  receive  in  in  manv 
cases  substantial  support  from  employers,  who  have  also  founded  and  maintained  such  schools,  where  thev 
did  not  otherwise  exist,  on  their  own  initiative.  Other  employers,  again,  where  there  are  none,  insist  that 
their  apprentices  shall  attend  neighbouring  schools.  A  special  class  of  continuation  schools  called  "  work- 
schools  18  maintained  m  the  State  mining  district  of  the  Saar,  and  the  miners  of  the  Kuhr  coal-fields 
have  a  number  of  their  own. 

"  Domestic  Schools. 
"In  the  Volks-schulen,  girls  are  taught  sowing  and  other  hand-work  up  to  U.  Afterwards,  those 
who  stop  at  home  and  help  their  mothers  have  an  opportunity  of  learning  and  practising  all  kinds  of 
housework  ;  but  in  an  industrial  country,  such  as  Germany  has  become,  a  great  many  begin  to  earn  their 
living  at  once  in  factories  and  shops.  They  are  apt  to  forget  what  little  they  have  learnt  and  to  acquire 
nofurther  domestic  accomplishments  until  they  marry  and  enter  the  school  of  experience  unprepared. 
This  defect  is  to  some  slight  extent,  but  in  no  uniform  manner,  remedied  by  domestic  schools,  of  which 
there  were  in  the  year  1897,  163  with  9,689  scholars.  Only  12  of  .them  were  established  by  municipal  or 
other  local  authorities  ;  the  great  majority  are  carried  on  by  religious  bodies  or  by  employers  of  labour. 
A  few  are  of  ancient  foundation,  but,  as  a  whole,  these  schools  are  the  creation  of  the  last  few  years,  and 
may  be  regarded  as  a  beginning.  The  subjects  of  study  are  cooking,  sewing,  knitting,  ironing,  and  other 
household  occupations.  In  these  respects,  the  education  of  girls  belonging  to  the  middle  and  upper 
classes  is  far  better  provided  for  than  that  of  the  lower  classes,  although  the  latter  have  more  need  of  it. 

"  Trade  Schools. 
"  The  education  hitherto  described  is  of  a  general  character,  with  at  most  an  indirect  bearing  on 
particular  callings.  If  I  am  not  mistaken  there  is  a  general  impression  in  England  that  Germany 
possesses  a  very  superior  educational  system  for  the  training  of  workmen  in  their  particular  trades,  to 
which  the  industrial  progress  of  the  country  is  largely  due  ;  biit  that  is  not  so.  Tbey  learn  their  trade  in  the 
workshop,  just  as  our  own  workmen  did  in  the  days  when  they  were  more  capable  mechanics  and  artisans, 
if  old  hands  are  to  be  trusted,  than  they  are  now.  Apprenticeship  is  still  the  technical  school  for  workmen 
to-day  in  Germany  ;  very  few  indeed,  if  foremen  are  excluded,  attend  the  schools  which  are  called  technical 
in  England.  There  are,  however,  some  trade  schools  and  workshops  in  which  opportunity  is  given  to 
lads  of  that  class  to  study  their  calling  more  fully  and  to  acquire  greater  proficiency  than  is  possible  in 
the  regular  course  of  ordinary  work.  Some  of  them  are  established  by  associations  of  employers,  such  as 
the  metal  industries  of  the  Berg  district,  which  have  a  school  at  Eemscheid,  or  by  individual  firms.  Guilds 
(Innungen)  have  the  power  to  establish  schools  for  their  own  trades,  which  are  the  handicrafts.  They 
also  assist  in  the  classes  of  the  Fortbildungs-schule  for  their  own  speciality.  No  comprehensive  infor- 
mation is  to  be  obtained  about  trade  schools  of  this  class,  but  they  are  particularly  numerous  and  well 
organised  in  Berlin.  Practical  and  other  instruction  in  the  more  artistic  crafts  is  given  at  art-trade 
schools,  such  as  that  at  Diisseldorf,  which  has  been  already  mentioned  in  the  account  of  that  town.  On  the 
whole,  it  must  be  said  that  the  technical  schooling  of  ordinary  workmen  plays  a  very  small  part  in  the 
industrial  development  of  Germany. 

"  Militarii  Service. 

"There  remains  one  truly  educational  factor  in  the  life  of  the  v.'orVman,  though  it  is  not  usually 
regarded  in  that  light.  At  20  all  male  German  subjects,  with  some  trifling  exceptions,  are  liable  to 
service  with  the  colours  for  two  years  in  the  infantry  or  three  years  in  the  cavalry.  It  is  reduced  to 
one  year  in  the  case  of  elementary  h^chool  teachers  and  candidates  for  the  post,  and  to  one  year's 
voluntary  service  for  those  who  have  reached  a  certain  standard  of  higher  education,  or  who  pass  the 
required  examination.  Practically,  the  male  population  passes  through  the  ranks  at  the  age  20-22.  The 
liability  comes  just  when  a  lad  has  learnt  his  trade  and,  undoubtedly,  forms  a  break  in  his  civil  career; 
but  I  have  met  with  no  two  opinions  about  its  educational  value  to  the  individual  and  its  industrial  value 
to  the  nation.  Perhaps  the  most  striking  effect  is  the  physical  benefit  derived  from  the  exercises,  drill, 
gymnastics,  and  regular  life.  It  turns  a  weedy  anaemic  lad  into  a  well-knit  upstanding  young  man  with 
sound  lungs  and  well-developed  limbs.  It  further  teaches  him  cleanliness,  discipline,  order,  authority, 
self-respect,  and  respect  for  others.  The  effect  in  the  workshop  is  visible  at  every  turn.  It  is  hardly  too 
much  to  say  that  military  service  is,  more  than  any  other  educational  influence,  the  making  of  industrial 
Germany.  "  Employers  and  employed  have  gone  through  it  together  ;  they  have  learnt  in  the  same  school, 
and  they  equally  understand  that  order  is  essential  to  every  organised  force,  industrial  as  well  as  military. 
It  is  sometimes  objected  that  military  training  has  the  defect  of  making  men  automata  and  incapable  of 
initiative.  That  is  certainly  possible.  Nor  can  it  be  denied  that  the  Germans,  and  particularly  German 
workmen,  are  weak  in  initiative  ;  but  that  appears  to  me  to  be  in  the  national  character,  which  is  essentially 
deliberative  rather  than  adventurous.  Their  virtue  is  order,  and  they  do  well  to  cultivate  it.  Perhaps, 
if  the  sole  object  of  the  training  were  social  or  industrial,  it  might  be  somewhat  relaxed  with  advantage ; 
but,  as  things  stand,  no  unprejudiced  observer  can  fail  to  see  how  great  a  source  of  physical  and 
industrial  strength  it  is." 


The  syllabus  of  one  Continuation  School  is  given,  and  that  in  the   City  of  Dresden  has  been 

ilGCtGO. 

CUEEICIJLUM    OF   THE    MUNICIPAL    CONTINUATION    ScHOOL,    DniSDEN    (1898). 

I.  The  purpose  of  the  Continuation  School  is  to  further  the  general  education  of  its  pupils,  and  to  give 
them  such  knowledge  and  experience  as  they  need  in  their  further  private  life,  and  especially  in 
their  trade. 
Therefore,  the  subjects,  and  of  course,  tuition,  must  be  adapted  to  local  conditions  and  require- 
ments ;  but  at  the  same  time  the  right  proportion  between  general  and  special  trade  instruction  must  not 


be  neglected. 


It  must  always  be  remembered  that  the  teacher  cannot  do  any  better  for  a  youth  than  to,  at  the 
right  time,  and  under  a  proper  system,  introduce  him  to  the  purpose  of  his  life. 

A  youth's  interest  in  the  subjects  of  tuition  may  always  be  kept  up  by  constantly  relating  to  hia 
private  and  professional  work. 
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The  local  Continuation  Schools  though  they  are,  in  fact,  professional  schools,  are,  at  the  same  time, 
educational,  and  it  is  their  constant  aim  to  make  their  young  people  moral  and  religious. 
The  Continuation  Schools  have  a  three  years'  course,  four  hours  weekly. 
Each   school   is  divided   into    a  branch,  luith  Drawinj  (Branch   A),   and  one  wMout  Drawing 

(Branch  B).  j       r,  •    r 

A\^ithiii  these  main  branches  the  pupils  are  to  be  distributed  according  to  their  trade,  their  former 

education,  and  their  intellectual  capacity,  into  one  of  these  three  classes,  viz.,  3,  2,  and  1.     (3  is  the 

lowest,  1  the  highest  class). 

Those  pupils  that  have  just  left  the  public  school  (volks-schule),  at  14  years  of  age,   will  usually 

be  put  into  the  third  (lowest)  class  ;— especially  well  prepared  pupils  may  be  put  into  a  higher  class, 

according  to  the  results  of  an  examination  at  the  beginning  of  the  course.  ,    .    , 

Pupils  entering  during  the  course  of- the  year  will  be  classified  according  to  their  last  school 

If,  during  the  year,  it  should  be  found  a  pupil  is  put  into  a  class  too  high  or  too  low,  he  may  be 
transferred. 

Alongside  these  three  classes,  a  fourth  one  has  been  introduced  for  pupils  that  have  not  fully 
reached  the  aim  of  the  public  school.  In  this  class  these  pupils  are  to  be  prepared  for  entering  3rd 
class  in  the  following  year. 

The  lessons  consist  of  German,  Book-keeping,  and  Business  Knowledge,  Oaligraphy,  Shorthand 
Writing,  Arithmetic  with  Geometry ;  Realistics,  such  as  Geography,  History,  Natural  Sciences,  Law 
Knowledge,  Political  Economy,  and  Drawing. 

In  the  drawing  classes,  which  chiefly  consist  of  trade  apprentices.  Drawing  takes  the  place  of 
Caligraphy,  with  two-hour  lessons  per  week,  and  at  the  same  time.  Arithmetic,  Geometry,  and  Eealistics 
are  shortened. 

Commercial  apprentices,  oflice  boys,  &c.,  receive  in  the  second  and  third  year  lessons  in  Shorthand 
instead  of  Caligraphy. 

All  lessons  are  to  be  co-ordinated. 

Lessons  have  to  start  where  the  public  school  course  terminated,  and  their  purpose  is  to  consolidate 
such  instruction  and  show  its  uses  for  practical  life. 

Lessons  have  to  start  and  close  punctually  with  a  prayer  spoken  by  the  teacher,  or,  if  practical, 
with  a  song. 

II.  The  various  subjects  of  instruction  : — 

1.   German. 

The  education  in  the  German  tongue  has  to  be  well  cultivated  in  all  lessons. 
The  instruction  in  German  consists  of  Reading  and  Composition;  where  necessary.  Grammar  and 
Spelling  form  part  of  the  teaching. 

In  all  written  work,  pupils  are  to  be  made  to  write  cleanly,  clearly,  and  smartly. 

A. — Reading : 

Only  in  the  fourth  (preparatory)  class,  as  an  independent  subject. 

In  the  higher  classes  the  reading  matter  is  to  impart  useful  knowledge,  create  opinions,  encourage 
independent  reading ;  to  be  selected  alternately  from  idealistic  and  realistic  matter. 

Explanations  must  not  particularise  too  much  ;  must  show  only  the  main  contents,  etc.,  and  must 
bear  on  the  pupil's  aims  in  life. 

B. — Composition. 

By  composition  pupils  are  to  be  taught  to  write  down  their  thoughts  correctly,  and  in  proper 
order,  and  especially  to  write  out  simple  business-letters  and  documents  as  wanted  in  everyday  life. 

All  business  compositions  have  to  be  previously  explained  with  the  forms  and  terms  now  used,  and 
have  to  he  then  worked  out  by  the  pupils  with  reference  to  their  trade. 

The  sequence  of  these  business-letters  has  to  be  maintained,  so  as  to  form  a  complete  business 
transaction  right  through. 

Class  4 — 

Copies   and   dictation ;     simple   exercises   in   connection    with    reading-matter,   short  business 
communications  and  advices,  invoices,  receipts,  etc. 
Class  3— 

Puller  communications  re  purchase,  sale,  rent,  order  of  goods,  despatch  of  goods,  with  invoice- 
letter   and   advice  note;    delivery-order  receipt,    payment    by  cheque,   money-order,   &c. 
Advertisement :  journeyman  wanted  ;  letter  of  application,  etc. 
Class  2— 

Circular  advertisement ;  business  apprentice  or  journeyman  wanted.     Contract  with  apprentice. 
Reference  for  employer.     Letter  reminding  client  of  payment  due  but  not  paid.     Request 
for  renevpal  Promissory-note.     Security.     New  year's  and  other  congratulations  to  friends 
and  relations.     Letters  to  authorities. 
Class  1— 

Subjects  arising  from  the  course  of  Book-keeping :  circulars,  announcements  of  business  opened 
or  transferred,  tenders  for  contracts,  calculation  of  costs,  power  of  attorney,  agreements, 
bills  of  exchange,  bills  of  lading,  forms  for  despatch  of  goods  to  foreign  countries,  etc. 

C. — Book-keeping  and  business  knowledge. 

Pupils  are  instructed  in  Book-keeping  and  business  knowledge  as  far  as  they  can  possibly 
understand. 

Matter  and  course  of  instruction  are  to  be  adapted  to  the  profession  of  the  bulk  of  the  pupils. 

Business  events  connected  with  their  profession  have  to  be  introduced  to  serve  as  starting-points 
for  instruction  in  business  knowledge,  production  of  raw  materials,  tools,  machines,  business  institutions. 
This  matter  is  to  be  treated  too  in  connection  with  the  Arithmetic  lessons. 

Practise  single  entry  system.  Enter  a  two-monthly  business  course  in  the  necessary  books,  and 
do  all  the  written  work  in  connection  with  the  business  events. 

Drawing  claases  do  only  a  o?}e-monthly  course.  Books 
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Books  to  be  kept— Stock  Book,  Journal,  Casli  Book,  Ledger.  As  secondary  books— Wa^es  and 
Calculations  Book.  ° 

All  business  events  are  first  to  be  entered  in  a  Jonrnal  from  which  they  are  transferred  to  the 
Ledger  and  Cash  Book. 

Take  stock  and  make  a  balance  to  show  profit  or  loss. 

Pupils  attending  1st  (highest)  class  for  a  second  year  to  be  taught  to  work  independently. 

D. — Caligraphy  and  Shorthand  "Writing  (in  branch  B). 

2.  Arithmetic  and  Oeomelry. 

By  the  arithmetic  exercises  pupils  are  to  learn  to  quickly,  correctly,  and  independently  make  all 
cakulations  for  practical  life. 

Every  lesson  is  to  start  with  short  exercises  of  mental  calculations. 

Only  exercises  useful  for  pr.ictical  life.  The  profession  of  the  pupils  is  always  taken  into 
consideration,  and  too  complicated  examples  are  avoided.  Special  practice  is  given  in  German  coin, 
measurement,  and  weight  system. 

Class  4— 

Eepetition  of  the  four  fundamental  methods  of  calculation — decimals,  measurements,  weights, 
and  money  calculation. 
Class  3— 

Eepetition  of  the  four  fundamental  methods  of  calculation — decimals,  measurements,  weights, 
and  money  calculation.     Price  calculations,  calculations  of  interest. 
Class  2— 

The  four   fundamental   kinds   of  calculations   with   ordinary  fractions.      Eule  of  three  with 
fractions.      Interest,  discount.      Alligation   calculations.      Examples  from   sick  fund  and 
accident  fund  ;  subscription  calculations. 
Class  1— 

Eepetition  of  all  kind§  of  calculations  in  connection  with  book-keeping — Commercial  calculation, 
daily  interest,  profits  and  loss,  calculations  of  costs,  stock,  shares ;  compound  interest, 
old-age  pension,  and  invalid  pension  calculations. 

Geometry. 

Specially  to  practice  the  construction  and  calculation  of  spaces,  in  continuation  of  the  lessons 
learnt  in  the  Public  Schools,  with  due  consideration  of  the  profession  of  pupils.  Geometrical  exercises 
may  be  combined  with  Arithmetic  lessons,  and  in  case  the  whole  of  the  teaching  is  done  by  one  teacher, 
G-eometrieal  exercises  may  be  treated  with  Drawing  lessons. 

Class  3— 

Eepetition  of  the  various  kinds  of  lines  and  angles,  calculation  of  straight  lined  planes,  the 
regular  quadrangles,  triangles,  irregular  quadrangles^  cubes,  cubic   measurement,  simple 
constructions.     (Partition  of  lines,  angles,  planes.) 
Class  2—  ■         _ 

Calculation  of  bent-lined  planes,   and  simplest  bodies.      The  circle,   ellipse,  prism,   pyramid, 
cylinder,  simple  constructions  in  connection  therewith. 
Class  I — 

Calculations  of  straight  and  curved  lined  planes,  the  flattened  pyramid,  the  cone,  the  flattened 

cone,  the  sphere,  constructions  therewith. 
Practical  examples  and  uses  for  all  the  rules. 

3.  Bealistics. 

Since  time  is  too  limited  to  treat  the  Eealistic  subjects  separately,  Geography  is  to  be  made  the 
centre  of  consideration  and  all  other  subjects  are  to  be  treated  in  connection  therewith. 

The  3r(i  Class  of  the  B  branch  has  for  this  subject  one  hour  per  week  for  the  whole  year,  while 
Classes  2  and  1  take  first  Geography,  and  later  on  No.  2  takes  Law  teachings,  and  Class  1  takes  Political 
Economy. 

In  the  A  branch  Eealistics  change  with  Arithmetic  and  Geometry  each  week. 

Connecting  with  the  aims  of  the  Public  School,  the  pupils  are  to  be  made  acquainted  with  the 
conditions  of  Nature  and  the  life  of  their  immediate  surroundings,  in  such  a  way  as  to  improve  their 
mind  and  character ;  their  interest  in  public  and  industrial  pursuits,  etc. ;  to  encourage  them  to 
independently  continue  their  own  education. 

Patriotism  is  to  be  encouraged  by  all  possible  means,  with  due  respect  to  local  conditions. 

In  the  natural  sciences,  teaching  of  Sanitary  rules  is  to  be  included;  the  instruction  in  Geography 
and  History  is  to  be  made  the  basis  for  Law  teachings  and  Political  Economy. 

All  uninteresting  strings  of  names  of  towns,  rivers,  countries,  and  figures,  etc.,  are  to  be  avoided. 

In  the  teaching  of  Law,  it  is  not  only  necessary  that  the  pupils  are  made  acquainted  with  the  forms 
of  Government,  but  they  must  be  shown  how  the  welfare  of  every  individual  depends  on  the  obedience 
of  all  citizens  to  the  law,  etc. 

Class  3 —  .         .  T      ,  1  ,•  •,! 

The  kingdom  of  Saxony,  according  to  situation,  size,  surlace,   climate,  and  population,  with 

consideration   of  natural   and   artificial   products,   commerce,   etc. ;    important   means  of 

communication,  coal-mining,  iron  ore  (where  found  and  where  treated),  corn-growing  and 

milling,  timbers  and  their  uses,   building   stones    (sandstone,   granite,    porphyry),   chalk 

and  clay. 
Useful  animals  (cloth  manufacture,  tanneries,  glove  and  boot  trade). 
Spinning  plants— spinning  and  weaving. 

Imports,  exports  by  rail  or  by  water  (Elbe).  ...  . 

Oermany  in  much  the  same  way,  giving  chapters  of  history  in  connection  with  important  places. 

Bemarh. Law  and  Political  Economy  are  not  taught  in  3rd  Class,  because,  otherwise,  pupils  going 

straight  into  2nd  Class  would  lack  the  basis  of  this,  to  them,  new  matter,  while  they  are  supposed  to 
know  already  the  geographical  and  historical  matter  taught  in  3rd  Class.  Class  2— 
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Class  2— 

Geography — 

The  European  countries  with  their  r3]ation  to  G-erinan  commerce  and  trades,     12  hours. 

Law — 

(a)  Family :   Father's   power,  will,   trustees,   servants,    apprentices,  workmen   and  their 

relation  to  their  master. 
(h)  Community;    Political,    School   and   Church    Communities,   their    rights   and   duties 

Police,  Local  Government,  and  Taxes. 

(c)  The   State   (Saxony)  :    The  King   and  Eoyal   family,   the    Government,  constitution, 

Ministry  and  its  departments.     Loans,  State  taxep.  Courts.     The  Oath. 

(d)  The  Empire:  Constitution,  Government  Consuls.  Ambassadors,  German  Subject. 
Naturalisation.  Invalid  and  Old-age  Pensions.  Finances,  Army  and  Navy,  Customs, 
Monopolies,  Taxes,  Loans. 

Class  1 — ■ 

Geography — 

The  more  important  Countries  (not  European),  with  their  relation  to  German  Commerce 
and  Trade.     German  Colonies  ;  Mail  Steamer  lines.     12  hours. 
Political  economy — 

Eequirements  of  the  individual  and  community. 

I.  Production  of  Goods — 

(a)  by  nature  ;  natural  powers  used  by  man  to  assist  him. 

(J)  by  work  ;  partition  of  labour.  Trades,  Trades  Unions,  Factories,  "Wages,  Strikes, 

iParties. 
(c)  by    capital,    invested    and    circulating    capital.      Landholders.      Machines,    Tools, 
Companies  on  Shares,  Patents,  Trade-marks,  Copyright.     Capital  interest.     Credit, 
Cheques,  Bills,  Paper-money,  State  Loans,  Bonds,  Banks'  Exchange,  Eates. 
II.  Circulation  of  Goods,  Barter,  Price,  Money,  Supply  and  Demand,  Competition.    Commerce 
and  means  of  communication  (Eailway,  Post,  Telegraph,  Telephone).     Tariffs. 

TIL  Distribution  of  Property  and  Consumption  of  Goods.     Poor  and  Eich,  economy,  avarice. 
extravagance,  luxury.     Savings  Banks,  Insurance. 

1.  Drawing. 

By  the  drawing  lessons,  pupils  are  to  be  improved  both  in  their  taste  for  beautiful  forms  and  in 
their  technical  skill,  and  to  be  taught  to  use  their  skill  on  tasks  of  their  particular  trade. 

According  to  their  professional  requirements,  pupils  are  to  be  taught  either  more  freehand  drawing 
or  more  constructive  drawing. 

Drawing  of  figures  or  part  of  figures,  to  understand  which  art  study  would  be  necessary,  is  to  be 
avoided;  same  with  simple  copying  of  drawings. 

Pupils  to  be  arranged  in  groups  according  to  trade  ai  far  as  possible. 
_        It  is  the  purpose  of  the  3rd  Class  to  equalise  the  differences  in  performances  of  the  pupils  by 
suitable  exercises  in  ornament  and  line  drawing. 

To  exercise  the  eye  in  colouring,  fill  in  with  water-colours,  and  to  give  special  attention  to  the 
careful  drawing  of  the  outlines  as  the  most  important  part. 

In  the  2nd  Class  pupils  are  to  be  employed  in  drawing  from  professional  models  or  desit'ns,  or 
transterring  from  such  m  given  scales. 

_  In  the  1st  Class  professional  drawing  is  to  be  continued,  with  proper  regard  to  individual  abilities 
or  inclinations  Sketchings  from  objei^ts  in  certain  scales,  correctness  of  which  is  to  be  checked  by  the 
teacher,  and  which  are  to  serve  as  bases  for  elaborate  drawiD,"e. 

Pupils  are  to  be  taught  to  understand  all  sorts  of  drawings  used  in  their  trade,  to  be  able  to  work 
from  them,  to  trace  objects  technica-lly  correct,  and  to  create  simple  designs.  Mechanical  aids  are  allowed 
to  be  used. 

Every  drawing  to  be  handed  in  to  the  teacher  fully  finished,  signed,  etc.,  giving  hours  of  work 
devoted  to  it,  d       >        >  &       o 

{a)  The  freehand  drawing  is  specially  for  apprentices  of  the  decorative  trades,  decorative  and  porcelain 
painters,  lithographers,  engravers,  sculptors,  stucco -workers,  barbers  and  hairdressers. 

(h)  Constructive  drawing  for  lock  and  black  smiths,  engineers,  bricklayers,  carpenters,  joiners,  stone- 
in  3  SOUS  •  CTC. 

Drawing  compasses,  squares,  etc.,  to  be  used. 

,_,,.,  («)  Freehand  Drawing. 

1 .  ±  or  decorative  trades  : 

Class  3— 

Ornaments  in  preparation  of  professional  drawing  coloured 

In  summer,  class  all  taught  together,  and  in  winter  in  groups  separately. 
Class  2 — 

^'  ^^°27^;;^J  "^/^"i^f^^-Transferring  of  decorative  designs  in  given  proportions.      Taught  in 
Class  1— 

^'"'"''^^^l^J'^^^'^^^^^^^^''^^'^^^,^^^--,  Its  uses  for  putting  together  of  new  designs,  etc. ; 

pupils  to  W' 
3  and  hairdri 
Instead  of  caligraphy,  these  get  one  hour  drawing  a  week,  similar  to  the  decorative  trades. 


Able  pupils  to  work  from  nature  (perspective,  the  elementary  laws  of  light,  etc) 
2.  For  barbers  and  hairdressers  : 
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as  for  Locksmiths, 


(^)   Constructive  Drawings.— Eor  Locksmiths. 
Class  3—  ° 

Preehand  drawing  from  models— (Enke's),  spiral,  etc.;  linear  drawing,  to  get  pupils  used  to 
the  handling  of  the  square,  drawing-compasses,  and  curves. 

Construction  of  regular  polygons,  important  as  the  basis  for  rosettes,  etc. 

Projections  drawing.— Cube,  oblong,  round  column,  six-sided  column,  cone,  screw,  profile  cuts, 
various  iron  shapes, round,  square,  and  flat,  T-shape,  cross-shape,  double  T  (H),  cylindrical 
(hollow)  ;  the  simple  lock,  with  screw-holes,  etc. ;  simple  iron  railings  ;  the  standard  key. 
Class  2 — 

In  Summer — Exercises  in  professional  drawing,   of  railings,   etc.,  from  models   and   designs. 

Individual  instruction. 
In  Winter—The  chamber-lock,  the  catch-lock  (door-lock),  (padlock),  the  bolt-lock  (bolt  and  bar). 

Class  instruction. 
Class  1 — 

In  Summer — Drawings  for  construction  of  railways,  gates,  etc.     Sketches  according  to  scale. 

Individual  instruction. 
In  Winter— Various  kinds  of  complicated  locks  and  keys.     Class  instruction. 

2.  Por  Engineers— (Engine-builders  and  Machine),  more  or  less  the  same  as 

but  with  special  regard  to  their  trade. 

3.  Eor  mechanics  and  electricians,  but  with  special  regard  to  their  trade. 

4.  Eor  building  trades— Bricklayers,   Carpenters,  Stonemasons,  and  related  trades,  but   with 

special  regard  to  their  trade. 

In  the  highest  (Ia)  Baher  class,  instead  of  Eealistics,  the  following  are  taught : — 
Business  and  trade  knowledge — 

1.  Establishing  a  Bakery — Laws  and  by-laws  relating  to  it. 

2.  The  Bakery — Dimensions,  ventilation,  heating,  lighting  (kerosene,  gas.  electricity)  ;  tools  and 

dishes,  the  baking-stove  (oven),  wood  and  coal  burning. 

5.  The  Plour — Milling,  quality  of  flours,  mixing,  storing,  and  cleaning  of  flour. 

4.  Ingredients — Water,  milk,  yeast,  salt,  butter,  eggs,  sugar,  saffron,  natron,  ammonia,  etc. 

5.  Products — {a)   Bread,  dough,  kneading-machine,  process  of  fermentation,  proper  weight- 

scales  ;  the  baking  process ;  various  kinds  of  bread — their  digestiblenoss  and  nutritiveness  ; 
prices  of  bread.  (S)  Polls ;  dough ;  parting-machine,  (c)  Pine  baking,  cakes,  double 
baking,  biscuits,  wedding-cakes,  etc. 

6.  Development  of  the  Trade — Historical,  union,  laws,  master,  apprentice,  and  journeyman  j 

working-time,  wages,  insurance,  lodges. 

7.  Corn  Trade — Corn  exchange;  corn  usury  (corners);  railway  and  river  tariffs  ;  corn-producing 

countries  ;  colonies  ;  mail  steamers. 

8.  Capital,  credit,  bills,  banks,  share,  trade,  and  commercial  laws. 

Working  Plan  (Hours  per  Week). 


Composition,  Book-keeping 

Reading 

Drawing 

Caligraphy,  Shorthand    

Arithmetic  and  Geometry  , . 
Realistics   


A  (Drawing). 

B  {not  Drawing). 

Class. 

Class. 

4. 

3. 

2_ 

1. 

4. 

S. 

2. 

1. 

II 

1 

1 

1 

11} 

1 

1 

1 

1 

2 

o 

2 

1 

i 

i 

i 

1 

1* 

1* 

1* 

1 

1 
1 

1 
1 

1 
1 

»  Inti 

irn  (week 

ly). 
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CHAPTER  VIII. 

Continuation,   Trade,  and  Technical  Schools  of   Other- 
German  Cities. 

[U.  H.  KNIBBS.] 

1.  Introduction.— Although  the  educational  features  of  the  various  Kingdoms  and  Grand-duchies, 
etc.,  of  the  German  Empire  are  not  absolutely  identical,  forasmuch  as  they  have  grown  up  independently, 
there  is  a  generic  likeness  between  them.  The  common  language,  and  the  educational  earnestness  of  the 
German  people,  leading  directly  to  a  healthy  spirit  of  emulation  in  so  important  a  public  institution  as 
the  educational  system,  have  necessarily  produced  the  result  mentioned. 

In  the  two  preceding  chapters,  the  features  of  lower  technical  education  in  Berlin  and  Dresden 
have  been  outlined. 

Throughout  Germany  there  are  schools  designed  to  supplement  the  education  of  the  primary 
school,  the  school  of  the  masses,  the  folkschool  as  it  is  called.  Such  schools  are  more  or  less  technically 
organised.  They  serve  the  double  purpose  of  extending  and  consolidating  the  education  in  the  folk- 
school  (Volkschule)  and  of  supplying  some  degree  of  practical  education  touching  more  directly  the 
necessities  of  the  career  in  life. 

Such  schools  are  typitied  by  the  Forthildmgsanstallen  of  various  parts  of  Germany— the 
institutions  in  which  the  education  is  extended,  or  continued.  They  are  not  intended  to  lead  on  to  higher 
schools,  and  the  University,  they  are  practical  in  their  aim,  though  in  a  liberal  sense. 

These  institutions  may  be  State  institutions  {staailichen)  or  municipal  {sfadtiscJien),  and  they  may 
have  a  definite  orientation  toward  industry — i.e..  they  may  be  gewerhlichen.  Thus  one  finds  schools 
vvith  such  a  title  as  "  Stadfische  O  ewerUiche  Fortbildungsschule"  which  may  be  rendered  Municipal 
continuation  industrial  school,  or  again  with  the  title  "  Gewerhliche  Fachschule,"  which  may  be  translated 
Industrial -craft  school. 

When  the  schools  deal  with  those  forms  of  industry  which  demand  considerable  artistic 
knowledge,  they  are  known  as  "  Kuns/gewerblichen  Schulen,"  i.e.,  schools  for  artistic  industries. 

Sometimes  the  schools  are  limited  in  their  sphere  of  work  to  a  particular  trade,  craft,  or  "  Fach" 
and  are  then  known  by  the  name  of  the  trade,  as  "  Steinmefzschule,"  a  school  for  teaching  the  art  of  the 
stonemason,  or  "  Webeschule,"  a  school  for  teaching  the  art  of  weaving,  and  so  on. 

Naturally  the  localising  of  certain  forms  of  industry  tends  to  accentuate  the  frequency  of  certain 

■  types  of  school,  or  to  call  into  existence  particular   schools.     It  is  worthy  of  special  remark,  however, 

that  although  on  the  whole  schools   of  a  given  type  will  tend  to  rise  in  response  to  a   corresponding 

demand,  Germany  has  not  merely  shewn  that  she  is  willing  to  act  when  the  demand  has  arisen,  she  has 

also  shewn  a  readiness  even  to  anticipate  the  demand. 

The  natural  activity  of  a  people  does  not,  of  course,  depend  wholly  on  the  fact  that  a  particular 
type  of  industrial  instruction  is  provided  for ;  but  given'  that  a  nation  is  not  subjected  to  artificially 
created  and  harassing  restrictions  in  industrial  effort,  the  efficiency  of  that  effort  does  largely  depend 
upon  the  thoroughness  of  the  general  and  technical  preparation  for  it. 

Throughout  Germany  this  is  recognised,  and  that  young  people  maj  enter  on  the  serious  work  of 
life  in  an  eflELcient  manner,  and  at  as  early  an  age  as  possible,  the  continuation,  trade,  or  lower  technical 
schools  have  been  created. 

While  it  is  recognised  that  in  all  cases  the  school  and  its  workshops  cannot  reproduce  the  complete 
conditions  of  practical  work,  it  is  recognised  also  that  it  can  meet  almost  every  demand  to  equip  the 
workmen  thoroughly.  In  the  building  trades,  for  example,  it  may  be  true  that  a  youth  leaving  his 
technical  school  will  not  feel  at  home  on  a  large  building  ;  he  will  need  experience  ;  he  has,  nevertheless, 
learnt  his  craft,  and  to  accustom  himself  to  the  conditions  of  its  practical  exercise  is  relatively  an  easy 
matter. 

2.  The  Loicer  Technical  Schools,  generally. — It  was  obvious  to  the  Commissioners,  in  reviewing  the 
equipments  for  technical  instruction,  that  the  work  was  seriously  undertaken,  though  it  is,  of  course, 
true  that  equipment  does  not  necessarily  represent  systematic  work.  The  character  of  the  whole  effort, 
and  the  personnel  of  the  teaching  staffs  was,  however,  sufficient  proof  of  the  fact  that  the  inner  merit  of 
the  system  was  equal  to  its  outer  pretensions. 

The  administrative  organisation  is  ordinarily  the  same.  At  the  head  of  each  school  is  a  Director, 
responsible  for  its  control,  who^  sees  to  the  efficiency  of  its  courses  ;  to  its  relations  with  the  State, 
municipality,  or  district;  and  to  its  relations  vvith  the  general  public.  He  may  also  be  an  instructor  in 
one  or  more  of  the  courses  given  therein. 

The  instruction  is  usually  both  general-theoretical,  technical,  and  practical.  It  is  given  in  day- 
courses,  evening  courses,  and  Sunday  morning  courses. i 

It  will  suflttce  to  take  a  few  examples,  practically  at  random,  to  illustrate  the  general  ideas  of 
technical  education  m  Germany,  and  among  these  will  be  included  what  may  be  called  technical  middle 
schools;  that  is  to  say,  schools  which,  though  below  the  grade  of  technical  universities,  are  above  the 
grade  of  trade  schools.  g_ 

1  The  feature  of  Sunday  moruing-courses  is  a  somewhat  widespread  one  in  Europe.  So  far  as  the  Commissioners 
could  learn,  such  courses  are  always  held  in  the  forenoon.  Jluch  of  the  instruction  which  is  given  in  the  "Sunday 
School"  of  English  speaking  people  is  on  the  other  hand,  more  systematically  given  in  the  week  days  of  the  Continental 
chool,  and  the  religious  element,  on  the  whole,  is  more  uniformly  distributed  throughout  the  week. 
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Hamh„r,r^\'«S!f?iwt''^''(i^-'"''"7--^^^P''°^'^'°'^  ^o""  i'^dustrial  and  technical  education  in 
Hamburg  is  as  indicated  by  the  following  educational  establishments,  viz.  :— 

I.  The  BaugewerTcscTiule  (Builders'  School). 
II.  The  Teclinikum  (Technical  School),  which  includes  courses  in— 

(a)  Sohere  Masohinenlau  (Higher  Engineering  Construction), 

(b)  „      'ScA«#'/»osaAi«ew6aM  (Marine-Eagine  Construction). 

(c)  „      Schiffhau  (Ship-building). 

(d)  „      JElechtrotecTinik  (Electrotechnics). 

These  (a)  to  (d)  are  middle  schools,  not  merely  schools  for  artisans. 

III.  Wagenlauschule  (Carriage-builders'  School). 

IV.  Kunstgewerleschule  (School  for  the  artistic  industries). 
V.  Tagesgeicerleschule  (Day  industrial  school). 

VI.  Ahend-und.  Sonntagsgeioerheschulen  (Evening  and  Sunday  industrial  schools). 

There  is  a  head  school  (Hauptschule)  and  a  number  (9)  of  auxiliary  schools. 
\^II.  Kaufmdnnisclie  FortUldungsschulen  (Commercial  continuation  schools). 
^^         There  are  7  of  these  commercial  schools.     Schools  I  and  VI  have  existed  since  the  year  1865 ; 
II,  III,  and  IV  since  1895 ;  V  since  1881 ;  and  VII  since  1898. 
A  general  idea  will  be  given  of  these. 

4.  Samburg  School  for  Master-luilders  or  Architeats.—The  character  of  this  school  is  well  indicated 
by  its  programme,  which  is  as  follows : — 


Programme  of  the  "  .Baugewerkschule  "  at  Sat 

nhurg. 

j  Subjects. 

Classes  and  Hours  per  Week. 

IV. 

III. 

II. 

I. 

"Writing 

1 

German     

3 

... 

Business  matters 

2 

1 

1 

Book-keeping       

2 

1 

Arithmetic 

2 

2 

Algebra     

4 

3 

2 

G-eometry 

4 

3 

1 

Trigonometry        

1 

1 

Mathematical  exercises 

4 

Physics 

3" 

1 

Chemistry  and  theory  of  building  material       

3 

1 

Constructional  mechanics,  or  statics 

4" 

Theory  of  elasticity         

3 

Graphical  statics 

... 

2 

3" 

Statistical  calculations  in  connection  with  building  construction 

2 

Freehand  drawing 

4 

4 

4 

... 

Compass  drawing  and  descriptive  geometry     

8 

4 

2 

2 

Stone-cutting       

... 

2 

•  ■• 

The  theory  of  building  construction 

d 

6 

4 

4 

Architectural  drawing      

9 

8 

6 

4 

Design  of  details  in  building  construction        

... 

2 

Building  estimates            

2" 

1 

Building 

... 

.,, 

... 

2 

Theory  of  the  form  of  buildings             

4 

4 

.  •  • 

••• 

Architectural  form           

... 

■  •• 

2 

2 

Architecture 

i" 

1 

1 

<  •  • 

Architectural  drawing     ... 

6 

>  •  • 

Designs  for  buildings      

. . . 

10 

13" 

Building-design,  under  examination      

... 

... 

... 

3 

Surveying 

... 

... 

... 

2 

The  Winter  course  commences  in  November  and  ends  in  March,  the  Summer  course  in  April  and 
ends  in  September.  The  instruction  is  given  between  8  and  12  in  the  morning,  from  2  to  6  in  the  after- 
noon. After  passing  each  of  the  three  lower  classes,  the  pupil  receives  a  certificate.  By  an  Examination- 
Eegulation  of  24  April,  1896,  the  Leaving-Examination  (Abgangspriifung)  takes  place  in  co-operation 
with  examinations  held  by  the  Bauhiitte  zu  Hamburg.  The  school  fees  amount  to  90  marks  (£4  10s.  Od.) 
for  each  class.  Pupils  are  recommended  to  attend  the  eveniug  and  Sunday  morning  instruction  in  the 
Qewerheschule  or  the  Tagesgewerleschule  as  a  preparation  for  the  Baugewerkschule. 


5.   Work  in  the  Individual  Courses. — A  fair  understanding  of  the  real  nature  of  the  work  can  be 
had  only  by  taking  the  courses  in  detail.     This  will  be  done  with  great  brevity. 

Writing — 

Class  IV.  Eound  hand  for  architectural  drawings. 

German — 

Class  IV.  Orthography.     Exercises  having  regard  to  technical  phraseology,  including  that  from 
foreign  languages.    Grammar  and  etymology.  Exerpiges  in  composition.  IDescriptions 

and  letters, 
3 I  Business 
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Business  Matters. — 

Class  III.  Eecapitulation  of  orthography  and  grammar.  The  ordinary  forms  of  business 
correspondence,  etc.  Bills,  receipts,  obligations,  surrenders,  amortisations,  com- 
pletions, business  letters,  news,  attestations,  etc.,  etc. 
,,  II.  Theory  of  exchange.  General  observations  on  the  origin,  existence,  and  kinds  of 
exchange.  Law  thereof.  Preparation  of  official  returns.  Introduction  to  the 
exhibition  of  an  explanatory  statement  in  connection  with  the  architectural 
drawings  for  a  house. 
„  I.  Continuation  as  to  oBBcial  return.     Technical  language  and  matters  to  be  attended  to 

in  buildings,  operations,  and  explanatory  statements  in  connection  therewith. 
Sooh-keeping. — 

Class     II.  Opening  up  a  set  of  books  in  the  system  of  double  entry  for  a  carpentry  or  a  builder's 
business.     Closing  the  books  and  striking  the  balance. 
„  I.  Eecapitulation  and  continuation  of  the  subject  in  closing  a  set  of  books  in  balancing. 

Important  commercial  laws. 
Arithmetic. — 

Class    IV.  The   four  fundamental   rules,   with   ordinary   and    decimal    numbers.     Simple  and 
compound  proportion.     Calculation  of  areas. 
„       III.    Eecapitulation  and   proportion.     Calculation   of   interest,   discount,  exchange,   and 
partnership.     Calculation  of  surfaces  and  volumes.     Extraction  of  the  square  and 
cube  roots  with  whole  and  decimal  numbers. 
Algelra. — 

Class    IV.  The  four  fundamental  operations  with  general  numbers.   Use  of  brackets.   Applications 
to  sums,  differences,  products,  and  quotients.     Theory  of  indices.     Equations  of  the 
first  degree,  with  one  and  several  unknowns,  and  their  application.     Proportion. 
,,       III.  Eecapitulation  of  the  theory  of  indices.     Theory  of  roots.     Eecapitulation  of  the  first 

degree  equations,  equations  of  the  second  degree  with  one  unknown. 
„         II.  Eecapitulation  of  equations,  second  degree  equations  with  several  unknowns.     Theory 
of  logarithms,  progressions,  and  calculation  of  interest. 
Oeometry. — 

Class  IV.  (i)  Flanimetry.  Congruence  of  triangles,  parallel  lines,  angles,  triangles  and  polygons, 
parallelograms  and  trapeziums,  theory  of  circles,  contents  of  rectilinear  figures,  the 
Pythagorean  theorem,  proportional  lines  and  similiarity  of  figures,  regular  polygons, 
calculation  of  the  circle.  (ii)  Stereometry.  The  laws  concerning  lines,  surfaces, 
and  dihedral  angles. 

„  III.  Eecapitulation  of  the  principal  propositions  of  planimetry  and  the  elements  of 
stereometry,  and  continuation  of  the  laws  of  the  straight  line,  surface  and  solid 
angle.  The  most  important  polyhedrons  and  bodies  with  curved  surfaces.  Calcula- 
tion of  the  surface  and  volumes  of  plane  bodies,  with  plane  and  curved  surfaces. 

,,        II.  Eecapitulation  and  also  completion  of  stereometry. 

Trigonometry. — 

Class  III.  The  trigonometrical  functions  and  their  limila.  Calculation  of  right-angled  and 
oblique-angled  triangles.  Eegular  polygons,  circular  arcs,  circular  sectors  and 
segments  by  means  of  trigonometrical  functions. 
„  II.  Eecapitulation  of  the  work  in  the  previous  class.  Calculation  of  rectangular,  isosceles, 
and_  oblique  triangles  by  means  of  logarithms.  The  most  important  formulse  of 
goniometry. 

Mathematical  Exercises. — 

Class       I.  Eecapitulation  of  the  most  important  elements  of  algebra,   planimetry,  stereometry, 
trigonometry ;  and  the  application  oE  mathematical  laws  to  ^the  solution  of  such 
problems  as  occur  in  practice. 
Physics. — 

Class    IV.  General  properties  of  bodies,  system  of  weights  and  measures,  density;  the  calculation 

of  _  absolute   weight  ;  the   solid   state.     The  most  important  laws    of   gaseous  and 

fluid  bodies,  and  of  electricity,  sound,  light,  and  heat. 

I.  Eepetition  of  the  matter  treated  in  Class  IV.     Completion  of  the  theory  of  electrical 

phasnomena.      Mechanical  work,  in  so  far  as  it  is  important  in  building  construction. 

Chemistry  and  Theory  of  Building  Material. — 

Class  II.  The  most  important  features  of  inorganic  chemistrv.  Building  stones,  woods,  and 
metals  ;  specially  iron  and  the  various  kinds  of  mortars  and  cements  The  working 
of  these  materials,  their  testing  and  use.  The  changes  that  take  place  in  such 
material,  and  means  of  guarding  against  them. 
I.  Eecapitulation  and  continuation  of  the  preceding.  Constructional  mechanics,  or  statics 
{  Baumeohanik  Statik"). 
„  III.  The  composition  and  decomposition  of  forces  by  calculation  and  drawing.  Equilibrium 
in  planes.  Tensions  in  parts  of  simple  constructions.  Determinations  of  reactions, 
bignifacance  and  deduction  of  bending  moments.  Determination  of  centres  of 
gravity.  Calculation  ot  the  surface  and  volume  of  solids  of  revolution.  Stability  of 
walls.  The  most  important  elements  of  the  theory  of  simple  and  compound 
machines.  .'  r  r 

Theory  of  Masticity. — 

Class  II.  The  general  properties  of  solid  bodies.  Elastic  resistance  in  tension,  compression, 
bending,  and  crushing.     Calculations  in  ei^sea  of  simple  yonstructions, 

Gra^Ucgil 
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GrapMaal  Sfaiios. — 

Class  II.  Eecapitulation  of  the  fundamental  ideas  of  mechanics ;  parallelogram  forces.  Compo 
sitionand  decomposition  of  forces  in  a  plane.  Polygon  of  forces.  Exercises  ir 
ftndmg  the  centre  of  gravity.  Investigation  of  reactions,  of  bending  moments, 
ftectional  strength,  dangerous  section  in  the  case  of  a  beam  subject  to  a  single  and 
to  a  uniformly  distributed  load.  Determination  of  moments  of  inertia. 
i.  Kecapitulation.  Stresses  in  simple  structures.  Bitter's  method  of  calculating  stresses. 
Calculation  of  stresses  in  roof  trusses  having  regard  to  wind  pressure.  Investigation 
ot  stability  m  the  case  of  walls  subject  to  earth  and  water  pressure  or  to  the 
pressure  of  arches. 

Statical  calculations  in  connection  laith  Building  Construction.— 

Class  I.  Application  of  the  theory  of  elasticity  to  the  scheme  of  statical  calculation  to  all  parts 
of  building  construction. 

Freehand  Drawing. — 

Class  IV.  Outlines  from  wood  and  simple  plaster  models. 
"      """tt'  mu**^^™^  *^°-°^  plaster  casts  of  building  ornamental  details  in  outline  and  also  shaded. 
II.  The   sketching  of   building  ornaments  and   ornamental   architectural   features  with 
pencils,  crayons  and  pen. 

Compass  Drawing  and  Descriptive  Geometry. — 

(i)  Compass  Drawing.    The  most  important  constructions  in  a  plane,    (ii)  Descriptive  Geometry. 
General  outline  and  simple  exercises.     The  idea  and  purpose  of  projection.     Simple 
bodies  and  their  representation  in  orthogonal  and  oblique  projection.     Laws  and 
exercises,  problems  on  the  projection  of  points,  straight  lines  and  planes.     Inter- 
section of  straight  lines  and  planes,  projection  of  solids,  the  plane  section  of  solids. 
Class  III.  Exercises,    brief    recapitulation.      The    intersections   of    bodies,   having    regard    to 
practical  cases  in  connection  with  arches,  roofs,  etc.     Construction  of  shadows. 
„        II.  Brief    recapitulation.       Continuation    of    shadow    construction.       Introduction    to 
perspective.     Perspective  projection  by  sectional  method.     Perspective  projection 
of    simple    architectural    objects,   introducing    the   principal    point,   distant    and 
vanishing  point,  etc.     Construction  of  shadows  for  perspective  projection. 
„  I.  Eecapitulation   of    the   principal   parts   of    descriptive   geometry   with    solution   of 

problems  concerning  the  intersection  of  solid  bodies.     Shadow  construction  and 
perspective  projection. 

Stone-cutting. — 

Class  II.  Explanation  of  its  practical  signficance.  Stone  cutting  for  ordinary  walls,  for 
rectangular  and  oblique  arches.  Elliptical  arches.  Straight  and  oblique  vaulted 
roofs,  symmetrical  and  unsymmetrical,  G-othic  vaalts  and  winding  staircases.  The 
most  important  kinds  of  building-stones  ;  the  making  of  models  in  their  natural  size 

The  Theory  of  Building  Construction. — 

Class  IV.  The  construction  of  walls.  General  observations  on  materials  and  the  means  of 
bonding  them.  Brick-walls.  liules  for  bonding  and  various  kinds  of  bonds.  "Walls 
with  ordinary  bricks.  Brick-arches.  Walls  with  projections  of  ordinary  brick. 
"Walls  of  freestone  and  other  kinds  of  stones.  Eules  for  bonding.  The  working  of 
stones  for  house-building.  Lifting  cranes,  and  their  arrangement.  Mixed  wall-work. 
Bonded  arches.  Voids  for  windows  and  doors.  Stone  bonding.  Pise  and  concrete 
walls.     Separation  work.     "Walls  from  loam,  calc-sand,  and  "  beton." 

Carpentry. — 

Class  IV.  General,  concerning  building  timbers  and  their  working-up.  Scarfs  and  joints. 
Construction  of  partition  walls.  Wood  walls  of  various  kinds.  Walls  with  mixed 
materials.  Simple  joists,  roofing  and  roof-structures  of  various  kinds. 
„  III.  Wall  construction,  vaulted  forms,  arches  with  various  materials.  Stone  staircases, 
spiral  staircases,  and  various  stones  for  materials.  Various  forms  of  roof  structures 
with  straight  and  curved  members.  Wooden  staircases,  straight  and  spiral.  Eoof 
covering  of  various  kinds.  Glass  roofs,  skylights,  etc.,  guttering,  lightning-con- 
ductors, weather-cocks,  etc. 
„  II.  Iron  constructions.  The  manufacture  of  iron.  The  joining  of  iron  plates,  bolts,  nuts 
rivets,  etc.  Flooring  construction  with  the  use  of  iron,  girders  and  columns.  Ploors 
of  iron  and  wood  ;  iron  and  stone,  etc.  Galleries,  balconies,  etc.  Hoofs.  Poofs  of 
wood  and  iron  and  of  iron  alone.  Iron  stairways,  straight  and  winding.  Floors  of 
wood  and  stone  for  dwelling-houses,  hotels,  etc.  Doors,  gates,  and  windows  in  wood 
and  iron.  Covering  of  partitions  with  stone,  wood,  cement,  glass,  etc.  Painting 
with  oil-colours,  distempers,  etc. 
,,  II.  Water  and  heating  services,  and  the  artistic  lighting  of  a  building.  General  house- 
service.  The  installation  of  baths  and  private  cabinets.  Heating  arrangement  for 
dwelling-houses  and  public  buildings.  Individual  and  general  heating.  Ventilating 
arrangements.  The  installation  of  gas  lighting  and  electric  lighting.  Examination  of 
the  building  site.  Value  as  foundations  of  various  kinds  of  ground.  Description  of 
fundamental  methods  of  making  foundations.  Use  of  jjiles,  concretes,  etc.  Description 
of  the  most  important  methods  of  dealing  with  foundations.     Protection  against 

damp,  etc. 

Architectural 
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Archifeciural  Drawing. — 

Class  IV.  Details  concerning  tlie  bonding  of  stone,  the  angles  of  walls,  voids  for  windows  and 

doors,  crossed  walls,  strengthening  arches,  etc.  ;  projections,  etc.,  of  various  stones  ; 

the  construction  of  floors,  walls,  balconies,  roofs,  etc. 
„      III.  Details  concerning  ceilings  and  their  construction.     Special  constructions  in  cases  of 

roofs  of  great  width,  of  halls  and  ceilings  of  various  kinds,  of  roofs  of  various 

construction,  and  covering  of  wood  and  stone  stairways. 
„        II.  Floors,  galleries,  balconies,  roofs,  and  stairs  in  which  iron  is  used  as  an  auxiliary. 

Doors,  gates,  windows,  and  wall  covering. 
„         I.  "Working  out  of  problems  and  the  different  parts  of  building  construction.      Design 

and  building  construction. 

Design  of  Details  in  Building  Construction. — 

Class  I.  Working  out  of  sketches  in  given  problems,  as  well  as  a  recapitulation  of  the  most 
important  parts  of  building  construction.  This  is  specially  designed  to  afford 
individual  exercise  in  the  solution  of  important  practical  questions.  Critical 
examination  of  the  solutions. 

Building  Estimates. — 

Class    II.  Greneral,  concerning  provisional  and  exact  estimates.     The  determination  of  quantities 
and  prices.     Introduction  to  the  calculation  of  quantities  and  cost  of  parts  of  an 
hotel  building,  worked  out  from  the  architectural  drawings. 
„         I.  Continuation  of  the  preceding. 

Building. — ■ 

Class  I.  The  various  works  to  be  undertaken  in  connection  with  building.  Drawings.  Eeports 
to  authorities,  etc.  Estimate  of  cost.  The  distribution  of  the  various  works. 
Building  contracts.  Bookkeeping.  Correspondence.  The  most  important  features 
of  a  technical  conduct  of  actual  building  construction.  Most  important  laws 
concerning  building.  Principal  building  laws.  Building  police  (5aKpoZj«ej).  Laws 
relating  to  accident. 

Theory  of  the  'Form  of  details  of  Buildings. — 

Class  IV.  General  remarks  concerning  the  form  of  buildings.  Practical  exercises  in  the  drawing 
of  the  various  architectonic  features. 
„  III.  Columns,  beams,  joists,  etc.  The  different  orders  of  columns,  according  to  Vignola. 
Arcades.  Architectonic  development  of  the  various  parts  of  the  buildings.  Practical 
exercises.  The  drawing  of  the  various  orders  of  columns,  of  windows,  doors,  etc.,  with 
application  of  columns,  and  various  other  parts  of  professional  drawing. 

Architectural  Form. — 

Class    II.  Historical  and  technical  development  of  the  art  of  building  prior  to  the  Christian  era. 
Characteristic  forms  of  the  latest  and  most  important  monuments. 
„  I.  Special  consideration  of  the  ancient  Christian,  Soman,  and  Gothic  form  of  buildings,  as 

well  as  those  of  the  Eenaissauce.  Parts  of  buildings.  Agricultural  architecture. 
Introduction.  The  general  arrangements  of  the  buildings.  Stall  arrangements  for 
horses,  cattle,  sheep,  pigs,  and  poultry.     Barns,  stables,  etc. 

Building. — 

,,      III.  General,  concerning   the   arrangement  of  a   citizen's   house.      Development  of  the 

general  idea.     Dwelling  and  hotel  rooms.    Arrangement  of  workmen's  houses.    City 

houses,  country  houses,  and  villas. 
„        II.  Brief  recapitulation  concerning  the  arrangement  of  a  building.      The  disposition  of 

commercial  houses,  storehouses,  restaurants,  inns,  schoolhouses,  and  hospitals. 

Architectural  Drawing. — 

Class  III.  The  development  for  masons,  carpenters,  etc.,  of  working  sketches  for  an  hotel,  in 
which  stables,  coachhouse,  coachman's  dwellings,  and  other  similar  space  is  to  be 
provided. 

Designs  for  Buildings. — 

Class  II.  Introduction  to  the  independent  working  out  of  a  small  detached  dwelling  house 
answering  to  a  given  programme.  The  development  must  shew  the  necessary 
constructions  and  architectonic  details  for  its  practical  execution. 
„  I.  Independent  working  out  of  designs  for  dwelling  and  business  houses  according  to  given 
programmes.  The  preparation  of  the  general  design  and  details  on  a  scale  of  1  to 
100,  of  the  architectonic  details  to  1  in  20,  and  also  to  natural  scale. 

Building  Design  under  Fxamination. — 

Class     I.  The  working  out  of  sketches  of  various  kinds  of  buildings  by  way  of  practice  in  quick 
and  independent  solution,  and  of  minor  exercises  in  design,  and  the  extension  of  a 
knowledge  in  designing.     Critical  examination  of  the  work. 
Surveying. — 

Class  I.  Practical  exercises  in  surveying  and  levelling.  Preparation  o£  the  plan  of  the  building 
site,  and  levels  of  the  profile  of  the  ground. 

From  the  above  it  will  be  recognised  that  the  courses  are  broadly  and  liberaJJy  orientated. 

The  work  oi  the    Techmkum     will  be  dealt  with  later.  -i  j  g^ 
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1   n,fn'n  ^/Zt  ^V  C"«f'-i«jWe.s  -The  coa.h.building3chool  of  I-Iambai-  is  iatendod  for  the  theoretical 
J^''':tZ°l  «''^«el«"-'gl^t3  aad  coaeh-bailders.     It  has  two  courses,  each  of  a  half-year.     The  programm  » 

Programme  of  the  "  Staatliche  Wagenhauschule  zu  Hamburg:- 


is  as  follows  :— 


Subject. 

Classes  and  Hours 
per  Week. 

Lower. 

Upper. 

Grerman       ...         

Arithmetic  ...         

Freehand  and  Ornamental  Drawln" 

Greometrical  Drawing 

Instructional  Drawing  of  individual  parts  of  the  carriage 

Theory  of  construction      

Drawing  designs  and  details  of  a  complete  carriage      

Inner  and  outer  treatment  of  a  body  of  a  carriage 
General  information  as  regards  carriages 

3 
3 
G 
G 

• 

12 
G 

3 
3 
0 
6 

4 
12 

1 
1 

Totals         

36 

30 

The  subjects  are  taken  as  follows  : — 

The  German  is  somewhat  technically  orientated,  and  in  the  second  year  deals  with  matters 
connected  with  iusiness.  An  introduction  to  the  theory  of  exchange  is  even  introduced  under  this 
heading. 

Arithmetic  is  taken  in  the  lower  class  as  far  as  the  calculation  of  interest ;  and  in  the  upper  class 
calculations  of  discounts,  of  exchange,  partnerships,  of  surfaces  and  volumes  of  bodies,  are  undertaken. 

The  freehand  and  ornamental  drawing  in  the  lower  class  is  from  wooden  models,  and  from  plaster 
casts  and  ornaments.  In  the  upper  classes  the  work  Includes  coloured  surfaces,  ornaments,  monograms, 
and  heraldic  arms. 

The  geometrical  drawing  in  the  lower  class  includes  constructions  in  a  plane,  right  and  oblique 
projections  of  geometrical  bodies,  and  simple  details  of  a  carriage.  In  the  upper  class,  sections  of  solid 
bodies,  their  interpenetration,  and  the  construction  of  shadows,  are  dealt  with. 

In  the  constructional  drawing,  the  course  is  not  the  same  for  wheelwrights  as  for  coach-builders. 
The  latter  is  expected  to  take  a  course  in  measuring  simpler  iron  parts  in  coach- building  for  the  purpose 
of  drawing  them.  It  includes  also  the  drawing  of  various  iron  and  wooden  parts  having  reference  to  the 
work  in  the  smithy. 

The  theory  of  construction  includes  the  arrangement  and  fitting  of  all  parts  of  a  carriage.  In  the 
upper  class  vehicles  of  all  kinds  are  dealt  with.  The  inner  and  outer  treatment  of  the  carriage-body 
for  all  kinds  of  vehicles  is  considered.  In  regard  to  the  lacquering  of  carriages,  the  methods  in  vogue  in 
Grermany,  France,  England,  and  America  are  all  discussed.  The  question  of  colour  and  tone  is  also 
elaborated. 

The  drawing,  design,  and  details  of  a  vehicle  complete,  are  taken  in  the  upper  class.  The  woods 
and  their  preparation  for  the  body  of  the  vehicle  are  illustrated  by  models.  Plan  drawing  for  various 
vehicles  on  a  scale  of  1  in  4,  or  on  a  natural  scale,  are  made.  Designs  and  details  In  plans,  side  elevation, 
and  end  view  are  made  on  a  scale  of  1  in  5,  or  1  in  10,  the  details  of  important  parts  of  the  iron-work 
being  to  natural  scale. 

Modern  forms  of  vehicle,  etc. 

The  instruction  for  both  classes  commences  in  May  and  in  November.  The  pupils  get  a  class- 
certificate  for  passing  the  first  class,  and  a  final  certificate  after  passing  also  the  second  examination. 
The  fee  for  each  is  50  marks  (£2  10s.). 


7.  School  for  Artistic  Industries,  Hamburg. — The  Hamburg  school  for  artistic  industrial  education 
is  intended  for  such  callings  as  decorative  painting,  cabinet-makers,  sculptors,  wood-carvers  and  modellers, 
metal  workers,  etc. 

The  courses  given  in  the  school  are  as  in  the  programme  hereunder,  those  in  anatomy  and 
proportion,  in  pose,  and  costume  drawing  being  given  in  the  evening  from  7  till  9  ;  all  others  in  the  day 
from  8  till  12  or  2  till  4. 

The  fees  are  4  marks  (4s.)  monthly. 

There  is  a  museum  in  the  school  for  art  and  industry  (Kunst  und  Gewerbe),  the  objects  in  which 
are  requisitioned  as  required. 
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The  programme  of  subjects  is : — 

Courses  in  the  "  StaatlicJie  KunsfgewerlescliuJe  zu  Hamburg.'" 


Subject. 


Hours  per  Week. 


Ornament  and  figure  drawing 

Anatomy  and  theory  of  proportion 

Pose — Drawing 

Pose — Painting 

Costume  drawing 

Drawing,  water-colour  and  oil  painting  (living  plants)  .. 

Water-colour  and  oil  painting  (still  life)... 

Conventionalising  plant  forms 

Design  of  ornament  and  decorations 

Drawing  of  monograms,  heraldic  drawing 

Designing  placards,  title-pages,  addresses,  diplomas,  etc. 

Measuring,  drawing,  and  designing  art-industrial  objects 

Design,  and  detail  of  furniture  and  similar  objects 

Modelling  ornamental,  figure,  and  art-industrial  objects 

Chasing 

Theory  of  style,  form  and  colour    ... 

Heraldry        ...  ...  ...  

History  of  art 


30 

2 

6 

12 

4 

18 

18 

12 

30 

6 

12 

12 

20 

24 

8 

4 

2 

2 


8.  The  Day  Indtislrial  School,  Hamburg. — This  school  has  summer  and  winter  courses  in  the 
subjects  shewn  in  the  programme  hereunder.  The  instruction  is  given  between  8-12  a.m.  and  2-4  or  5 
p.m.,  the  fee  being  24  marks  (248.)  half-yearly.  When  there  is  room,  the  pupils  are  allowed  to  attend 
also  the  evening  schools  and  Sunday-morning  schools  at  the  principal  industrial  school  (Hauptgewerbe- 
schule).     The  subjects  are  as  follow  : — 

Courses  in  the  "  Staatliche  Tagesgeioarbeschule  zu  Hamburg.'" 


Hours  per  Week. 

Subject. 

Summer. 

Wiuter. 

German  language 

6 

6 

Arithmetic     ... 

6 

0 

Area  and  volume  calculation 

2 

2 

Book-keeping 

2 

') 

Ornamental  and  round  writing^ 

2 

4 

Algebra          

6 

6 

Geometry 

6 

6 

Preehand  and  ornament  drawing 

36 

4(J 

Compass  drawing  and  theory  of  projection 

48 

6G 

Elements  of  technical  drawing        

6 

2G 

Elements  of  modelling         ...          

24 

24 

.    ^-  -Evening  and  Sunday-morning  School,   Ilamhurg.—The  instruction  in  this  school  is  given  from 
-,,]''  the  evenings,  and  on  Sunday  morning  8-30  to  12-30.     The  summer  half-year  commences  in  the 
middle  ot  March,  and  the  winter  semester  in  the  middle  of  September. 

The 


iTha  ordinary  German  writing,  i.e.,  in  German  character,  is  angular. 
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The  programme  of  subjectB  is  as  follows  :— 

Courses  in  the  "S/aatUcJie  Abend-und  Sonntagsgewerheschulen  zu  Ilamhurg." 

Subjects, 


German  language  .. . 

Commercial  correspondence,  etc.... 

English  language    ... 

Prench  language    ... 

"Writing 

Book-keeping  (ordinary  industrial) 

Arithmetic  ... 

Theory  of  geometrical  forms        

Algebra 

Geometry    ... 

Trigonometry 

Mathematical  exercises     ... 

Introduction  to  physics     ... 

Theory  of  heat 

Optics 

Electricity  and  magnetism 

Mechanics  and  theory  of  elasticity 

The  elements  of  machines 

Mechanical  technology 

Chemistry   ...         

Laboratory  practice  in  chemistry 
Freehand  drawing  .. ,       ...    y    ... 

„  „  for  teachers  (both  sexes) 

Methodology  and  teaching  material  for  draw 
Ereehand  drawing  for  boys 
Compass  drawing  and  theory  of  projection 

>,  ,,  for  boys  

Descriptive  geometry 


The  above  are  the  general  subjects.     Then  there  are  special  subjects,  as  follow  :- 


Subject. 


Hours  per  Week. 


Builder  (including  theory  of  building  construction)     ... 

Carpenter  and  joiner 

Turner 

Glazier 

Upholsterer  and  upholstering  decorator 

Coach-builder  and  smith  ... 

Shipbuilder... 

Engineer     ... 

Locksmith  ... 

Tinsmith 

Eine  mechanician  and  worker  in  electro-technics 

Watchmaker 

Gardener    ... 

Tailor 

Ornament  drawing  and  design     ... 
Drawing  in  the  Zoological  Gardensi 
Conventionalising  plant  forms  .... 

Drawing  and  design  of  art-industrial  objects 

Decorative  painting 

Drawing  of  figures  and  similar  objects 

Anatomy  and  theory  of  proportion         

Costume  drawing  ...  ...  ...  ■••  

Pose  drawing 

Letter  drawing  and  sign  painting  

Letter  drawing  and  heraldic  drawing 

Lithographing 

Photolithography,  zincography,  and  phototypography 

Modelling  in  clay,  wax,  and  lead 

History  of  art        

Technical  information  for  glaziers,  etc.   ...  

„           for  gold  and  silversmiths 
Professional  drawing  and  modelling  for  gold  and  silversmiths 
Physics  for  gold  and  silversmiths  


jfVttention  is  directed  to  this. 


10. 
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10.  The  "  Technikum"  of  Hamburg. —Tho  Technikum  deals  with  a  higher  class  of  work  than  is 
done  in  the  G-ewerbeschule ;  and  yet  it  is  hardly  a  Technical  University  as  will  be  seen  from  the  details 
of  the  courses.  It  is  what  may  be  called  a  secondary  school  of  technology,  and  it  is  really  so  called  in 
Hamburg.i 

It  will  be  necessary  to  give  an  outline  of  the  various  courses,  and  this  is  important,  since  they 
reveal  the  distinction  between  an  ordinary  industrial  or  trade  school,  a  secondary  school  of  technology, 
and  a  Technological  University. 

The  various  sections  of  the  "  Technikum"  have  already  been  mentioned  in  section  3  of  this  chapter. 
They  will  be  referred  to  in  the  order  there  indicated. 

11.  Higher  School  for  Engineering  Conslruction,  Hamlurg. — This  school  has  for  its  object  the 
theoretical  education  of  those  who  hold  positions  as  heads  or  overseers  in  technical  businesses,  or  wish  to 
become  mechanical  draftsmen,  etc.  The  school  has  four  half-year  classes,  and  promotion  from  class  to 
class  is  determined  by  the  instructors  in  conference.  The  fees  are  72  marks  (£3  12s.)  half-yearly, 
payable  in  advance.  Admission  to  the  commencing  class  reduces  the  military  service  to  one  year. 
Those  who  have  not  passed  the  " Mttjahrige  Examen"  in  the  ordinary  school,  pass  a  special  examination. 

Each  scholar  takes  all  the  subjects  in  the  several  classes,  which  means  devoting  forty-two  hours 
per  week  to  his  work.     The  courses  begin  in  Easter  and  Michaelmas, 
The  following  is  the  programme  of  studies  ; — 


Programme  of  the  Hoheren  Matchinenhauschule  zu  Hamburg. 

Subjects. 

Classes  and  Hours  per  Week. 

IV. 

III. 

II. 

I. 

German... 

2' 

2 

2 

Algebra 

3 

... 

Planimetry         

1 

... 

Stereometry 

2 

>.* 

■  •  > 

Trigonometry    ... 

2 

• .  • 

Algebraic  analysis        

•  .  • 

3 

•  •  > 

... 

Algebraic  geometry 

3 

>•• 

•  .  * 

Mathematical  exercises 

"3 

2 

2 

2 

Mechanics          

3 

6 

4 

3 

Chemistry 

2 

2 

1 

1 

Physics 

3 

3 

1 

1 

Electro-technics 

3 

2 

Technology 

3 

4 

Descriptive  geometry 

"9 

4 

... 

Elements  of  machines — Lectures        

2 

5 

Exercises 

8 

10 

Steam-engines — Lectures        

(J 

"2 

Exercises       

3 

14 

Cranes  and  lifting  machinery  and  pumps — Lectures 

4 

2 

Exercises 

7 

Water  motors  and  small  motors— Lectures 

"2 

Exercises 

2 

Boilers  and  heating  apparatus — -Lectu^'es     ... 

3 

1 

Exercises    ... 

3 

4 

Building  construction  ... 

2 

Estimates 

"2 

Practical  geometry       

2 

Pirst- Aid  course 

1 

... 

Totals 

42 

42 

42 

42 

12.  Details  of  Course  in  Engineering  Construo/ion.~The  following  details  will  be  Bufficient  to  give 
an  idea  of  the  way  in  which  the  work  is  dealt  with  : — ■ 

German — • 

Class  IV.  Exercises  in  oral  and  written  composition,  in  business  correspondence,  ofScial  returns, 

letters  of  acknowledgment,  and  what  may  be  called  general  lechnical  correspondence. 

„      III.  Important    matters    relating    to    industrial    business.       Questions    touching    legal 

procedures,  communications  with  authorities,  workmen's  laws.     The  German  law  of 

exchange. 

„        II.  Book-keeping.     Proceedings  in  cases  of  bankruptcy. 

Algebra — 

Class  IV.  Eecapitulation.     The  work  done  includes  equations  of  the  second  degree  with  several 
.„,     .  unknowns,  logarithms,  progressions,  calculation  of  interest,  annuities,  etc. 

Flanimetr!/ — 

Class  IV.  Eecapitulation   of  the   whole   of    planimetry   and  the   applications   of  algebra  and 
geometry  thereto.  ^  ^  ° 


Stereometry — 


^For  example.  Die  elektrotechjijaphe  Sehulp  zp  Hamburg  ist  eine  technische  MitidscMde. 
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St  r'omttri/ — 

Class  IV.  Strj,ip;}it  lines,  planes  and  solid  angles,  surfaces  and  volumes  of  the  most  important 
bodies.     Prisms,  pyramids,  prismatoids,  cones,  cylinders,  spheres,  paraboloids,  etc. 
Trigonomeiri/ — 

Class  IV.  The  trigonometrical  functions,  right  angles  and  oblique-angled  triangles,  goniometry 
and  its  application  to  trigonometry. 

Mathematical  Exercises — 

Class  IV.  Independent  solutions  of  problems  in  algebra  and  geometry. 
„     III.  More  advanced  solutions  of  various  kinds. 
„        II  and  Class  I.  "Work  of  a  more  advanced  character. 

Algebraic  Analysis  and  Analytical  Geometry — 

Class  III.  Tiieory  of  combination,  binomial  theorem,  higher  arithmetical  series.  Cubic  equations, 
infinite  series.  Co-ordinates,  points,  straight  line,  circle,  the  conic  sections  and  other 
practically  important  curves. 

Meclianics,  and  Oraphical  Statics — 

Class  IV.  Parallelogram  of  forces,  statical  moments,  centre  of  gravity,  equilibrium  of  solid 
bodies,  simple  machines,  friction,  composition  and  decomposition  of  forces  by  means 
of  the  force  polygon,  stresses  in  technical  work. 

„  III.  Tensile  and  compressive  strength,  resistance  to  bending  elastic  extension,  torsional 
rigidity,  crushing  strength,  determination  of  statical  moments,  sectional  strength  and 
bending  moment  of  a  simple  girder  with  a  dead  load.  Graphical  determination  of 
the  centre  of  gravity  and  of  the  moments  of  inertia  of  services.  Graphical 
investigation  of  a  tall  chimney. 

„  II.  Theory  of_  uniformly  accelerated  motion,  trajectories,  mechanical  work,  law  of 
acceleration,  laws  of  impulsive  forces,  vis  viva,  centrifugal  force,  rotation  about  a 
fixed  axis,  moments  of  inertia,  theory  of  impact,  equilibrium  motion  of  a  fluid  and 
gaseous  bodies. 

„  I.  Eecapitulation,  and  solution  of  problems. 

Chemistry — 

Class  IV.  Starting  from  air,  water,  carbon,  hydrochloric  acid,  etc.,  the  fundamental  laws  of 
chemical  phenomena  are  explained  by  experiments.  The  properties  and  most 
important  combinations  of  the  non-metals.  Oxygen,  nitrogen,  hydrogen,  carbon, 
sulphur,  phosphorus,  chlorine,  iodine,  bromine,  fluorine  and  silica  are  treated 
specially  in' regard  to  their  importance  to  technology. 

,,      III.  Properties  of  metals  and  their  most  important  combinations. 

„  II.  Elementary  treatment  of  technical  chemistry.  Water,  its  distillation  and  flltration 
and  purification  of  water  for  boilers.  Natural  and  artificial  combustible  materials. 
Coal,  illuminating  gas,  water  gas,  petroleum,  benzene.  Comparison  of  the  energy  of 
heat,  gun  and  smokeless  powder,  dynamite,  glass  manufacture. 

„         I.  Recapitulation,  and  practical  exercises. 

Physics — 

Class  IV.  Beginning  with  the  general  properties  of  bodies,  such  as  impenetrability,  divisibility  into 
the  molecule  and  atom,  porosity,  cohesion,  adhesion,  capillary  force,  solidity  and 
elasticity,  the  course  passes  on  to  consider  systems  of  weights  and  measures,  force 
of  gravity,  absolute  and  specific  weight,  etc.  The  following  are  then  dealt  with  : — 
Muid  bodies,  the  transmission  of  pressure,  hydraulic  press,  communicating  vessels, 
determination  of  specific  weight,  areometer,  gaseous  bodies,  atmospheric  pressure, 
Mariotte's  and  Gay-Lussac's  laws,  pumps,  fire-engines,  manometers,  air-pumps. 
The  weight  of  bodies  in  the  air,  air-balloons.  Action  on  fluids  by  means  of  the 
efflux  of  gases.  Eock-drills,  injectors,  etc. 
„  III.  The  theory  of  heat,  expansion,  thermometry,  calculation  of  the  change  of  bodies 
through  heat,  exceptions,  changes  of  gaseous  pressure  through  heat.  Laws  of 
Mariotte  and  Gay-Lussac.  Change  of  solids  into  fluids.  Unit  of  heat,  melting 
point  and  heat  of  fusion,  frigoriiic  mixtures,  boiling  and  evaporation,  cooling  by 
evaporation,  ice-machines,  properties  of  steam,  steam  as  a  moving  power.  Specific 
heat,  calorimeter,  determination  of  high  temperatures,  propagation  of  heat  by 
conduction,  radiation  and  conduction.  Heat-waves,  heat  as  an  entity,  relation 
between  heat  and  work,  mechanical  equivalent  of  heat,  heat  phaenomena  in  the 
atmosphere,  winds,  sea-currents,  terrestrial  heat. 
„  II.  Optics,  the  propagation  of  light,  intensity,  laws  of  reflection,  plane  and  curved  mirrors, 
law  of  refraction,  refraction  of  lenses  and  prisms,  colour  dispersion,  important 
optical  instruments  and  theory  of  sound. 

Electro-physics — 

Class    II.  Magnetism,  frictional  electricity,  atmospheric  electricity,  fundamental  laws  of  current 
electricity,  galvanic  elements  and  accumulators.  Ohm's  law.     Arrangement  of  the 
elements,  electric  current. 
„  I.  Continuation  of  the  theory  of  electricity.     Electro-technics,  electro-motors. 

Mechanical  Technology — 

Class    II.  Iron-mining,  iron-smelting  and  founding. 
„         I.  The  preparation  of  metals  and  woods,  machines  and  workshops. 

Steam-engines — 

Class  IV.  Elements  of  machines.     Minor  details  of  machines. 
„      III.  Extension  of  the  previous  subject,  dealing  with  the  principle  of  t'le  more  important 
mechanical  contrivances. 
3 ]£  Theory 
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Theory  of  Steam-enginei — 

Class   II.  Various  kinds  of  steam-engines,  computations  in  regard  to  the  constructions  of  various 
parts,  condensers,  fly-Avheels,  regulators,  general  arrangement. 
„         I.  Compound  engines.     The   investigation   of  the   steam-engine.     Design   of   a  steam- 
engine  with  its  various  parts. 

Boilers  and  Furnaces — 

Class  II.  Combustion  material,  theory  of  combustion,  the  principal  furnaces  and  theit  action, 
flues  and  chimneys,  the  most  important  types  of  boilers. 
„         I.  The  adjuncts  of  a  boiler,  building  in  position.     Maintenance,  laws  relating  ■  to   boilers, 
the  most  important  elements  of  the  technics  of  heat. 
Estimates — 

Class     I.  Cost  of  installation  of  machinery. 

First- Aid  Course — 

Class  II.  This  course  is  both  theoretical  and  practical  and  the  students  go  through  practica 
exercises  in  connection  with  it. 

The  above,  although  it  does  not  exhaust  the  subjects  of  the  programme,  gives  a  sufficient  indication 
of  the  thoroughness  with  which  the  various  parts  are  treated. 


13.  School  for  Marine  Engine  Construction,  Hamhurg. — This  school  has  two  sections,  each  having 
half-year  classes,  demanding  forty-two  hours  per  week  eacli.  The  instruction  commences  1st  November 
each  year.     The  fee  is  £3  12s.  half-yearly. 

These  courses  are  as  follow,  viz. : — 

Programme  of  Courses  of  the  "  Schule  fur  Schijfsmaschinenhau  iu  Hamburg." 


Subjeota. 


Hours  per 
Week. 


Subjects. 


Hours  per 
Week. 


Algebra    ... 

Planimetry  

Stereometry 

Trigonometry 

Mechanics 

Mechanical  theory  of  heat 

Marine  engines    ... 


First  Half-year. 


3 
8 
2 
2 
G 


Marine  boilers 
Electro-physics 
Electro-technics 
Machine  drawing 
Ship-building    ... 


Total 


42 


Analytical  Geometry 
Analysis    ... 
Mechanics 
Theory  of  machines 
Marine  engines    ... 
Marine  boilers 
Ship-building 


Second  Half-year. 


Electro-technics 

Working  out  of  results  of  trial  trips 
Descriptive  geometry  ... 
Drawing  of  machines  ... 

Total         


42 


Second  Section. 


Lower  Clans. 

Upper  Class. 

Subjects. 

Hours  per 
Week. 

Subjects. 

Hours  per 
Week. 

Differential  calculus 

Mathematical  exercises 

Marine  engines    ... 

Marine  boilers 

Ship-building 

Designing  of  marine  engines 

Mechanical  theory  of  heat 

Electro-technics 

4 
4 
6 
4 
3 
15 
2 
4 

Integral  calculus          

Mathematical  exercises           

Analytical  mechanics 

Theory  of  engines        

Marine  engines 
Marine  boilers... 

Designing  of  marine  engines 

Ship-building 

Electro-technics            

Total         

4 
3 
3 
2 
6 
2 

15 
3 

4 

Total         

42 

42 

14. 
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.  ,,^*-  details  of  Course,  Hamburg  School  for  Marine  Engine  Oonsfruction.— It  is  not  proposed  to 
gire  the  courses  in  full.  It  will  be  sufficient  to  refer  to  the  way  in  which  two  or  three  of  the  subiects  are 
taken,  tor  this  will  give  a  definite  idea  of  how  the  remainder  are  treated. 

Marine  Engines.— The  course  treate  of  the  theory  of  marine  engines,  the  state  of  the  steam  in  the 
cylinders,  the  quantity  of  feed  and  condensing  water,  the  use  of  coal,  simple  and  expansion  engines  up  to 
fourfold  e-xpansiori,  computations  for  vessels  with  screw-propellers  and  paddle-wheels,  indicator  diagrams, 
Strength  bf  tttfloua  important  parts  of  marine  engines,  calculations  in  regard  to  condensers,  air-pumps, 
pumps,  pulsometers,  etc.  Foundations  of  marine  engines,  their  installation.  Ship's  propellers,  the 
calculations  of  their  proportions,  etc.,  auxiliary  engines  on  marine  vessels,  steam-steering  gear,  anchor 
hoist,  air,  ventilating,  and  electric  and  refrigerating  installations. 

Working  out  fhe  Sesults  of  Trial  Trip s.~Ra.nkme-\smg  ("  Bankinisiren")  of  the  diagrams,  con- 
struction  of  the  tangential  diagrams.  Calculation  of  the  quantity  of  steam  from  the  diagrams,  con- 
struction of  the  curves  for  coal  consumption  and  ship's  velocity. 

.  Diferential  Calculus. — Differentiation  of  algebraic,  trigonometrical  and  exponential  functions, 
the  greatest  and  least  values  of  functions.  Apparently  indeterminate  forms.  Application  of  the  differ- 
ential calculus  to, the  development  of  series.  Maclaurin's  and  Taylor's  series,  curve  tracing  with  plane 
curves,  radius  of  curvature. 

Integral  Calculus. — Simple  integrals,  integration  by  parts  and  by  substitution,  integration  of 
algebraic,  trigonometrical  and  logarithmic  functions,  definite  integrals,  application  to  the  calculation  of  the 
length  of  arcs,  area  of  surfaces,  volume  of  solid  bodies,  etc.,  etc. 

Electro-technics. —Most  important  laws  of  magneto-electricity  and  induction,  etc.,  with  special 
regard  to  their  application,  the  dynamo-machines,  the  principle  of  the  newer  forms  of  dynamo  for  con- 
tinuous current,  the  armature,  magnetic  field  and  reaction  in  the  armature,  description  of  an  ordinary 
dynamo  used  on  §hips.  Measuring  instruments,  the  electric-bell  and  electric-lighting  installation  on 
ships,  general  theory  of  dynamos,  alternating  current  and  polyphase  machines,  electric  motors  for  con- 
tinuous and  other  transformers,  accumulators,  telegraph  and  telephone  services  on  a  ship. 

Ship-luilding. — Practical  ship-building,  building  and  general  arrangements  of  a  steam-ship,  water- 
tight compartmetits,  etc.,  fire  service,  hygienic  and  ventilating  arrangements,  foundations  for  machines 
and  boilers,  steam-steering  gear,  theory  of  ship-building,  calculation  of  displacement,  centre  of  gravity 
and  metacentre,  calculation  of  list  under  various  circumstances,  strength  and  stability,  resistance  to 
motibn,  displacement  theory,  steam-line  theory,  resistance  curves,  steering  gear. 

Brief  its  is  the  above  indication  it  is  sufficient  to  shew  how  the  work  is  taken. 


]5.  Higher  Ship-building  School,  Hamburg. — This  school  is  also  a  technical  middle  school  with 
fcur  half-ypar  courses,  a  school  fee  of  £3  12s.  per  half-year,  and  the  following  programme,  viz, : — 

Programme  of  the  "  Hoheren  Sohiffbauschule  zu  Hamburg." 


Subjects. 

Classes  and  Hours  per  Week. 

IV. 

III. 

II. 

I. 

Grermftn 

Algebra      

jPlai^jmetry             

Trigonometry        

Steteometry           

Algebraical  analysis          ...          ...          ...         ;.. 

Analytical  geometry 
Mathematical  exercises    ... 

Mechanics 

(Chemistry 

-^Physics  and  electro-technics       

Technology            

Descriptive  geometry 

-Details  of  machines — Lectures 

Exercises... 
Drawing  of  ships... 

The  theory  of  ship-buildimg       

Practical  ship-building 

Arrangement  and  equipment  of  the  ship 

fiNaval  construction           

Marine  engines 

|First- Aid  course 

2 
3 
1 
2 
2 

"3 
3 

2 

3 

"9 
2 

4 

4 

2 

2 

3 

3 
2 
5 
2 
3 

"4 
1 
3 
5 
4 
5 

1 

2 

2 
3 

3 

2 

i 
3 

7 
2 
2 
4 

i 

2 

2 

i 

8 

"9 

2 

12 

2 
4 
6 

Total 

42 

42 

42 

42 

'.  So  far  as  regards  detail,  these  various   subjects  are  treated  much  in  the  same  manner  as  in 

instances  previously  quoted,  and  it  is  therefore  unnecessary  to  elabo;-atp  them. 

IG, 
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IG.  Higher  School  for  Electro-technics,  Hamhurj.—The  electro-tecbnical  school  in  Hamburg  is 
also  a  tecbnical  middle  scliool,  intended  to  meet  the  practical  requirements  of  all  those  who  have  to  do 
secondarily  with  electro-technical  matters.  The  course  is  given  in  four  half-year  classes,  the  fee  being 
£3  12s.  per  half-year,  and  the  programme  as  given  hereunder  :— 

Programme  of  the  "  RohrM  Schttle  fur  Elektrotechnih  zu  Hamburg,'' 


Subjects. 


Grerman 

Algebra 

Planimetry 

Trigonometry 

Stereometry 

Algebraical  analysis 

Analytical  geometry 

Mathematical  exercises    ... 

Mechanics... 

Chemistry... 

Electro-technics    ... 

Physics 

Electro-physics     ... 

Technology 

Descriptive  geometry 

Part  of  machines,  with  exercises 

Steam-engines 

Boiler  and  heating  apparatus 

Water  motors  and  small  motors... 

Technique  of  electric  currents  of  low  potential 

Accumulators 

Electro-technics  and  technique  of  electric  currents   of  high 

potential. 
Distribution  of  current  ... 

Theory  of  measurement  and  measuring  instruments 
Constructions  and  calculations  in  electric  machinery 
The  theory  of  building  construction 
Eirst-Aid  course    ... 
Practice  in  the  electro-technical  laboratory 


Total  ... 


Classes  and  Hours  per  Week, 


IV. 


42 


III. 


3 
3 
2 
5 

2 

3 
2 

4 
11 


i2 


II. 


42 


42 


17.  Details  of  Course,  Hamburg  School  for  Electro-technics. — Intuitional  instruction  is  held  to  be 
especially  important  in  the  case  of  electro-technics,  and  for  this  reason  there  is  an  excellent  electrical 
laboratory  at  the  "  Technikum"  of  Hamburg  which  the  Commissioners  saw.  It  occupied  two  rooms  in 
the  basement.  Two  gas  engines,  one  of  12  H.P..  and  the  other  2  H.P.,  a  continuous  current  dynamo 
(8  k.w.),  one  of  600  volts  for  the  arc  lights,  a  third  dynamo,  a  Schumann  motor,  a  continuous  current 
and  an  alternating  current  transformer,  an  alternating  current  machine,  a  "  transasynchronous  "  motor,  a 
single  phase  asynchronous  motor,  a  transformer,  measuring  instruments,  various  kinds  of  lamps,  a  large 
number  of  laboratory  instruments,  and  an  accumulator-battery  formed  the  main  features  of  the 
equipment.  A  photometric  room,  and  considerable  means  for  carrying  out  electrical  measurements  are 
also  worth  special  mention. 

Touching  the  details  of  the  course,  it  will  sutEce  to  make  a  very  brief  reference  to  one  or  two  of 

the  subjects. 

Technique  of  Current  of  low  potential. — Under  this  heading,  house-telegraphy,  telephone-systems, 
cable  arrangement,  electric  clocks  and  signals,  electric  fire-alarms,  and  so  forth  are  dealt  with  in  Class  III. 

Iq  Class  II,  under  the  heading  of  electro-mechanics,  and  the  technics  of  current  of  high  potential, 
the  theory  of  lines  of  force,  of  induction,  of  capacity,  of  the  development  of  continuous  current,  control,  etc., 
and  continuous  current  motors,  construction,  and  computation  in  connection  therewith  are  dealt  with. 
In  Class  I  the  graphical  theory  of  alternating  currents,  of  single  and  polyphase  generators,  of  trans- 
formers, of  synchronised  and  induction  motors,  of  electric  railways,  cranes,  automobiles,  etc.,  etc.,  are 
treated. 

Electrical  and  other  Measurements.— 'Yh^se  include  in  Class  II :— Eesistance,  current,  potential 
quantity,  etc.  Galvanometers,  accumulators,  etc.,  are  tested.  The  amperemeter,  voltmeter,  and 
wattmeter  of  all  kinds  are  discussed  ;  and  materials  for  putting  in  resistances,  insulating,  etc.,  and  special 
instruments  of  various  kinds  are  referred  to.  In  Class  I  the  work  includes  photometry,  insulation 
measurements,  magnetic  measurements,  determination  of  capacities,  and  induction  coefficients,  special 
measuremenents  of  alternating  currents,  tneasuremeijts  in  connection  with  machines  of  various  kinds, 
shunts,  etc.,  lightning  copductors. 

Wat0r 
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Water  Motors  and  small  Motors  ge  u^r.ilhj.~ln  Class  I,  Water-wheels,  Pelton  wheel?,  turbines,  etc  , 
are  described  ;  also  gas,  petroleum,  ana  benzene  molors,  hot-air  motors,  etc. 

JLlectrcchemistr,/  m  Class  I  deals  with  the  theory  of  electrolysis,  and  its  applications,  jralvano- 
plastics,  metallurgy,  galyanic  cells,  and  accumulators.  Jn  addition,  practical  exercises  in  the  laboratory 
are  undertaken.  •' 

•  The  aboye  is  a  suflGcient  indication  of  the  special  features  of  the  school,  the  other  subiects  beinc 

treated  pretty  much  as  IP  lieated  in  the  outlines  already  given. 

It  should  be  mentioned  in  connection  with  the  Hamburg  school  that  experience  in  the  lower  type 
ot  school— j.e.,  the  Gewerbeschule— is  regarded  as  valuable  for  those  who  have  sufiBcient  mental  endow- 
ment to  undertake  work  in  the  higher  school.  At  the  same  time  it  is  clearly  recognised  that  eyen  the 
higher  courses  are  not  technical  courses  of  the  highest  character,  and  they  caniotbe  regarded  as  compet- 
ing with  the  courses  in  the  technical  high  schools  (Technischen  Hochschulen),  which  are  really  technical 
universities  and  which  now  confer  the  diploma  of  doctor  in  several  subjects. 

18.  The  Municipal  Art-Industrial  Schojl,  Strassburg.—A  type  of  school  which  may  be  quoted  as 
also  meeting  the  industrial  requirements  of  the  people,  particularly  where  those  requirements  demand 
some  artistic  training,  is  the  well-equipped  school  at  Strassburg,  known  as  the  Siddtische  Kunstgewer- 
bescliule.     This  school  consists  of  nine  diyisions,  viz. : — 

(1.)   Greneral  Preparatory  division. 

(2.)  Division  for  simple  decorative  paintings  and  conventionalising  of  natural  objects. 

(3.)  ,,  decorative  painters. 

(4.)  Composition  Division,  including  conventionalising  from  natural  objects. 

(5.)  Division  for  women. 

(G)  „  geometrical,  architectonic,  and  art-industrial  drawing. 

(7.)  „  ornamental  modelling. 

(8.)  „  iigure  modelling. 

(9.)  „  figure  drawing. 

The  Art-Industrial  has  four  workshops,  viz.,  one  each  for  the  following : — 
(10.)  Ceramics. 
(11.)  Art  cabinet-making. 
(12.)  Artistic  locksmithing  and  similar  work. 
(13.)   Chasing  and  artistic  goldsmith's  work. 

There  is  further  a  course  in  the  theory  of  style  and  the  history  of  art. 

Pupils  are  admitted  at  Easter  and  Michaelmas,  but  may,  in  exceptional  cases,  be  admitted  at  any 
time.  They  must  have  discharged  their  elementary  school-obligation,  and  be  at  least  14  years  of  age. 
Regular  attendance  is  compulsory,  and  the  administration  has  the  right,  should  it  be  dissatisfied  with  the 
attendance,  to  dismiss  the  pupil  and  return  his  fee.  Scholars  of  both  sexes  pay  50  marks  (<£2  10s.)  per 
half-year  and  occasional  students  20  marks  (£1)  per  year,  but  they  have  not  the  privileges  of  regular 
students. 

The  school  has  a  four-year  course,  the  first  two  years  being  devoted  to  natural  history  and  science 
studies,  having  regard  to  the  subject,  the  third  year  shewing  the  application  of  natural  forms  to  industry. 
The  fourth  year  is  devoted  to  practical  work  in  special  features.  The  instruction  is  invariably  individual. 
In  the  next  section  is  given  a  general  idea  of  the  courses. 

19.  Details  of  Courses,  Sfrasslurg  Art -Industrial  School.  —  General  Preparatory  Division. 
Elementary  drawing,  drawing  from  plaster  casts,  treatment  of  shadows,  of  simple  surfaces,  outline 
drawing  of  easy  natural  forms  such  as  leaves,  flowers,  branches,  drawing  with  pen  and  pencil,  crayons, 
water-colour  exercises,  linear  and  compass  drawing,  plane  geometry,  projection  drawing,  geometrical 
shadow  construction,  theory  of  illumination,  commencement  of  architectural  drawing.  All  these  are  done 
in  the  Summer  Semester. 

In  the  Winter  Semester  the  drawing  is  more  advanced  ;  it  includes  the  application  of  natural  forms, 
easy  compositions,  etc. 

Divisions  (2),  (3),  and  (i)  sufficiently  explain  themselves.  Division  (5),  viz.,  the  Course  for 
Women,  is  as  follows  : — 

Summer  Semester. — 

Drawing  of  natural  objects,  fruits,  flowers,  etc.,  and  also  their  representation  in  plaster,  plants 
from  nature,  figures  from  plaster  casts,  drawing  and  painting  from  the  living  model. 

Conventionalising  and  designing  from  nature,  with  special  regard  to  the  practical  application  of 
such  studies  for  needlework,  embroidery,  artistic  trimming,  etc. 

Pointing  of  flowers,  fruits,  and  still  life  from  nature  and  in  water-colours,  oils,  etc.  Application 
of  the  various  studies  to  art-industrial  purposes.  Landscape  drawing  and  painting  from 
nature.  Preparatory  instruction  for  female  teachers  of  drawing.  Geometry  and  geometrical 
drawing,  drawing  on  the  blackboard  and  drawing  of  solid  objects — methodology. 

"Winter  Semester. — 

Drawing  of  objects  and  still  life  from  nature,  plaster  casts,  ornaments,  fruits,  and  flowers. 
Figure  drawing  from  plaster.      Drawing  and  painting  from  the  living  model  in  pastels, 
oils,  etc.     Drawing  and  designing  for  needlework,  embroidery,  etc.,  and  application  of  same. 
Painting  of  fruits,  animals,  still  life,  etc  ,  fforo  nature,  in  various  media.     Application  to  art- 
industrial  purposes. 

Passing 
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Passing  over  sections  (6)  to  (9)  and  turning  to  that  of  ceramics,  it  may  be  said  that  the  pupils 
begin  in  the  Summer  Semester  with  the  simplest  forms,  and  then  proceed  to  the  more  difficult  ones. 
Furnace  work  at  different  temperatures  proceeds  continuously  with  the  general  work.  The  modelling  of 
leaves,  flowers,  fruits,  muscles,  animals  from  nature,  as  well  as  of  ornaments  in  various  styles,  and  the 
preparation  of  plaques,  vases,  medallions  and  friezes  are  undertaken,  and  also  decorative  reliefs  and 
masques  for  faience,  and  wall  decorations  or  room  ornaments. 

Lead-glazing  and  glazing  without  lead,  first  colourless  and  later  coloured,  the  management  of  the 
glazing  furnace,  the  glazing  of  earths  at  various  temperatures,  are  also  subjects  of  practical  study. 

The  modelling  of  flowers,  of  vases,  plates,  plaques,  wall-decorations,  decorations  for  air-heating 
apparatus,  of  decorative  ornaments,  and  of  architectural  ornaments  from  nature  is  a  feature  of  the  work, 
and  so  also  is  drawing  of  the  various  architectural  styles. 

Sections  from  (11)  to  (li)  do  not  call  for  special  comment. 

20.  Concluding  Remarks. — The  work  seen  by  the  Commissioners  at  this  school  was  excellent,  and 
practically  the  same  observation  can  be  made  for  most  of  the  other  schools  visited.  It  may  also  be  added 
that  work  of  this  type  seen  in  the  Exhibition  of  Diisseldorf  and  that  of  Turini  by  the  Commissioneris 
was  excellent,  and  afforded  evidence  of  the  fact  that  the  art  and  technical  courses  are  already  bearing  fruit. 

Examples  from  other  towns  of  Germany,  visited  by  the  Commissioners,  could  be  given,  but  such 
multiplication  of  instances  would  not  serve  any  useful  purpose.  It  is  sufficient  to  remark  that  the  cases 
cited  may  be  taken  as  illustrative,  they  are  not  in  any  sense  special. 

'  Some  of  the  most  beautiful  art-industrial  work  came  from  Munich. 


CHAPTER  IX. 
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CHAPTER    IX. 
Continuation,  Trade,  and  Lower  Technical  Schools  of  Paris. 


[G.  H.  KNIBBS.] 


1.  Introduction.  —  Although  the  various  schools  of  Paris  do  not  exhaustively  represent  the 
provision  made  in  France  for  the  education  of  the  French  people,  they  stand  m\ich  in  the  same  relation 
to  the  educational  provisions  of  the  rest  of  Prance  as  do  the  schools  of  Berlin  and  its  suburbs  to  those 
in  other  parts  of  Germany.     Recently  there  has  been  considerable  progress. 

Notwithstanding  the  brilliancy  of  French  achievement  in  higher  education,  and  in  the  develop- 
ment of  higher  knowledge,  and  the  early  organisation  of  its  educational  system,  and  notwithstanding 
the  splendid  contributions  made  to  applied  science,  especially  in  agriculture,  etc.,  technical  education 
has  been  adequately  advanced  only  quite  lately,  viz.,  since  the  Franco-German  war ;  and  it  is  openly 
.recognised  by  French  educationists  that  the  greatness  of  France's  misfortunes  was  the  stimulus  to  effort, 
and  that  they  urged  her  to  improve  her  methods  of  commercial  and  industrial  education. 

The  various  types  of  lower  technical  schools  to  be  found  in  Paris  are  referred  to  in  this  chapter, 
commercial  education,  however,  being  excepted,  as  that  subject  is  sufficiently  dealt  with  in  a  later  part  of 
the  Report. 

2.  Recognition  of  the  necessity  of  replacing  apprenticeship  hy  systematic  instruction. — During  the 
liberal  Ministry  of  Duruy,  in  1868,  an  opinion  grew  up  that  the  old  scheme  of  apprenticeship  must,  in  the 
interests  of  national  efficiency,  be  replaced  by  systematic  instruction.  In  1872  that  idea  was  accentuated 
by  the  disasters  of  the  war,  and  M.  Greard,  the  then  Director  of  Education,  submitted  a  memorandum 
proposing  the  opening  of  a  school  for  instruction  in  the  wood  and  iron  industries. 

Even  to  those  least  prepared  to  accept  the  new  idea,  the  advocacy  of  Greard  carried  conviction. 
He  demonstrated  the  national  advantage  of  replacing  the  method  of  learning  through  apprenticeship  by 
that  of  learning  through  such  systematic  instruction  as  could  be  imparted  only  in  a  properly  developed 
school.  He  shewed  that  the  existing  means  for  preparing  young  people,  on  leaving  the  primary  school, 
for  their  life  callings  were  in.sufficient ;  that  in  the  apprenticeship  system,  egoism  operated  in  various 

.  ways  strongly  against  the  national  interest ;  that  the  master  of  apprentices  was  compelled  to  sacrifice 
the  welfare  of  his  apprentice  more  or  less  to  the  exigencies  of  his  business;  that  workmen,  reacting  to  a 
narrow  selfishness,  and  often  incapable  of  perceiving  the  issue  from  the  standpoint  of  national  develop- 
ment, were  hostile  to  apprentices,  and  were  by  no  means  friendly  to  their  entry  into  the  ranks  of  workmen  ; 
in  fact,  the  old  system  of  apprenticeship  was  subject  to  many  defects,  and,  as  a  method  of  professional 

'  education,  was  intermittent,  without  order,  and  opposed  to  the  interests  of  the  people  considered  as  a 
whole. 

This  led  to  the  creation  by  the  Municipality  of  Paris  of  the  Diderot  School  {Ecole  Diderot).  The 
results  achieved  were  very  satisfactory.  A  special  Commission  was  appointed  by  M.  Herold,  then  Prefect 
of  the  Seine,  to  study  the  question  of  the  best  means  of  securing  good  lower  professional  and  technical 
education. 

This  led  to  the  creation  of  the  law  of  11th  December,  1880,  dealing  with  manual  schools  of 
apprenticeship  {ecoles  manuelles  d'apprentissage),  and  the  Commission  declared  itself  in  favour  of  the 
creation  of  further  schools  of  the  type  of  the  Ecole  Diderot. 

Conformably  to  this  decision,  schools  of  industrial  physics  and  chemistry,  for  example,  Germain- 
Pilon  and  Bernard- Palissy,  1882,  Boulle  and  Dorian,  1886,  Estienne,  1889,  and  such  schools  as  the 
professional  schools  for  girls  in  rues  Fondary,  Bossuet,  de  Poitou,  Bouret,  Ganneron,  and  de  laTombe- 
Issoire,  were  started. 

3  The  Ecole  Diderot.— Th.e  Diderot  school,  the  first  "  professional  "  school  created  in  Paris,  had 
for  its  expressed  object  "  the  making  of  well-instructed  and  skilful  workmen,  capable  of  earning  their 
living  on  leaving  the  school." 

The  instruction  is  both  theoretical  and  practical.  The  pupils  enter  school  at  7'45  a.m.,  and  leave 
it  at  6  p  m  •  but  there  are  two  breaks,  viz,  12-1-15  and  3-15-3-30.  The  school-year  commences  on  1st 
September' and  ends  31st  July,  the  month  of  August  being  a  vacation  month. 

The  school  claims  to  be,  above  all,  a  school  of  apprenticeship,  the  general  instruction  occupying 
only  a  secondary  place.  In  fact,  general  instruction  is  reduced  to  the  lowest  limit,  in  order  to  allow  the 
pupils  to  spend  as  much  time  as  possible  in  the  workshop. 
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The  course  is   of  three  years'  duration.     The  j)rogramme,  which  may  be  divided  into   two  parts, 
viz.,  theoretical  and  practical,  is  as  follows : — 

Hcole  Diderot. — Programme  of  Theoretical  Instruclion. 


Subjects. 


Year,  and  Hours  per  Week. 


Arithmetic  and  Algebra 

G-eometery 

Theoretical  and  Practical  Technology 

Physics  ... 

Hygiene  and  Economics 

Theoretical  Mechanics... 

Drawing... 

French    ... 

History  and  (leography 


4 
1 

1 


II. 


1 
2 
1 
2 

i 

4 
1 


III. 


The  programme  of  Practical  or  Manual  Instruction  includes  forge-work,  turning  (metal),  fitting, 
etc  ,  fine  mechanical  work,  pattern-making,  carpentry  and  joinery,  locksmithing,  brazier's  work,  and 
plumbing.  During  the  first  year,  five  and  a-half  hour.-i  are  devoted  daily  to  these ;  during  the  second 
year,  six  hours  ;  and  during  the  third,  seven  and  a-half  hours. 

The  organisation  of  the  practical  work  is  very  good.  The  pupils,  on  arrival,  are  distributed  among 
the  nine  workshops,  where  manual  instruction  is  given.  In  each  section  a  first-year  pupil  is  placed,  as 
soon  as  possible,  between  a  second  and  third  year  pupil. 

In  the  forges,  first-year  pupils  are  strikers,  etc  ,  make  up  the  fire,  and  in  this  way  become  familiar 
with  their  later  duties. 

As  far  as  possible  the  work  done  is  utilised.  The  work,  in  detail,  consists  of  parts  of  complete 
machines  to  be  later  fitted  up. 

A  large  part  of  the  tools  and  machine  tools  in  the  establishment  is  the  work  of  the  pupils.  As 
there  is  no  foundry  in  the  school  the  patterns  made  by  the  pupils  are  sent  outside  for  the  necessary 
castings,  but  the  main  part  of  the  work  is  done  in  the  school. 

The  work  in  the  section  of  mechanics  of  precision  comprises  the  making  of  geodetical  and  physical 
instruments.  In  these  the  last  degree  of  care  is  necessarily  taken  as  to  exactness.  Each  student  studies 
the  tools  he  uses,  first  from  a  purely  kinematic  point  of  view,  and  then  under  supervision  uses  it  for 
making  a  special  piece  of  apparatus.  In  this  way  he  better  appreciates  the  conditions  by  means  of  which 
exactness  is  attainable. 

The  motive  power  is  derived  from  two  engines,  a  steam  and  a  gas  engine,  each  of  about  15  h.  p. 
A  second  and  a  third  year  pupil  are  required  to  attend  to  the  steam-engine  under  supervision  continuously 
for  a  week. 

Twice  a  year  the  pupils  of  each  section  of  the  school  execute  the  same  piece  of  worli,  i.e.,  there  is 
one  piece  of  work  for  each  section.  This  is  done  from  drawings  or  sketches  and  without  explanation,  and 
marks  are  given,  and  also  money  prizes,  according  to  the  quality  of  the  work  so  determined.  Besides  this, 
marks  are  given  for  theoretical  and  practical  work,  conduct  in  class  and  workshop,  and  each  pupil  receives 
a  monthly  reward  in  money  based  thereupon. 

At  the  distribution  of  prizes  at  the  end  of  July  each  year,  each  pupil  who  has  acquitted  himself 
well,  in  respect  of  his  theoretical  and  technical  studies,  receives  an  indenture  of  apprenticeship  [un 
brevet  d'  apprentissage),  and  further  a  sum  of  money,  and  such  tools  as  will  enable  him  to  carry  out 
his  work. 

Several  times  a  year  pupils  of  each  section  visit  suitable  industrial  establishments,  under  the 
guidance  of  the  appropriate  instructors,  who  give  such  detailed  explanations  as  seem  to  him  necessary. 
Each  pupil  makes  a  report  illustrated  by  sketches. 


4.  The  Ecole  5o!*H«.— Another  type  of  apprenticeship  school  is  the  Ecole  Boulle,  a  furniture  and 
cabinet  making  school  {ecole  d'  apprentissage  du  meuhle).  Though  founded  in  1886  it  did  not  receive  its 
present  name  till  four  years  later,  1890,  when  it  was  so  named  in  memory  of  an  eminent  Parisian  cabinet 
maker— Andre-Charles  BouUe  (16t2-1732).  In  1896  it  had  a  cabinet  and  furniture  making  department 
only.     To-day  it  has  also  a  metal  department. 

These  departments  are  divided  in  all  into  eight  divisions,  for  each  of  which  the  instruction  falls 
under  two  distinct  he.ids,  viz.  (i)  manual  and  (ii)  theoretical  and  artistic.  Besides  these,  eleven  hours  a 
week  are  devoted  during  the  first  year  to  a  recapitulation  of  the  work  of  the  primary  school,  the  whole 
course  lasting  four  years. 

The  manual  instruction  is  given  by  master-tradesmen  (maitres-ouvriers). 

The  manual  instruction  is  as  follows  : — 

I. — Eurniture  Division — 

(i)   Cabinet-making;  (ii)  upholstering;   (iii)   wood-carving;   (iv)  joinery. 
II. — Metal  Division — 

(v)   Chasing,  in  its  applications  to  furniture,  art  bronzes,  gold  and  silversmiths  work; 
(vi)  mounting  and  setting  ;  (vii)  engraving. 
III.— Wood  and  Metal— 

(viii)  Turning  of  wood  and  metal. 

week    '^^^  *™^  '^*'™^^'^  *°  ^''^  "^^"''^  '''  ''*  ■''^''"''  ^^  ^"'"''  ^°'"  '^^®^'  ^""^  *°  ^^^  y^'"''  ^°  *°  '^^  ''"'"■'  P" 

The 


£ 

s. 

d. 

.     G,440 

0 

0 

.     3,420 

0 

0 

240 

0 

0 

£10,100 

0 

0 

81 

The  theoretical  and  artistic  instruction  is  as  follows  :  — 
(0  Geometry;  (ii)  Technology;  (iii)  Industrial  economics;  (iv)  The  history  of  art;   (v)  Decora- 
tive composition  ;  (vi)  Art  drawing  and  water-colours;  (vii)   Modelling  as  applied  to  artistic 
cabinetmaking ;  fvni)  Stereotomy  as  applied  to  furniture,  ohjets  cVart,  grouping,  etc. 

....  ^^"^  ^  ^9  ^  1^°^''«  per  '^eek  are  devoted  to  the  theoretical  work,  and  12  to  17  hours  to  the  purely 
art:stij  instruction  ;  the  total  number  of  hours  per  week  for  each  pupil  being  51. 

The  aim  of  this  school  is  to  educate  a  superior  class  of  workmen  capable  of  mainfaining  the  high 
reputation  which  the  better  types  of  Parisian  artistic  products  and  furniture  have  enjoyed. 

5.  The  Ecole  Estienne.— The  Ecole  Estienne  is  what  is  known  as  an  ecole  du  livre,  and  has  taken 
the  name  of  a  celebrated  family  of  printers  and  publishers,  whose  first  publications  go  back  as  far  ae  the 
commencement  of  the  16th  century.  In  1881  the  Municipal  Council  of  Paris  undertook  to  create  a  school 
the  object  of  which  was  to  educate  artistic  workmen,  qualified  not  only  to  carry  out  the  work  of  ordinary 
typographers,  but  also  that  allied  sets.  The  school  was  opened  in  1889,  and  in  1895  special  buildings 
were  erected  covering  about  3,256  square  metres  on  a  plot  of  about  5,600  square  metres.  The  cost  of  the 
buildings  was  about  £56,600  (1,415,959  francs).  The  budget  for  1900  represented  about  £10,100 
(253,-205  francs),  made  up  as  follows,  viz. : — 

Day  Courses —       Staff    

,,  „  Material 

Evening  Courses— Staff  and  Material 


Tho  course  lasts  4  years  and  in  certain  cases  may  be  extended  to  5  years ;  and  75  to  90  pupils  are 
admitted  yearly.     This  will  give  some  idea  of  the  cost  of  training  each  pupil. 

Admission  to  this  school  is  by  examination,  the  age  must  be  between  13  and  16  ;  the  pupil  must 
be  Prench  and  domiciled  in  Paris  or  its  environs. 

Pupils  resident  in  Paris  are  admitted  free  ;  the  suburban  communes  must  pay  200  francs  (£S)  pop 
annum  for  each  pupil  resident  in  tho  suburbs. 

Breakfast  is  furnished  gratuitously  to  pupils  resident  in  Paris;  those  from  the  suburbs  must 
bring  their  breakfast,  or  pay  at  a  rate  fixed  by  regulation. 

The  instruction  may  be  divided  into  two  branches,  viz.,  (i)  Theoretical ;   (ii)  Technical. 

6.  Instruction  in  the  Ecole  Esiienne. — The  theoretical  instruction  has  for  its  object  the  completion 
of  tho  general  instruction  of  the  "  apprentices,"  and  to  give  them  those  indispensable  ideas  which  should 
be  possessed  by  every  workman  who  desires  to  excel  in  his  craft. 

The  principal  subjects  taught  are  : — 

(i)  French  language;  (ii)  History  and  geography;  (iii)  The  reading  of  Greek  for  typographers; 
(iv)  The  conceptions  of  mathematics  and  geometry ;  (v)  Tho  physical  and  natural  sciences  as 
applied  to  the  arts  and  to  the  publishing  industry  ;  (vi)  The  History  of  Art ;  (vii)  The  history 
of  printing  and  publishing ;  (viii)  Modelling ;  (ix)  The  drawing  of  ornaments,  etc. ;  (x) 
Drawing  at  sight  and  industrial  drawing  ;  (xi)  Gymnastic  and  military  exercises. 

The  theoretical  instruction  is  given  every  morning  from  8'30  till  12'0,  and  is  general  for  all  pupils 
of  the  1st  and  2nd  years.  In  the  3rd  and  4th  years,  it  is  divided  into  three  orders  of  special  courses, 
viz,,  (1)  for  engravers,  lithographers,  gilders  ;  (2)  for  compositors,  photographers,  photogravurists,  etc. ; 
(3)  for  typographic  founders,  copper-plate  workers,  etc.  The  courses  are  specially  adapted  to  the 
practical  requirements  of  each. 

Pupils  of  the  3rd  and  4th  years  take  theoretical  courses  for  4  mornings  a  week;  the  whole  of 
Friday  and  Saturday  is  passed  in  the  workshop. 

:      ,  The  technical  courses  occupy  from  1  to  6  in  the  afternoon,  Monday  to  Saturday  inclusive,  for  all 
pupils.     They  embrace  15  different  callings,  viz. : — 

Jypograpliy — Typefounding,  composing  and  adjusting.     Printing  with  hand  and  machine  presses, 

photography  and  galvanoplnstic  work, 
Bookbinding. — Bookbinding,   gilding  on  leather.     (Three  special  teachers  also  come  once  a  week 

to  give  instruction  in  gilt-edging,  marbling,  chasing  upon  leather,  etc.) 
Engraving.  —  Engraving  upon  wood,  engraving  in  relief,  copper-plate  engraving,  printing. 
Lithography.  —  Lithographic    engraving,    chromolithography,    lithographic   drawing.    Lithographic 

writing,  printing  with  hand  and  machine  presses. 
Photography. — Photography  and  such  derivative  processes  as  photogravure,  phototyping,  etc.     (This 

part  of  the  instruction  does  not  aim  at  being  completed  in  the  school.) 

7.  Examinations  and  di-icipline,  Ecole  Estienne. — In  eac-h  branch  of  the  school  there  is  an  examin- 
ation at  the  end  of  each  4  months  {trimestre — really  about  3^  months),  when  the  pupils  are  arranged  in 
order  of  merit.  Those  who  do  not  obtain  suiBcient  marks,  either  repeat  the  work  already  gone  through, 
or  are  dismissed  from  the  school,  at  the  discretion  of  a  superintending  council  {Conseil  de  surneillance) . 

The  final  diplomas  are  a  diploma  of  honour,  an  ordinary  diploma  or  a  certificate,  merely  stating 
that  the  courses  of  the  establishment  have  been  satisfactorily  followed  during  the  four  years. 

Each  pupil  receives  a  book  in  which  his  marks  are  entered  both  for  studies  and  conduct.  It  is 
delivered  to  him  every  Saturday  evening,  and  must  be  returned  on  the  following  Monday  morning  at  the 
school,  signed  by  his  parents  or  guardians. 

'  Eewards  are  given  in  the  shape  of  books,  gravures,  tools,  or  money.  Pupils  who  do  well  are 
entered  at  the  end  of  each  ''  trimestre"  in  an  honour  list,  and  those  who  are  thrice  entered  on  such  list 
receive  an  "  honourable  mention  "  at  the  end  of  the  year. 

3— L  The 
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The  punishments  for  bad  conduct  or  insufficient  marks  are  :— 
(i)   Simple  censure;    (ii)  supplementary  work ;    (iii)    detention;     (iv)    temporary    exclusion;    (v) 
permanent  dismissal . 
The  gravity  of  the  same  faults  is  deemed  to  increase  with  the  years  of  the  course,  and  a  definite 
scheme  is  followed.    Should  any  pupil  be  thrice  excluded  in  the  same  "frimisire"  he  is  permanently 
dismissed  from  the  school. 

8.  Courses  for  aduUs,  Hcole  Ustienne.— Besides  the  ordinary  day  courses,  there  are  also  courses  for 
adults  in  the  evenings,  to  enable  those  already  engaged  in  their  callings  during  the  day  to  perfect  them- 
selves. Arrangements  can  be  made  for  any  of  the  day  courses,  but  at  the  time  of  the  Commissioners' 
visit  to  Paris,  the  only  evening  courses  actually  in  operation  were  those  for  compositors,  printing,  stereo- 
typing, lithographic  printing,  and  bookbinding. 

9.  Slqf  of  the  Ecole  UsUenne.—The  staff  of  the  school  consists  of  the  administrative  officpra,  the 
teaching  staff,  the  workmen,  as  follows  : — 

Administration—  Teaching  Staff- 
Director.  10  Teachers  of  theory. 
General  Superintendent.                                 2i  Teachers  of  technical  practice,  of  which 
Accountant.  Hi  are  titular,  and  10  auxiliary. 

Chief  of  Works.  ■Workmen- 
Medical  Instructor.  1  Laboratory  hand. 
Secretary.                                                           5  Supernumeraries. 
Storeman.  1  Cook,  with  3  assistanls. 
5  Supervisors.                                                    1  Concierge,  domestic  service. 

The  Director  is  the  chief  officer  of  the  whole  establishment,  and  is  charged  with   the   following  , 
dutie?,  viz. : — 

(1)  The  pedagogic  direction,  embracing   everything  which  has  to  do  with  the  professional  studies, 
discipline,  etc. 

(2)  The  administrative  direction,  embracing  the  relations  with  primary  education,  Iho  Committee  of 
Supervision,  the  parents,  etc.,  of  the  pupils,  the  general  public. 

(3)  Tlic  economic  direction,  supervision  of  the  accounts,  and  expenditure,  etc. 

The  General  Superintendent  is  the  assistant,  and  in  case  of  his  iibscnce  tnkos  the  place  of,  the 
Dirrctor.  lie  is  chief  of  the  supervisors,  whom  he  diiet-ts,  and  aids  by  his  experisncc  He  is  responsible 
for  the  rigorous  application  of  the  students,  class  discipline  in  study,  in  the  workshoj),  in  recreations,  and 
generallv,  ailendsto  the  manngement  of  the  school  in  detail,  under  the  Director. 

The  Accountnnt  is  charged  with  tlie  financial  administration  of  the  establishment,  the  inventory 
of  the  malerhil,  llio  lior:iry,  schooUurniture,  etc.,  etc. 

The  Chief  of  Works  is  responsible  for  the  workshops,   and  for  the  students'  work  therein. 

The  other  officers  need  not  be  rei'errod  to  here. 

10.  EtcnrsionR  nfpnpih,  Ecole  Esfienne. — Every  year  the  first  twelve  pupils  who  are  on  the  point 
of  leaving  the  school  make  an  excursion  lasting  from  four  to  six  days  to  printing  and  publishing 
and  similar  establishments,  museums,  etc.,  in  such  cities  and  towns  as  Corbeil,  (Orleans,  Tours,  Nantes, 
Angouleme,  La  liochelle,  Kheiras,  Nancy,  Amiens,  Ifoueii,  Le  Havre,  Lille,  Bruges,  Antwerp,  Brussels, 
etc.  All  the  pupils  periodically  visit  the  great  printing,  1y])efounding,  lithojrraphic,  and  similar  houses 
of  Paris.  The  proprietors  are  particularly  good  in  the  trouble  they  take  to  make  these  visits  informative, 
and  take  care  that  as  far  as  possible,  the  technical  explanations  of  the  various  processes  shall  be  as  com- 
plete as  possible. 

11.  Details  of  the  theoretical  courses  of  tJie  Ecolo  Estienne. — To  get  a  real  understanding  of  the 
course  of  such  a  school  as  the  Estienne  School,  it  is  necessary  to  briefly  review  the  details  of  the  course. 
The  following  will  give  the  necessary  conception  of  its  aim  and  thoroughness,  remembering,  of  coiirse, 
the  conditions  of  admission. 

These  details  will  cover  the  whole  range  of  the  subjects,  so  as  to  reveal  the  thoroughness  of 
the  European  systems  of  technical  education. 

12.  French  in  the  Ecole  Estienne. — The  following  is  the  course  in  Frcnih  given  in  the  school: — 

FRENCH  LANGUAGE. 

l.s<   Year. 

\at  Trimeater.—Gcna-caX  ideas  concerning  lexicology  and  syntax,  the  noun,  article,  adjoetivo.     Oral  grammatical  a,'palyses 

of  each  of  tlie.'ic  species  of  words.     Logical  analyses.     Dictation  :  examples  selected  from  among  the  histories  of  the 

various  industries. 
2ii(i  rn'mes^e;-.— General  ideas  concerning  lexicology  and  syntax,  the  pronoun,  verb,  participle.     Analyses  and  dictation 

as  during  the  iirst  quarter. 
trd  rWnres^e)-. —General  ideas  concerning  lexicology  and  syntax,  invariable  words.     Orthographical  signs,  punctuation, 

accentuation,  etc.     Tabulated  exercises  and  application  of  the  preceding  rules ;  selection   of  examples  from  the 

history  of  special  features  of  printing  and  publishing. 

During  the  three  trimesters  there  are  literary  explanation  and  recitation  of  selected  passages  (prose 
and  poetic)  and  oral  exercises  in  French  composition. 

Ind  Yt'ii.f. 

\st  Trimei'ter. —Ons^n   and   formation  of  words.     AtTixcs— Study  of  suffixes  and  prefixes.     Twots.     Various  exercises. 

Technical  orthograpliy. 
'Ind  7V»7U'»<r)'.-Signiticatioii  of  words  ;  lit,eral  meaning,    derived  meaning,   ilt^urcs  of  speech,   synonyms.     Families  of 

words  ;  oral  and  written  exercises.     Kcsunies  of  selections  from  literature  '     j        j 

3  d  'y'vrm-.'.s/c,-.--]-:xercises  on    the  difficulties    of    the  French  langua,ge.     Gene'ral  ideas  conoor  ung  style   and  literary 

composition,     bhort  exercises  of  application.  a      j     ■  y 

During 
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During  the  tlireo  triucostors,  explanation  nud  recitation  of  selected  passaROH  (prose  and  poetic), 
rocapitulation  o  tho  prmcipil  grammatical  rulos  dictation  of  detached  phrases,  and  .lictatiou  ti.e  text  of 
which  will  be  selected  from  tho  history  of  tho  principal  artists  of  the  various  specialties,  form  features  of 
the  instruction,  and  there  la  also  special  reading  of  Greek  for  compositors. 

Srd  Year  (for  two  divisions). 
Reoapitulation  of  the  general    ideai  of  literary  stylo  and  composition  given  in  tlie  2ncl  year,  followed  by  ideas  on  the 
vanona  kinds  of  literary  composition  :  narration,  description,  letter,  statement.     Exercises  in  application  of  the 
preoeding      RiSsumfS   of   tlio  literary   history   of  Franao  from   the   beginning  to   the   IGth   century   inclusively. 
Illustrated  literary  readings.  °         o  j  j 

During  the  three  trimesters,  dictations,  the  passage  of  which  are  taken  prefeiMhly  from  tho  history 
of  the  several  industries  connected  with  printing  and  publishing;  these  arc  priucipally  for  typographers. 
Typographical  grammar,  the  reading  of  Greek,  and  the  reading  of  manuscripts  are  also  features  of  the 
work,  tho  last  being  exclusively  for  compositors. 

4/A  Year  (for  two  divisions). 
Bedaetion  of  the  Various  kinds  of  letters,  especially  thoie  which  pass  between  "  patrons  "  and  workmen,  merchants  and 
clients,  etc.     Redaction  of  a  statement,  of  an  account  rendered,  of  a  note  of  despatch  of  inerohandise,  etc.     Study 
of  the  principal  French  writers  of  the  17th,  ISth  and  19ch  centuries.     Illustrated  readin™  from  the  best  pages  of 
these  authors. 

Duriug  the  three  trimesters  there  is  also  dictation,  and  the  pupils  are  oiorcised  in  typographical 
grammar,  the  reading  of  Greek,  and  reading  of  manuscripts.     This  is,  of  course,  for  compositors" 

13.  Ristory  and  Geograpliij  in  the  Ecole  Estimne. —^]iBc\a.l  attention  is  directed  to  the  very 
liberalising  effect  of  such  a  course  as  that  described  hereunder,  and  to  the  class  of  workman  likely  to  be 
turned  out  by  a  school  of  this  tvpe. 

HISTORY  AND  OEOGRAPHY. 

IsJ  Year. 

Oeni'ral  History. 

1st  Trimester.— F^yy-pt.     The  Semites  :  Assyrians,  Phojuiciana,  Jews.     Aryans  :  Mode?  and  Persians.     India.     China  and 

the  Mongols.     Greece  :  its  history,  its  groit  men,  monuments,  mythology. 
2nd  Trimester.— Uome  :  the  royalty,  the  republic,  the  empire  ;  letters  and  arts  ;  decadence  and  partition  of  the  empire  ; 

East  and  West.      The  b.arbarian  invasions.     The  Merovingian  Franks.     Charlemagne  and  his  successors. 
3rd  Trimsster. ^Veadalism.     The  Crusades.     The  Cimmunes.      Principal  historical  events  of  France,  England,  Germany, 
Italy,  and  the  Papacy  ;  of  Spain  and  the  Scandinavian  and  Slav  countries  of  the  Middle  Ages.    Invasion  of  the  Turks 
into  Europe.    Fall  of  Constantinople. 

Geography. 

1st  Trimester. — General  ideas  of  cosmography.     Tho  planets.      The  earth  in  space.     Animals  and  vegetables.     Man, 

governments,  religions.     Coufiguratiou  of  the  earth  ;  globes  and  maps. 
ind  rrimas^er.— Recapitulation  of  the  geography  of  Europe.     Comparison   from  the  point  of  view  of  wealth  and  power 

between  each  of  the  countries  of  Europe. 
^rd  Trimester. — Recapitulation  of  the  physical  and  political  geography  of  Asia,  Africa,  America  and  Oceania.     Principal 

productions  of  these  countries.     Colonics  of  France  in  each  of  these  countries. 

2ii(l  Year. 
General  History. 

1st  Trimester. — General  history  of  Europe  from  1461  to  1643.  Progress  of  royalty  in  England,  Spain  and  France.  Formation 
of  the  nationalities.  Inventions  and  discoveries.  Tlie  Renaissance  and  the  Reformation.  The  great  political  and 
religious  wars  of  the  16th  and  17th  century  :  Italian  wars,  religious  wars.  The  Thirty  Years'  War. 

2nd  Trimester. — General  history  of  Europe  during  the  second  half  of  the  17th  century  and  during  the  18th  century  until 
the  Revolution.  France  :  The  triumph  of  absolute  monarchy.  England  :  Definite  establishment  of  the  parliamentary 
rei/Jm^  ;  foundation  of  its  colonial  and  maritime  power.  Decadence  of  Poland  and  Sweden.  Aggrandisements  of 
Russia  and  Prussia.  The  political  reforms  in  German j',  Spain,  etc.  Letters,  arts,  and  sciences  in  the  17th  and  18th 
ientary. 

3rd  Trimester. — History  of  France  and  Europe  from  1789  to  1815.  Preliminaries  of  the  Revolution.  Fall  of  royalty  in 
France.  The  Convention,  the  Directory,  Consulate,  and  Empire  ;  internal  dissensions  and  external  wars.  Benefits 
of  the  Revolution.  Europe  in  1815  ;  reaction  against  the  principles  of  the  Revolution  of  1815  to  1830.  The 
Restoration.  Letters,  sciences,  arts,  travels.  Europe  from  18.30  to  the  present  time.  The  monarchy  of  July. 
The  Eastern  question.  The  revolution  of  1848.  The  Second  Empire.  The  Franco-German  war.  The  Third 
Pepnblic.     Power  of  England,  Germany,  and  Russia. 

Qeorjraplnj. 

\st  Trimester. — Agriculture  in  France.     Vegetables  and  animals.     The  alimentary  and  textile  industries.     Regions  of 

production.     Comparison  with  foreign  countries. 
2nd  Tnmester. — Extractive  industries:  coal,  iron,  and  the  principal  metals  ;  quarries.     The  metallurgic  industries:  tho 

iron  industry,  inachuies,   arms,  etc.      Various  centres  of    these   industries.     Comparison  with  foreign  countries. 

Importation  ;  exportation. 
3r(i  Trimester. — Building  and  furniture  industries,  ceramics,  glass,  watchmaking,  etc.     Chemical  industries  :  papers,  hides, 

inks,  soaps,  wax  candles,  etc.     The  highways  of  France  :  roads,  railways,  canals.     Recipitulation.     Communication 

with  foreign  countries,  railways,  lines  of  navigation,  telegraphic  lines,  etc. 

14.  Sisiury  of  Art  and  of  the  Produotioii  of  Books  in  the  Ecole  Estienne. — The  history  of  the 
production  of  manuscript  and  printed  books,  their  illumination,  and  their  illustration,  is  intimately 
associated  with  the  whole  history  of  human  civilisation,  and  with  that  of  art.  The  Ecole  Estienne  offers 
a  remarkably  comprehensive  course  for  its  pupils,  to  which  special  attention  is  directed. 

It  is  worthj  of  remark  that  persons  who  go  through  such  a  school  enjoy  advantages  which  nothing 
in  Australian  technical  education  approaches.  And  although  it  may  be  impracticable  to  make  technical 
forms  of  education  here  equally  thorough  until  the  whole  plane  of  our  educational  method  is  raised,  the 
■ideals  need  to  be  created  so  as  to  give  us  an  aim-point  for  progress. 

HISTORY  OF  ART— HISTORY  OF  BOOKS. 

History  qti  Art. 

3rd  Year. 

Influence  of  the  form  of  the  society  on  tho  develoinient  of  art.     Influence  of  industrial  material  on  artistic  manifestations. 

The  Ancient  Civilisations. —ligypt,  Chaldca,  Assyiia,  Media,  Persia,  Asia  Minor.     Geography  of  these  regions;  relations 

between  these  countries.     Phoenician  commc  rce. 
^rt.— Egypt  :  decorative  painting  and  sculpture.     Western  Asia  :  Lydo-Phrygian  art. 
He'lenic  Civi'isation  — Islands,  continents,  colonies  ;  Hellenism. 
^;-^._Archit'!Cture  and  prders,  3?ulpture,  ter'a  cotta,  painted  vases,  costume.     Mythology  a,nd  its  symbolism. 

'■  Civilisation, 
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CivUual.ion  in  Italy.— Greece  Proper,  Etruria,  Latiiira,  Rome.    Era  of  conquests.    Oatholioism.    Constantine  and  Theodosa. 
Art.— Etmria.  :  tombs  and  vases.     Greek  art  in  Sicily  and  in  Greece  Proper.     Roman  Republic;  conquest  of  Greece; 

empire  ;  Catholicism  ;  Constantine  and  tlie  two  empires.     Decorative  painting.     Costume,  arms. 
Geography  ot  the  frontiers  of  the  Roman  Empire  ;  the  invasions. 

Bi/zantine  C'ivithatioii.—Admimstr!\.lion;  Justinian.     The  decadence.     Influences.     Ravenna, 
^rt.— Roman,  Greek,  Arabo-Persian  influences.     Justinian  epoch,  Saint  Sophia.     The  mosaics.     The  iconoclasts.     Art  in 

the  12th  century. 
The   Arabians. —Mahomet,   the  conquests.      Various  centres    of  development  of  Arabian  art.      Ceramics,   ornamental 

sculpture,  tapestry.  i_    i_     ■ 

Cioilisation  under  the  Western.  Barbarian  Kinffdoms. —Cuiholicism.     Roman  laws  of  the  barbarians.     Localisation  of  the 

Visigoths,  the  Ostrogoths,  the  Burgundians,  and  Franks.     The  Merovingians  and  Carlovingians. 
Art  ajte.r  the  Invasions.  —Convents  ;  rude  imitation  of  Roman,  Byzantine,  and  Arabian  models.    Relations  of  the  Carlovingian 

Empire  with  the  neighbouring  kingdoms. 
Civilisalioii  in  the  Uth  and  12lh  Centuries.— Feuda.l\am,  the  Church,  Crusades.     The  provinces. 
iJomare  art,— Sources  ;  various  provincial  schools.     Principles  of  construction  and  decoration.     Vaults.     Symbolism  and 

iconography.     Sculpture,  Costume,  etc. 
Cimlisation  in  the  iSth  and  lilh  cenluries. -Koyidty  and  feudalism  ;  the  royal  centralisation  commences. 
Oothic  art.— Architecture  :  pointed  arches  ;  pillars  and  arches,  columns,  rose-work  windows.     Decoration  :  mural  painting 

and  on  glass,  tapestries.     Sculpture.     Costume  and  arms. 

4th  Year. 

Civilisation  in  the  15th  and  l&h  centuries.— The  ideas  :  classical  studioF,  Roman  law,  the  Reformation.     The  facts  :  great 

international  wars  ;  France  in  Italy  ;  absolute  monarchy.     The  Turks  in  Europe.     Venice  and  the  Greek   colony. 
7'/te   lienn issance.— Italy   and   Germany  :  architecture,    sculpture,   painting,   engraving,   the   work   of   the  goldsmith  and 

silversmith.     France  :  The  French  Renaissance,  properly  so-called  ;  The  Italian  wars  and  second  Renaissance  ;  the 

schools  of  Fontainebleau  and  of  Lyons. 
The  Civilisation  of  the  llth  and  ISth  centwies.—Ttiumph   of  France  in  Europe  ;  and  of  the  absolute  monarchy  in  France. 

Court  of  Louis  XIV  ;  Regency.     Transformation  of  European  political  geography      Russia,  Prussia,  Poland. 
Art  in  the  Vlth  and  ISlh  ce)i««n>.s'.— Architecture,  sculpture,  painting,  engraving,  jewellery.     Influence  of  France  in  Europe. 
The  \9th  century.— Moral  and  financial  state  in   1789.     French  Revolution,  Empire,  Restoration.     Contemporary  epoch. 

Social  transformation  ;  the  working  class. 
Art  in  the  Wth  century,— 'Seo-Qrecia.n  style  ;  the  Davidio  school.    Romanticism.   Archeology.    Attempts  toward  a  new  style. 

History  of  Pkintikg  and  Pubh.suing,  etc. 

Srd  Year. 

Writing. 

Theory  of  writing. — Divisions:  ideographic  writing  ffigurative,  symbolic)  ;  phonetic  writing  (syllabic,  alphabetic). 

History  of  the  alphabet,  from  the  time  of  the  Phcenicians  until  the  invasions  of  the  barbarians. 

History  of  the  characters,  from  the  Roman  epoch  to  the  present  time.  National,  Merovingian,  Carlovingian,  Roman, 
Gothic  and  Renaissance  types,  as  much  from  the  point  of  view  of  the  origin  of  the  modern  types  as  from  a  decorative 
standpoint.     Origin  of  what  are  known  as  Gothic,  Roman,  Italic  and  Elzevir  typographical  characters. 

Writing  materials. — Various  substances. — Stone,  marble,  baked  earth,  metals,  bone,  wood,  wax  tablets. 

Papyrus. — Its  origin.     History  of  its  use. 

Parchment. — Its  origin.     Its  manufacture.     Its  usage  in  antiquity,  the  middle  ages,  and  in  modem  times. 

Paper. — Its  origin,  history,  its  manufacture  by  hand,  and  by  machinery.  Various  pulps.  Water  marks,  etc.  Centres 
of  production. 

Writing  instruments. — Inks,  pens. 

Execution  and  Decoration  of  Manvscript  Boohs. 

(1).  Manuscript    Books,    their    execution. — Execution    of    manuscripts    in    antiquity  :  slaves    and    their   emancipation  ; 

caligraphists.     Execution  of  manuscripts  in  the  Middle  Ages  :  the  Monks  until  the  13th  century  ;  lay  transcribers  ; 

the    Corporations   and    the    Universities  ;  book-sellers  ;  libraries  and   amateurs  ;  lending-libraries   and  location. 

Manuscript  in  modern  times  ;  decorative  letters. 
(2).  Manuscript  Books,  their  internal  decoration. — Illustration  in  antiquity.     Illustration  in  the  Middle  Ages.     Origins  of 

illumination  :  The  Roman,  Byzantine  and  Irish  elements.     Great  periods  :  Barbarian  period  ;  Roman  or  hieratic, 

Gothic  or  realistic  periods.     The  schools  of  illumination.     Modern  illumination. 
3.  Manuscript  Books,  their  external  decoration. — Preservation  of  books  in  antiquity.    The  later  Roman  bindings.    Binding 

in  the  Middle  Ages  ;  gold,  or  silver,  ivory,  cloth,  and  skin,  or  leathers.     Monastic  bindings. 

ith  Year. 

Execution  and  Decoration  of  Printed  Books. 

(1.)  Printed  Books — their  Execution. 

Period  of  Transition. — Cut-out  patterns  ;  stamping.     Xylography;  pictures  without  text  and  playing  cards  ;  illustrations 

with  text ;  text  without  illustrations.     Characteristics  of  xylographers. 
Examination  of  Typographical  Processes. — Lourens  Janszoon  Coster,  Waldvogel,  Johann  Mentelin,  Gutenberg. 
Invention  of  Typography. — Gutenberg,  Fust,  Schoeflfer. 
Spread  of  Typography. — The  episcopal  revolution  of  Mayence.     Printing  in  Germany  :  Zell  and  Koburger.     In  Italy  : 

Pannartz,  Sweynheim,  Jenson,  the  Aide,  Bodini.     In  the  United  Provinces  :  Plantin,  the  Elzevirs.     In  England  : 

Caxton,  Baskerville,  Pynson. 
Typography  in  France.— Vrinting  in  Paris  :  Fiohet  and  Jean  Heynlin,  Goring,  Crantz,  Friburger,  the  Estiennes.    The 

principal  Parisian  printers.     Printing  in  the  provinces. 
The  Incunabida. — General  characters. 
The  Typographic  industry.— B.\&tory  of  the  characters  of  composition,  of  the  press.     Pagination,  signatures,  reclames. 

Stereotyping.     Working  in  colour. 

(2.)  Printed  Books— their  Internal  Decoration. 
Xylographical  pietxbres,  manual  processes. — History  of  the  various  kinds  of  engraving  and  lithography. 
Processes  properly  so-called.— Bistory  of  the  mechanical,  chemical,  and  heliographic  engraving.     Zincography,  phototypy, 

similigravure ,  heliogravure,  photolithography. 
Illustration  'in  coZo?n-.— Working  in  several  colours.     Chromolithograpy  and  photochromolithography.     Similigravure  in 

three  colours. 
History  of  illuMratimi,  principally  in  France,   from  the  15th  century  to  the  present   time.— A.  Durer,   Marc-Antione, 

Raimondi,  Holbein.     The  French  school :  Simon  Vostre,  Kerver,  Pigouchet,  G.Tory,  the  Audrans,'  Edelink,  Eiseii, 

the  Moreau.     The  David  school.     Lithography  :  A.  Senefeldor,  the  Vernets,  Charlet,  Eaffet,  Daumier,  Gavarni. 

(3.)  Printed  Booh— their  External  Decoration. 
15th  Century. — The  monastic  binding. 
Uth  Century.— ltalia.n  bindings  :  Majoli,  the  Aides,  Canevarius.    French  bindings  :  Grolier,  the  Eves  de  Thou.    Divisions 

and  nourishes.  ' 

nth  Century.— Tools,  punches,  etc.  :  Gascon,  Florimond  Badier. 

mh  Centori/. -Typographical  tools.     Various  forms  of  work.     Mosaic,  Derc'ime,  the  Pasdeloups,  Duseuil. 
mh  Ce»i«t(r;/.-The  Empire  and  the  Restoration.    TheNeo-Greek  style.    Romanticism  and  the  fers  cath^drale.    Thouvenin. 

Archeological  researches.     Renaissance  attempts.     Floral  decoration. 

During  the  4th  year  visits  are  made  to  the  National  Library.  Besides  what  is  thus  seen,  specimens 
and  exampes  are  shewn  during  the  course,  so  ag  to  familiarise  the  pupils  with  the  most  notable  types  of 
printing,  illijstrapion^  aijd  binding.  15. 
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i.1,    I.    \^'  ■^?''^*»f '«"«  ««<^  Accountancy,  Ucole  Ustienne—The  following  aro  the  subiects  treated  under 
the  heading  ot  mathematics  and  bookkeeping.    They  are  broadly  taken,  and  yet  are  practical  in  the  highest 

Mathematics  and  Accountancy. 
1st   Year. 

ArUhmetic—Whole  numbers.     Numeration.     Operations.     Divisibility.     Prime  numbers.     The  greatest  common  divisor. 

Ihe  least  common  multiple. 
iiVacJions.  — Properties.     Operations.     Decimal  fractions. 

Metric  SyHem,  Practical  Problems. -Proportion,  interest,  discount,  exchange,  shares,  partnerships,  mixtures,  allegation, 
.^ppftcaitons^o  3  ypoj7rap\»/.— Measures  for  paper.     Sizes.     Exercises. 
Plane  GeomeCri/.— Elementary  ideas.     Definitions.     Text  Books  I,  II,  and  III.    Measurement  of  areas. 

2nd  Year. 
^W(;Hne<ic.— Recapitulation  of  practical  problems.     Square  root.     Cube  root,  practical  method  nf  extracting. 
Geometry,  Plane  Geometry.— Text  Book  III  (conclusion)  and  Book  IV. 
UpatialGextnKtry.— General  ideas  concerning  the  plane  and  its  properties.     Measuremont  of  the  volumes  of  polyhedrons. 

Measurement  of  the  volumes  of  round  bodies.     Exercises. 
Alfjebra^— Ideas  of  practical  algebra.     Operations.     Fractions.     Equations  of  the  1st  degree  to  one  or  two  unknowns. 

Problems.     Exercises. 

3rd  Year. 
Arithmetic. — Recapitulation  of  the  problems  of  interest,  discount,  etc. 
Geometry. — Application  of  geometry  to  the  section  of  fillets,  etc. 
Accountancy. — General  accountancy. 

i;ooa-ei7Mn;/. —Single  and  double  entry.     Waste  book.     Daybook.      Ledger.     Practical  bookkeeping  by  double  entry. 
Accounts-current.— Various  methods  for  the  calculation  of  interest,  for  the  keeping  of  current  accounts,  etc. 

16.  Natural  and  Physical  Scienc,  Mechanics,  Eeole  Estienne. — The  practical  educationist  will 
naturally  be  interested  as  to  what  is  thought  necessary  for  the  technical  education  of  printers  and 
publishers  in  other  countries  of  the  world  in  the  way  of  science  instruction,  so  much  neglected  in  our 
Slate;  hence  an  outline  of  the  courses  in  physics,  chemistry,  natural  history,  etc.,  is  given. 

Physical  and  Natural  Sciences,  Mechanics. 
\st  Year. 
Physic.i. 
ZTeai.— Dilatation  of  bodies.     Temperature.      Thermometer.     Applications  of  dilatations.     The  definition  of  the  caloric 
and   specific   heat.      Conceptions   concerning   change   of   state.      Fusion.      Solution.       Solidification.     Ebullition. 
Evaporation.     Ideas  concerning  radiant  heat  and  conduction.     Practical  applications. 
O^JiiCit.— Rectilinear   propagation   of   light   in    a   homogeneous   medium.     Reflection   and  refraction  of  light.     Deviation 
produced  by  a  prism  on  the  direction  of  a  ray  of  homogeneous  light.      Properties  of  lenses.     Dispersion  of  light. 
Colours  of  bodies.     Ideas  concerning  photography. 
Acomtics. — Production,  propagation  and  reflexion  of  sound.     Echo. 
Weight. — Direction  of  gravity.     Plumb-line.     Pendulum.     Ba'ance. 

Chcm.istry . 
Preiiminary  Ideas. — Simple  and  compound  bodies.  Distinction  between  mixture  and  combination.  Atmospheric  air. 
Oxygen.  Nitrogen.  Combustion.  Water.  Hydrogen.  Chemical  nomenclature.  Exercises.  Conceptions  as  to 
the  principal  oxygen  compounds  of  nitrogen,  in  particular  of  nitric  acid.  Ammonia.  Phosphorus.  Phosphates. 
Sulphur.  Sulphurous,  sulphuric  acid,  hydrosulphuric  acid.  Fluorine,  bromide  and  iodine.  Carbon,  natural  and 
artificial.     Carbonic  acid  and  carbon  mon-oxide.     Silica  and  the  principal  silicates. 

Natural  History. 

Zoology. — The  structure  of  man.  Digestion.  Circulation,  respiration,  secretions.  Functions  of  relation.  The  osseous 
system.  MuscUlar  system.  Nervous  system.  Sense  organs.  Leading  lines  ot  zoological  classification.  Vertebrates. 
Invertebrates. 

Conception  of  Hygiene.— General.     Alcoliolism. 

2nd  Year. 

Physics. 

Hydrostatics. — Liquids  at  rest.     Experiments  demonstrating  their  principal  properties  ;    and  the  pressures  which  they 

exert.     The  principle  of  Archimedes,  applications  of  same.     Gas.     Atmospheric  pressure.     Barometer.     Mariotte's 

law.     Manometer.     Pumps.     Syphon. 
Elementary  notion  of  Force  and  Worh. — Transformation  of  heat  into  work,  and  vice  versa.     Steam  engine. 
Static  Electricity. — Production   by   friction,  by   influence.     Power  of   points.     Electroscope.     Leyden  jar.     Atmospheric 

electricity.     Magnetism.     Notion  of  magnets. 
Dynamic  Electricity. — Principle  of  the  cell.     Electric  current.     Electric  resistance.     Electric  lighting.     Galvanoplastic 

work.     Action  of  a  current  upon  a  magnet.     The  galvanometer  and  its  use.     Principles  of  telegraphy.     Idea  of 

induction,  application  to  the  efficient  working  of  induction  machines.     Teleplione. 

Chemistry. 

Properties  and  Clastijication  of  31  Hals. — Alloys.  Potash  and  soda  of  commerce.  Application  to  washing.  Nitrates  of 
potassium  and  sodium.  Nitrification  and  application.  Marine  salt.  Rock  salt.  Hyposulphite  of  sodium. 
Cyanide  of  potassium.     Chalk.     Mortars.     Cement,     (ilass-making  establishments,  potteries.     Alums. 

Ordinary  Metals  and  their  prodnction. — Those  of  importance  to  printers,  typographers,  etc.,  are  specially  treated. 

Organic  Chemistry. — Principal  carbides  of  hydrogen.  Ordinary  alcohol.  The  commonest  organic  acids.  Fatty  bodies. 
Papers  and  inks. 

Natural  History. 

Botany. — The  organs  of  a  plant  and  their  functions.     Root,  stem,  leaf,  flower,  fruit,  seed.     Various  modes  of  multiplying 

the  plant.     ClassiBcation  of  plants.     Study  of  several  great  families. 
Mineralogy  and  Geology. — Characters  of  minerals.    The  most  important  from  the  standpoint  of  industry.    Study  of  several 

rocks.     Action  of  water.     Glaciers.     Internal  heat.     Earthquakes.     Volcanoes.     Earths  of  igneous  and  sedimentary 

origin. 
Hygiene,  — Alcoholism. 

iird  Year  (one  Division  only). 

Artistic  Anatomy. — Osteology  and  general.  Nomenclature.  Vertebral  column.  Skeleton,  trunk,  sternum,  ribs.  The 
thorax  as  a  whole.  Skeleton  of  the  shoulder.  Clavicle.  Omoplate  (scapula).  Head  of  humerus.  Articulations  of 
the  shoulder.  Humerus  and  articulations  of  the  elbow.  Skeleton  of  the  fore-arm,  radius  and  cubitus  (ulna). 
Movements  of  pronation  and  suppuration.  Skeleton  of  the  hand.  Proportions  of  the  superior  member.  Brachial 
index.  Egyptian  canon.  >  Skeleton  of  the  hips.  The  pelvis.  The  os  iliacum  and  sacrum.  The  pelvis  in  the  two 
sexes.  The  femur  and  articulation  of  the  hip.  Proportions  of  the  hip  and  shoulders.  The  femur  and  the  articulation 
of  the  knee.  Model  of  the  region  of  the  knee.  Skeleton  of  the  lower  part  of  the  leg.  The  tibia  and  peronjeus 
(fibula),  malleolus.  Skeleton  of  the  foot.  Proportions  of  the  lower  membei'.  The  foot  as  9.  popula,r  measure. 
.Skeleton  of  the  head.     Facial  angle  of  Camper.     Conceptions  of  comparsfjjve  ggteology. 

4th 
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ith  Year  (one  Diinaion  only). 

JfyoZoj.y. —Muscles  in  general.  Muscles  of  the  anterior  region  of  tlie  trunk.  Great  pectoral,  oblirjue,  and  right  al>dofninal 
muscles.  Muaolea  of  tlic  baolc.  The  trapezius— the  great  dorsal  muscles.  Muaoioa  of  the  shoulder,  of  the  arirtS. 
Form  of  the  arm.  Muscles  of  the  forearm.  Anterior  muscles.  External,  internil,  and  posterior  superficial  muScleS. 
Deeper  posterior  muscles  of  the  forearm.  Anatomic  lah'Uirrf.  Muscles  of  the  haml,  of  the  pelvis,  thigh,  leg,  foot, 
neck,  liead,  of  mastication,  of  o-vpression.  Of  the  possible  and  impossible  associations  in  regard  to  the  contractions 
of  the  facial  muscles. 

Zrd  and  4th  Years  (different  Division  from  the  p^-ecedimj). 

3rd  Year.  —  Technology. 

Indmtrial  Mechanics.— Vanows  motions  utilised  in  Imsbandry.  Forces  and  their  composition.  Centre  of  gravity.  Centri- 
fugal force  and  its  applications.  Work,  and  its  measure.  Kinetic  forms  of  energy,  applications.  General 
considerations  as  regards  simple  machines.  .  Fulleys  and  funicular  machines.  Spur-wheels,  gearing,  levers,  wheel 
and  axle,  inclined  plane.  Screw.  Excentrics.  Notions  of  the  mechanics  of  liquids  and  gases.  Transformation  of 
heat  into  work,  and  rice  versd.     The  steam-engine. 

/■(irfitstrs-i/  i,Yec«ncj<//.— The  cell  and  electric  current.  Kesistance.  Electrolysis.  Galvanoplastics.  Electric  lighting.  The 
galvanometer  and  its  use.  Induction  and  induction  machines.  Transportation  of  energy  to  a  distance.  Telegrafihs 
and  telephones. 

Industrial  Chemistry. — Nitric  acid.  Etching  by  acids.  Ammonia  and  its  uses.  Sulphuric  acid  and  its  uses.  Chlorine, 
and  its  application  in  bleaching  paper  pulp.  Hydrochloric  acid.  Natural  and  artificial  forms  of  carbon  used  in 
printing  and  publishing  industries.  The  potash  and  soda  of  commerce.  Calcium  carbonate.  Lithographic  stones 
and  their  use.  The  metals  ordin.arily  employed  in  the  publishing  industry.  Alloys  and  their  uses.  Chemical  and 
physical  laboratory  work,  as  applieil  to  such  industry. 

ith  Year.  —Technology. 

Optics. — Umbra  and  penumbra.  Reflexion  of  liglit,  plane  and  spherical  mirrors.  E,efraction  of  light.  Deviation  produced 
by  a  prism  in  a  single  ray.  Principal  properties  of  spherical  lenses.  Optical  instruments.  Dispersion  of  light. 
The  colour  of  bodies.     Notions  of  photography  and  its  applications  to  printing,  etc. 

Industrial  Chemistry. — Principal  carbides  of  hydrogen  ;  their  use.  Alcohols.  Varnishes.  Fatty  ethers— application. 
Dextrin.  Starch.  Cellulose.  Paper.  The  commonest  organic  acid.«.  Gallic  and  tannic  acids.  The  tanning  of 
skins,  hides.  Ordinary  inks.  Printing  inks.  Colouring  matters.  Laboratory  i>rurt.ee  relates  to  inks,  varnishep, 
colouring  matters. 

3rd  and  -Uh  Year  (a  third  Division). 

3]-d  Year.  —  Technology. 

Indit-Urial  Mechnriics. — (Same  as  tlie  preceding  course,  in  the  same  subject.) 
Indwitricd  Ghemi-Htry. — (Same  as  the  course  just  above  given,  starting  with  nitric  acid.) 

ith  Year. — Technology. 

(\)  [Industrial  electricity;  (ii)  Optics;  (iii)  Indu'^tAal  chemliiry ;  (iv)  Lahoratcry  practice.  (These  are  all  treated  as 
mentioned  above.) 

17.  Art  Drawinr/,  Ecole  Estienne.—'\he.  art  drawing;  extends  throughout  tho  four  years,  and  is 
arranged  as  hereunder.     It  is  an  exceedingly  well-developed  course. 

l.s/    Year. 

\st  Trimester. — Study  of  the  art  of  different  epoch.'?.  Drawing  of  ornaments  from  plaster  casts.  (French  Renaissance, 
Greek,  Roman,  and  existing  epochs.)     Sketches  of  common  objects.     The  ideas  of  practical  perspective. 

2nd  Trimester. — Busts,  antique  and  Kenaissance.  Still  life  (various  objects).  Sketclies.  Study  of  draperies  from  statues, 
and  from  a  mannikin  draped.     Sketches  of  interiors.     Feet  and  hands.     Fragments. 

2rd  Trimester. — Flowers,  from  Nature.  Decorative  arrangements  and  compositions  (flowers,  still  life,  draperies,  various 
objects).     Complete  studies  from  the  antique,  and  tho  statuary  of  the  Renaissance.     Drawing  from  memory. 

Ivd   Year, 

\st  Trimester. — Study  of  Byzantine  art  ;  of  Gothic  and  Roman  art.  Ornaments  from  models,  adapted  to  the  requirements 
of  each  division  of  the  school.     Busts  (Antique,  Renaissance,  Roman,  Gothic.)     Feet,  bands,  and  fragments,  etc. 

2nd  Trimester. — Study  of  tho  Renaissance  in  various  countries  (t'rance,  Itah',  etc.)  Drawing  copied  from  selected  models, 
adapted  to  each  branch  (e.g.,  printer,  copper-plate  engraver,  etc.)  It  is  held  to  be  necessary  that  a  workman 
should  be  able  to  copy  a  drawing  given  him  by  an  editor.  Busts,  French  and  Italian  Renaissance.  Complete 
studies  (Antique,  Michelangelo,  etc  )     Drawing  from  memory. 

Zrd  Trime-iter. — Study  of  ilie  Louis  XIII  Louis  XIV  epochs,  etc.  Ornaments  from  good  models  of  various  epochs. 
Flowers  from  Nature.  Decorative  arrangements  (flowers,  still  life,  draperies,  various  objects.)  Drawing  flora 
memory. 

3rd   Year. 

1st  Trimester. — Living  model   (heads).     Renaissance  busts.     Complete  figures.     Greek  and   Roman   epochs.     Ornaments 

in  various  styles,  plaster,  and  copies.     Sketches  of  interiors — practical  perspective. 
2jtd  7VJnic.s<(!r. —Heads  with  various  expressions,  from  living  model.      Antique  and  Renaissance  busts.     Draped  figures. 

Draped  mannikin.     Ornaments  of  various  styles.     Drawing  from  memory. 
Zrd  7Vime.<«er.— Flowers  from  Nature.     Busts  and  complete  figures.     Decorative  figures  of  various  kinds.     Compositions 

from  living  plants. 

ith   Year. 

Isi!  T^n'mesie;-.  — Figures  from  Nature.     Antique  and  Renaissance  figures.     Ornaments  of  various  styles.     Study  of  animals 

from  good  models.     Drawing  from  memory. 
2nd  yr/wif.s^cn— Figures  from  Nature,     Figures  of  various  epochs,     Greek,   Roman,  Renaissance,  and  up  to  the  present 

time.     Study  of  draperies.     Ornaments  of  various  styles.     Modern  costume, 
3ri  TWmes/C)-,— Figures  from  Nature,     Portraits.     Figures  from  plaster  casts.     Flowers  from  Nature.     Arrangement  of 

living  plants.     Drawing  from  memory. 

_  18.  Moclelling,  Hcole  Estienne. — The  modelling  courses  extend  throughout  the  four  years.     The 
■work  is  graduated  as  follows  :  — 

\st   Year. 

istand2nd  Trimesters.— MunipnUtion.     Study  of  elementary  Motifi,  from  Nature  (e.g.,   leaf  of  plane-tree,  ivy,  oak, 

rose,  vine). 
Zrd  Trimester. — Study  of  elementary  ornaments. 

2nd  Yea-. 
1st  and  2nd  Trimesters.-Study  of   ornamental  Motifs,   selected  indiff'erently   from  among  the   following   epochs,  viz,. 

Antiquity,  tho  Middle  Ages,  Modern  Times,  but  all  having  a  bold  character. 

These  studies  are  specially  intended  to  give  the  pupil  Ihe   sentiment  of  difference  of  plan  and 

depth,  etc,  and,  consequently,  of  form.     Similarly  in  regard  to  the  human  figure.      The  first  studies  are 

preferably  u;)on  the  head  of  a  bold  model,  as,  for  example,  may  be  seen  in  the  column  of  Trajan. 

Zrd  Tr:,ne.Uer. -The  pupil  executes  ornaments  or  figures  of  less  striking  relief  than  heretofore,  so  as  to  arrive  progressively 

at  the  piwer  of  producing  an  imp  e  ;sion  of  m.male  iality  by  a  very  flat  re;ief,  as  is  often  necessary  in  an  Tndustrial 

adaptat  on-for  example,  m  lealh  r,  mclal,  in  bind  ng  bjoks  <ir  alliumf,   n  rej;ouss(5  work 

Zri 
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3rd  Year. 

\stand2wl  Trimester. — The  natural  acanthus,  and  the  forms  of  acanthus  sculptured  by  the  Greekp,  Romans,  etc.,   an4 

np  to  the  present  day. 
3/'rf  rfim^sier.— -Study  of  the  principal  proportions  of  the  human  figiiro.    Interpretation  ami  conventionalising  forms  derivofl 

from  living  plants.      Tiie   rounded  form   intersected   in   bas-relief.      Grouping  of   various   elements,    ornaments, 

figures,  plants,  animals,  with  the  object  of  developing  the  sense  of  arrangement  and   composition,   and  that  of 

sculptural  colouration. 

ith  Year. 

During  the  fourth  year,  the  study  from  the  living  model  is  undertaken,  also  of  the  great  works  from  antiquity  to  the 
the  present  time,  with  a  view  of  bringing  into  prominence  the  essential  features  of  each. 
Execution  of  modelling  in  the  form  of  the  medallion,  etc. 

Throughout  the  fourth -year  course,  the  teacher  insists  strongly  upon  the  matter  of  what  is  known 
as  sculptural  colouration,  referred  to  in  the  third-year  course,  and  he  demonstrates  that  it  is  the 
consequence  of  different  conveiities  and  concavities. 

By  way  of  assisting  the  students  in  the  several  works  studied,  the  instructor  shews  the  rules  of 
art,  which  the  great  art  epochs  have  established.  Ho  is  specially  careful  to  treat  those  which  can  furnifh 
motifs  susceptible  of  combination  with  elements  borrowed  directly  from  Nature,  thus  facilitating  the 
tendency  to  a  new  art. 

Pupils  execute  by  preference  such  designs,  etc.,  as  are  more  specially  valuable  to  them  for  their 
specialities,  and  the  instructor  charges  himself  with  encouraging  and  developing  the  personality  and 
characteristic  style  of  each  pupil,  for  it  is  held  that  this  is  a  rational  means  of  reaching  sincerity  of 
sentiment,  of  truth  in  interpretation  in  all  productions — industrial  or  otherwise,  in  which  Art  is  the 
essential  element. 

10.  D(Corative  Oompoiiliort,  Hc^le  Estienne — Decor.itive  composition  in  connection  with  publishing 
is  subject  to  certain  limitations,  while  it  is  at  the  same  time  based  on  the  foundation  common  to  all  forms 
of  decorative  composition — that  is,  to  the  general  theory  of  the  art  of  drawing.  The  courses  are  common 
for  the  lat  and  2nd  year,  but  are  varied  for  three  different  divisions  in  the  third  and  fourth  years. 

1st  Year.     Science  and  Art  of  Drawing  Outline— Jorm,  style,  conception,  colour,  image. 
\st   Trimester. — Descriptive   initiation.     Denominations  and  dispositions.     Essential  features  of  application  to  printing, 

etc.     Linear  elements.     Outline.     Mathematical  theory.     Point,  line,  angle,  rectilinear  and  curvilinear  surfaces. . 
2nd   TW/»cs/.er.— Surfaces.       Polygonal  constructions.       Ornamental    applications.      Various   fillets,   etc.      Attempts   at 

vignettes,  etc. 
3rd  2'/-imes/er,— Bodies,   volumes,    geometrical    theory    of    the    aspects   of    a    solid.       Dihedral    angles.       Polyhedrons, 

Projeotions.     Perspective  of  observation.     Vai'ious  objects.     Theoretical  applications  in  grouping.     Architectonic 

notions.     Mouldings,  etc.      Profiles  and  sections.     Apparatus  and  rudiments  of  construction.      Plans,   elevation, 

physical  raising.     Objects  of  simple  furniture,  section,  and  assembling. 

Ea,ch  part  of  the  course  is  made  the  object  of  special  demonstrations. 

2nd  Year.     Art  and  Ornamental  science.      Perception  of  style,  descriplire  theory,  composition,  synthesis,  asthetics.  ' 

ist    Trimester.— Axt    in    various   civilisations.       Documentary    elements    of    primitive    times.      Ideas    of    arrangement. 
Characteristics  according  to  document.     Legendary  and  literary  sense. 

Ancient  epoch.     Hieratic  art.     The  Egyptians  symbolic  interpretations.     Hieroglyphic  attributes.    Adaptatum  and 
application  to  modern  decoration  of  the  page  or  book.     Sketches,  etc. 
2nd  Trimester.— ChssXAeo-A&syrian  and  Babylonian  Art.     The  Medes,  Persians,  and  Jews.     Analysis  and  style  of  docu- 
ments.    Adaptation  and  application.     Sketches,  etc.     Illustration  of  demi-liixe. 
3rd  Trimester.— The  Phojnicians.     Archaic  epoch.     The  Hellenes.     Analysis  and  style  of  various  artistic  manifestations. 
Adaptation  of  legends  to  modern  art.     Illustration  of  demi-luxe. 

3rd  Year  [one  division).     General  or  Theoretical  Instruction.     Decorative  Style  and  Composition. 
\st  yWmester.— History  of  art  and  of  ancient  and  modern  civilisations.     The  Greeks.     The  age  of  Pericles.     The  Etruscans. 

The  Romans.     The  Gallo- Romans.     Analytic  adaptation  to  modern  art  in  relation  to  publishing. 
2nd  Triroesiec— Byzantine  and  Arabo-Moorish  epochs.     Frank  and  Carlovingian  epochs.     Archaic  French  art,  11th  to  13th 

century.     Writings,  heraldic  art,  the  middle  ages.  i         j     ^  i-        ^ 

3rd  Trimester.— Kfoch.  13th  to  15th  century.     French  Renaissance,  and  essay  on  foreign  forms.     Present-day  adaptations  to 

publishing  industries. 

ith  Year. 
\st  Trimester.— yiodevn  epoch.      Renaissance,   17th  century.     Epochs  of  Henri  IV,  Louis  XIII,  Louis  XIV.     Analytic 

adaptation  to  modern  art.     Illustration  de  luxe. 
2nd  Trimester.— ISth  century.     Epochs  of  Louis  XV  and  XVI.     Republic,  etc.  _  -n     ^     .• 

3rd  rWrn'ster.— Semi-modern  and  contemporaneous  epochs.      The  Direatory.      The  E.npirp.      Romanticism,     i'antastte 

Art.     General  revision  of  course.  .        .  ...  .  r  j        « 

3rd  and  ith  Years  {same  Division  ai  preceding)— Practical  Instruction.— This  comprises  instruction  in  engraving  relict  upon 

metals,  gilding  upon  leather,  etc.     The  same  upon  stone,  on  wood,  lithographic  writing,  and  drawing. 
3rd  and  ith  Years  [Second  Division).— This  section  is  devoted  to  fantastic  or  conventional  and  composite  drawing. 
3ru!  and  ith  Years  (Third  Di'ision).  — Linear  Drawing  applied  to  the  theory  and  drawing  of  forms,  to  the  question  ot 

scales,  proportions,   sketches,   plans,   elevations,  the  delineation   of  the  organs  of  a  piece  of  machinery  uspd  m 

printing,  etc. 

20.  Perspective,  Ecole  Estienne.—Tlhxs.  course  is  taken  in  the  fourth  year  by  one  division  only.     It 
is  divided  into  two  parts,  theoretical  and  practical. 

First  Elements  of  Theoretical  Perspectiue.—Viature  line  of  the  horizon,  distance  points,  vanishing  points.  Perspeptive  of  a 
square  on  a  horizontal  plane,  of  a  cylinder,  etc.  Regular  hexagon  inscribed  in  a  cireumterence.  Equal  division  ot 
straight  lines  in  a  horizontal  plane.  Study  of  middle  distance  (distance-point  inaccessible).  Perspective  pt  a 
straight  line  of  steps,  the  treads  being  parallel  to  picture.  Perspective  of  arcades,  etc.  Magnitude  of  hgures  on  a 
landscape,  the  spectator  being  variously  circumstanced.  ,      ■       i  i     i         ti 

.Practical  Perspectim.  Vanishing  point  inaccessible  (scale  of  reduction).— The  shadows  of  a  cube  on  a  horizontal  plane,  the 
sun  being  in  the  picture  plane,  or  before  or  behind  the  spectator.  Accidental  vanishing  points.  Perspective  ot 
reflections  in  water.     Perspective  of  the  shadows  of  objects  illuminated  by  artificial  light. 

The  above  course,  it  ia  evident,  is  sufficient  to  give  an  artist  the  fundamental  conceptiona   of 
perspective,  but  cannot,  of  course,  be  regarded  as  in  any  sense  complete.  ^^ 
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21.  Photographic  Chemistry  and  Physics,  Ecole,  Estienne. — This  course  is  designed  for  young 
pupils  in  photography,  who  intend  to  be  engaged  in  the  photo-mechanical  industries.  It  affords  them 
that  knowledge  of  the  application  of  physics  and  chemistry  to  their  work,  which,  while  specially  useful  to 
them,  would  not  be  so  to  the  mass  of  the  pupils  generally. 

It  is  arranged  about  as  explained  hereunder. 

\st  and  2nd  Years. — The  instructor  gives  first  a  recapitulation  of  the  properties  of  matter  which  are  of  special 
moment  in  photography.  He  then  describes  the  various  processes  with  negatives  and  positives,  collodion,  gelatine, 
sensitised  papers,  etc.  The  pupils  familiarise  themselves  with  the  names  of  the  various  substances  used,  take  note  of  the 
most  important  formulae,  and  observe  the  chemical  reactions  upon  which  the  various  processes  depend. 

Srd  and  ith  Year. — Certain  parts  of  other  courses  are  more  highly  developed — for  example,  the  laws  of  lenses,  and 
of  lens-systems  are  treated  in  relation  to  the  needs  of  photography,  the  "  halo photographique,"  the  function  of  diaphragms 
is  explained,  the  screen  in  "  similigravure  "  and  so  on. 

The  study  of  chemical  reactions  is  further  advanced,  and  the  theory  of  the  principal  formulseemployed  in  ortho- 
chromatic  work. 

The  pupils  also  are  instructed  as  to  the  management  of  arc  lamps,  dynamos,  and  similar  matters. 

22.  Miscellaneous  subjects,  Ecole  Estienne. — In  Caligraphy,  to  which  two  years  are  devoted, 
attention  is  paid  to  the  position  of  the  body,  the  mode  of  holding  the  pen,  and  English  writing  from  good 
models  is  practised  during  the  first  year. 

During  the  second  year  the  writing  practised  is  English,  round,  balarde,  commercial,  and  is  applied 
to  the  arrangement  of  tables,  headings  of  bills,  etc.,  etc. 

The  programme  in  Gymnastics  is  that  of  the  primary  schools,  and  must  conform  to  the  ministerial 
regulations. 

The  technical  courses  are  as  follows  hereinafter. 

23.  Technical  Courses  in  the  Ecole  Estienne — Type-founding. — The  general  aim  is  of  course  to  make 
skilful  type-founders.  The  importance  of  type-founding  increases  every  year;  the  demand  continually 
and  rapidly  growing,  and  great  improvements  in  type-founding  machinery  have  made  the  production 
much  more  rapid  and  less  costly.     The  work  during  the  several  years  is  as  hereunder : — ■ 

Is*  Year. — General  notions  of  type-founding,  various  alloys,  and  substances  needed,  study  of  simple  type-founding 
machines.  The  cutting  and  polishing  of  the  copper  for  the  matrices.  Elementary  tlieory  of  the  "point  typographiqtie," 
description,  explanation  of  the  tools,  etc. 

To  accustom  the  pupils  gradually  to  the  heat  of  the  foundry  they  take  turn  at  various  founding  operations. 

In  studying  the  machines,  they  study  the  function  of  its  various  parts,  learn  how  to  take  ic  to  pieces  and  put  it 
together  again.     They  also  learn  to  discern  the  qualities  of  well  founded  type. 

2nd  yecM-.— Practical  demonstration  of  founding  in  the  simple  and  in  the  universal  machine.  Exercises  in  composinf, 
and  justifying,  cutting  and  polishing  the  copper  for  the  matrices.     Recapitulation  of  the  work  of  the  preceding  year.        °' 

3rd  Year. — The  work  is  of  the  same  type  with  increasing  difficulty.  ° 

_  ith  yea/-.— During  the  last  year  the  pupils  take  all  the  difficult  practical  exercises  of  their  calling  with  hand  and 
machine  moulds,  and  are  practised  in  the  justification  of  matrices  of  all  kinds. 

2i.  Composing,  Ecole  Estienne. — The  courses  in  the  work  of  the  typographical  compositor  last 
four  years,  and  aim  not  only  at  making  ordinarily  equipped  compositors,  but  also  workmen  capable  of 
raising  the  level  of  the  typographers'  art.  To  reach  tiiis  end  the  pupils  execute  every  kind  of  work 
progressively,  without  specialising  in  any  one  kind. 

The  whole  idea  is  to  make  good  practical  workmen,  not  merely  overseers  ;  and  though  many  of 
the  old  pupils  attain  to  positions  something  above  that  of  ordinary  workmen,  it  is  by  practical  merit  and 
personal  worth.     The  progress  of  the  work  is  roughly  as  follows  : — 

.  ,  V-*  J'ra'-- -Study  of  the  "  case  "  or  fount,  use  of  apparatus  ;  the  material  and  the  type.  The  pupil  first  sets  up 
simple  Imes  from  prmt,  then  from  manuscript ;  then  broken  lines,  etc.  They  learn  the  principal  typographical  rules 
concernmg  liftmg,  spacing,  justificatiou,  divisions,  use  of  capitals  and  italics,  correction   and  so  on 

2nd  rear  -The  work  is  a  continuation  of  the  preceding,  tlie  progress  always  being  adjusted  to  the  skill  displayed. 
Practice  to  develope  skill  and  cleanliness  in  composing.     The  taking  to  pieces,  cleaning,  and  resetting  the  various  tools, 

3rd  rear. -Previous  work  with  increased  difficulty.  Setting  Greek,  algebra,  and  similarly  difficult  work.  Work 
With  toot-pressea.  •' 

4th  rear. -More  advanced  work  by  way  of  completion.     There  is  in  connection  with  this  course  one  of  typographical 
correction,  and  reading  of  Greek.      The  instructor,  after  correcting  the  errois  of  the  pupils  exolains  their  faults   the  errors 
of  pmictuation,  etc.     Not  only  are  typographical  faults  corrected^  but  grammatical'erCL   a^M  IW^^^ 
are  dealt  with,  and  the  course  theu  becomes  to  some  extent  a  continuation  of  the  lesson  in  French  grammar 

_  The  pupils  are  thus  prepared  for  the  inost  important  work  they  would  be  called  upon  to  carry  out 
m  printing  houses,  where  authors  and  readers  need  to  be  seconded  in  their  efforts  by  experienced  and 
skilful  correctors,  who  will  not  let  any  of  those  wrong  letters  {coquilles)  escape  them,  which  are  the 
despair  ot  exact  writers  aud  conscientious  printers. 

.r.A    f  ^b  f  ^'■""^'^P*"^  ""'^  Galvanoplaslics,  Ecole  Estienne.~The  growing  importance  of  stereotyping, 
Lis  oie  two'  ^'°''''  illustrations,  is  obvious.     The  four  years'  course  developed  for  the  above  is 

l8<}^ar.— Theoretical  and  practical  introduction  to  the  whole  range  of  the  work 

2«rf  rear.— The  pupil  is  familiarised  with  the  apparatus   machinpi  tnnl«   m,fo„;.;i     i  ^l  ■•  •        *    n 

used,  the  making  of  the  blocks.  PF^iauus,  macnines,  tools,  material ;  learns  the  composition  of  alloys 

Srd  rear.— Previous   work   more   advanced.     Galvauonlastic  Tirnpo==o=  .  ,„„     j     i-        •  ,        .,  , 

Reproduction  of  vignettes,  gravures  of  all  kinds      Purvis  WrnCf,inJf^^V  '°   ^'"'^   "■'"^   guttapercha, 

dynamo,  accumulators,  etc.  ^  "'^  functions  of  the  electric  apparatus  in  the  school-cells, 

4lh  rear.— Work  in  all  branches,  with  special  attention  to  .all  Hip  mnro  ^:«;„   u        i^  r.-,  •,  ,    ..     .•      • 

Sertt^Tkroti;:p"s^ '- '-'-'  --'^'  -'  r.,^i^^^^^^^-^^^  [hTisrrf 

example,  pulls  of  "photo.-wU,"  '' galvanos/' work-in  colour  etc  ''       """^  *°  ^'  neglected  ;-for 

Ist  Year.— The  student  becomes  familiar  with  the  noinencUtnrp  nf  fi,o  ,      •  x  ,    ,    .    , 

press.     Then  he  learns  the  composition  and  use  of  rollers  of  nrintinJ  in         r°"'  ^f  I''  ^""^  ''^^^'^  f  amotion,  of  the  printing 
inks,  and  also  the  operations  preparatory  to  the  various  kinds  of  printin  process  of  manufacture  of  printing 

2nd 
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registeS''arrp'uirs^of\^iZrwnr?n  tt  P"Pil^  1^°  *^^-"'''  ?^  liaud.presseB,  and  do  printing  with  octavo  and  duodecimo 
rei,i8i,ers  ana  puns  ot  simp  e  work  in  oolours.     They  receive  also  elementary  ideas  of  various linds  of  "gravures." 

hand.     Photochr7me  work    nr  fw!^''''l  ^'^'' ''  """'  advanced.     Less  simple  registers  and  work  in  colours  are  taken  in 
also  undertaken  '         *'^™«-'=°l°"''  P™'=«ss.  '^  commenced.     The  more  difiScult  forms  of  printing  generally  are 

most  diffioiUt^w^k^hf  3p^i"k!n^  ^vi^^i  ^.T  °.°'"'"«°««^  with  a  recapitulation  of  that  of  the  preceding  years.     Then  the 

27.  Lithographic  Drawing,  i:cole  Estienne.— The  instruction  in  this  subiect  comprises  three  sections 
ot  work,  VIZ  work  with  ink,  with  the  pencil,  chromo-photo-Iithography.  The  course  is  four  years.  The 
tundamental  work  is  that  in  ink,  and  this  extends  throughout  the  course.  The  work  with  the  pencil  is 
taught  but  the  profound  modification  introduced  by  photography  is  necessarily  recognised.  Nevertheless 
instruction  with  the  pencil  is  indispensable  to  the  lithographer,  and  is  of  great  use  in  the  chromograph. 
Jiy  Its  use,  even  with  one  colour  and  with  one  printing,  quite  a  range  of  HWrtnces  are  possible.  The 
instructor  is  careful  to  seize  every  opportunity  of  developing  the  assthetic  judgment  of  the  pupil,  and  he 
endeavours  to  make  the  courses  in  the  school  react  against  any  treatment  of  industrial  art  as  if  it  were 
interior  to  art  in  the  more  abstract  sense  of  the  term.i 

1st  rear. -Mode  of  cutting  lithographic  pencils,  of  converting  steel  bands  into  pens.  Study  of  the  caique.  Various 
methods  of  transfer  to  stone.  Execution  on  stone  of  simple  models  for  the  purpose  of  initiating  the  pupil  into  the 
use  ot  the  lithographic  pen  and  the  grease  pencil.  Necessity  for  habits  of  order  and  cleanliness  to  secure  good 
results.  Handling  the  stones.  Mode  of  safeguarding  against  accident.  Exercises  with  lithographic  pen  and  pencil. 
Ixeometrioal  exercises  involving  use  of  compass  and  ruler.  These  studies  are  made  progressively  difficult.  Copy 
01  engravings,  etc.  i     o  .;  fj 

2nd  rear.— Exercises  in  imitative  drawing  suitable  for  lithographic  execution.  Work  with  the  lithographic  pen.  Land- 
scapes, ornaments,  figures,  exercises  on  the  stone  from  models  so  graduated  as  to  compel  the  pupil  to  surmount 
successive  difficulties  in  execution,  and  with  the  pen  increasing  the  difficulty.  Shadows  by  hachures  exercises  in 
drawing  from  nature,  introducing  practical  deductions  as  to  the  phenomena  of  perspective  and  light  effects.  Copies 
of  simple  engravings,  exercises  mpointilU  {genre  Jehemie),  exercises  with  lithographic  pencil  as  applicable  to  ohromo- 
lithography.  First  attempt  at  colour  combination.  Interpretation  of  sketches,  photographs,  oil  paintings,  water- 
colour  paintings,  work  in  distemper,  pastels,  etc.,  by  work  with  the  lithographic  pen  (pointille  and  etching ),  by  shade, 
and  the  lithographic  pencil.  =    r       r      i  ^  ay.    j  , 

Srd  rear.— Execution  on  the  stone  of  subjects  presenting  difficulties  of  modelling  or  effect.  Continuation  of  exercises  of 
preceding  year.  Artistic  anatomy.  Ornamental  composition.  General  laws  governing  motifs  and  subjects,  treated 
from  the  decorative  point  of  view.  The  applications  of  geometry  to  drawing,  descriptive  geometry,  projection, 
perspective,  etc.  The  object  of  this  work  is  to  enable  pupils  to  draw  to  any  desired  scale  industrial  objects,  which 
one  may  wish  for  example  to  figure  in  an  album  or  an  industrial  catalogue.  Study  of  combinations  of  colour. 
Autography,  geometry,  machines,  figures,  and  ornaments.  Exercises  on  the  use  of  the  eraser,  and  on  the  use  of 
varnish  on  the  stone.  Shading  in  order  to  heighten  the  light  effect.  Drawing  of  industrial  objects  from  nature, 
plan,  elevation,  section,  perspective.  These  drawings  are  transferred  to  the  stone,  or  to  the  zinc  and  are  lithographed 
by  means  of  etching,  pointilU,  the  pencil,  etc.  Chromolithography,  study  of  the  combination  of  colours.  Copies  of 
the  fine  engravings  of  the  16th  and  17th  centuries.  General  interpretation  by  means  of  the  lithographic  pen,  of 
photographs,  paintings,  drawings,  etc. 

4;A  rear.— The  work  of  the  preceding  years  is  advanced  in  the  4th  year,  and  the  independent  studies  are  united  so  as  to 
call  into  exercise  the  range  of  manipulative  skill  already  acquired.  Zincography  :  Various  features  of  zincography, 
work  upon  grained  and  pumiced  zinc.  General  recommendations  as  to  work  on  zinc.  Chromolithography,  chromo- 
typography.  The  execution  of  pictures  and  subjects  by  each  process.  Ornate  letters  for  commercial  work. 
Type  of  work  suitable  for  industrial  albums,  catalogues,  etc.  Views  of  industrial  establishments  in  black  and 
in  colour.  The  above  work  is  done  in  each  different  style,  and  an  endeavour  is  made  to  secure  that  boldness  and 
thoroughness  of  treatment  without  which  a  good  and  free  impression  cannot  be  obtained.  Study  of  the  combination 
of  colours.  Analysis  of  pictures  in  pastels,  water-colours,  oils,  distemper,  oamaieu,  sepia,  ceramics,  etc.  Drawing 
from  nature  of  industrial  objects  and  interpretation  on  stone  bj-  various  methods.     General  recapitulation. 

28.  Stone  Engraving,  Ecole  JEstieirnf. — The  object  of  the  teaching  of  this  subject  is  to  facilitate  the 
production  of  drawings,  illustrations,  etc.,  for  commerce,  science,  etc.  (for  example,  bill-heads,  addresses, 
catalogues,  views,  architecture,  plans,  geographical  and  topographical  charts,  demonstrative  figures,  etc.). 

1st  Year. — Charts  simple,  English  lettering,  vignettes,  conventional  signs  in  topography,  various  forms  of  writing, 
industrial  drawing.  The  exercises  are  varied  in  such  a  manner  that  the  pupil  shall  have  as  far  as  possible  a  general 
aper9u  of  his  calling. 

2nd  Year. — Plans  to  the  scale  of  1  and  5,000  to  1  in  10,000.  Towns,  rivers,  limits,  roads,  frontiers,  English  writing, 
ornaments  in  Greek  style.  Map  of  part  of  the  State  :  fortifications,  railroads,  bridges,  etc.  Italic  and  round 
writing,  ornaments  in  Eoman  style,  vignettes.  Maps  shewing  rivers  with  two  banks  and  various  conventional 
signs,  Gothic  and  Roman  writing,  Gothic  ornaments,  maps  with  Roman  and  Italic  letters,  classic  characters, 
mechanical  plans,  complicated  vignettes.  Renaissance  ornaments. 

3rjf  Year. — B^ton  and  Egyptian  characters.  Complete  map.  English  circulars.  Mechanical  drawing  in  perspective, 
application  of  shadows,  vignettes  and  ornaments  of  Louis  XIV  and  Louis  XV.  Sketches  from  manuscript,  bill-heads, 
business  cards,  visiting  cards,  labels,  registers,  circulars  in  batarde,  topographical  maps,  engraving  of  industrial 
objects  to  scale  from  sketches  and  from  nature.  Conventional  topographical  signs,  titles  and  various  characters, 
ornamental  and  fantastic  letters,  monograms,  etc.,  etc.  Complicated  industrial  objects.  Ornamental  objects  from 
various  industries,  copper,  glass,  etc.,  from  nature. 

ith  Year. — Mountains  on  a  large  scale,  complete  map.  Medal  engraving.  Elaborate  bill-heads  and  vignettes.  Various 
views  of  industrial  establishments,  landscapes,  animals.  Arrangements  of  various  motifs,  elaborate  bill-heads  and 
cards.  Industrial  engraving  of  increasing  complexity.  Complete  engraving  of  a  topographical  map.  Frontispieces. 
Engraving  of  scientifical,  botanical  and  zoological  drawings.  Engraving  of  diplomas.  Views  with  figures,  landr 
scapes  and  animals.     The  use  of  nitric  acid  on  stone  and  zinc. 

29.  Lithographic  Writing,  Ecole  Estienne. — -The  end  of  this  course  is  a  technical  study  of  lithographic 
wort  on  the  stone  and  with  the  pen,  of  writing  in  vignettes  and  their  various  applications,  commercial, 
industrial  and  artistic.  The  technique  of  the  pen  demands  of  the  pupil  a  considerable  amount  of  skill 
in  drawing,  of  its  importance  nothing  need  be  said. 

1st  Year. — Use  of  rule  and  square.  Drawing  on  the  stone  of  English  and  round  characters  in  capitals  and  small  letters 
with  the  aid  of  the  lead  pencil,  executed  in  lithographic  ink,  using  Brandauer's  or  Mitchell's  pens.  Precautions  to 
be  taken  in  the  use  of  greasy  inks. 

2nd  Year. — -Drawing  of  characters  of  all  kinds.  Use  of  the  drawing-pen.  Caique,  its  various  applications,  transfer  to 
the  stone.     Practical  exercises  with  the  steel  point ;  outlined  drawing  from  models,  cutting  a  lithographic  pen. 

3rd 

'.  In  the   words  of  the  declared  object  of  this  branch  of  the  instruction,    "  le  hut  de  I'icole  itant  de  riarjir  contrt 
I'erreur  qui  consiste  A  tenir  pour  inf6rieur  I'art  d'.t  industriel  et  ci  le  siparer  de  I'art  pris  daivj  son  accepiion  ahsolue." 

3— M 
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3rd,  }'er/i-.— Ornamental  characterg,  white  letters  shaded  with  fillets,  Register,  Mountings  a,nd  grey  linos;  various  works 
executed  in  ink.  Shadows  interpreted  by  the  lithographic  pen,  drawing  from  models.  Combination  of  letters  and 
vignettes.     Coloured  labels.  ... 

ith  Fear.— Recapitulation  and  development,  using  more  complex  models.  Elaborate  labels.  Titles  for  tnusic,  pictorial 
advertisements  in  several  colours,  brushwork,  interpretation  of  photographs  by  means  of  lithographic  pen.  Various 
compositions. 

30.  Autography,  Hcole  Estienne. — The  course  in  Autography  is  a  complimentary  one  for  litho- 
graphic pupils.  In  this  course  the  pupil  not  only  learns  to  transfer,  he  also  learns  to  make  the  original 
drawings  himself.  In  such  drawing  he  is  compelled  to  understand  the  subject-matter,  for  example,  if  it 
be  architecture,  he  must  understand  construction,  in  order  that  he  may  deal  with  questions  of  light  and 
shade  from  description.  Similarly  in  mechanical  matters,  lie  cannot  make  a  satisfactorv  drawing  of  ft, 
machine  unless  by  means  of  conventional  lines,  he  can  represent  its  many  parts  and  details.  Or  again, 
to  deal  with  geographical  maps,  he  must  understand  something  of  typography.  The  course  is  usually 
followed  by  four  or  five  series  of  lithographic  pupils  of  the  second  and  third  year.  It  consists  of  about 
eighteen  lessons. 

31.  Litfiograpliic  Printing,  F.<:ole  Ed/iennfi.—Tho  course  in  lithographic  printing  lasts  four  yearc, 
The  first  year  is  tlevoted  to  suchmatters  as  the  graining  of  the  stone,  the  study  of  inaterial,  the  printing  of 
easier  class  of  work,  in  black  and  in  colour.  In  the  second  year  the  printing  is  more  elaborate  and 
includes  shaded  work.  In  the  third  year  the  manipulation  of  colours  is  learnt,  the  combinations  necessary 
for  the  formation  of  various  tones.  Varnishes  are  studied  ;  the  production  of  chromos  with  any  number 
of  colours,  and  the  mode  of  printing  \Yith  various  machines.  In  the  fourth  and  last  year,  the  exerci.'ips 
have  for  their  object  the  training  of  the  pupils  to  do  their  work  very  quickly  and  to  do  it  well  and  the 
W<)rk  is  advanced  to  the  highest  point. 

32.  Wood  'Engraving,  Ecolo  Estienne. — The  course  in  wood  engraving  is  alto  a  four-year  course. 
In  the  first  year  the  drawing  refers  to  common  objects,  copies,  and  plaster  casts.  The  engraving  includes 
representation  of  different  depths  of  shading  and  outline  drawing.  In  the  second  year  there  is  drawing 
of  bas-reliefs,  copying,  and  drawing  from  nature  plants,  materials,  drapings,  etc.  The  engraving 
is  facsimile  and  shading,  and  oil-paintings,  sculpture,  pa<tels,  water-colours,  etc.,  are  represented  oh  tfefe 
wood.  In  the  third  and  fourth  years,  the  programme  is  simply  more  elaborate.  Drawing  is  done  from 
memory,  pictures  are  interpreted  and  engraved  by  the  pupil,  and  he  is  advanced  to  the  highest  point 
possible  to  him  in  his  work. 

33.  Belief  Engraving,  Ecole  Estienne. — Eelief  engraving  includes  typographical  engraving,  and 
the  engraving  of  gilding  irons.  The  general  aim  of  the  course  is  to  educate  those  workmen  whose  busi- 
ness it  will  be  to  engrave  in  relief  on  all  metals  required  in  the  graphic  arts. 

Considerable  importance  is  attached  to  this  work,  and  it  is  explicitly  declared  that  the  instruction 
specially  endeavours  to  raise  the  intellectual  and  artistic  level  of  the  pupils.  It  aims  not  merely  at 
developing  their  specialty,  but  their  craft  as  a  whole,  and  is  opposed  to  that  mere  specialisation  which  is 
believed  to  be  one  of  the  causes  of  decadence.  Eecent  progress  in  the  graphic  arts  demands  of  engravers 
greater  subtlety  of  interpretation  than  heretofore,  and  this  can  be  attained  only  by  a  more  complete 
knowledge  of  their  calling.  It  is  recognised  also,  that  the  engraver  must  take  account  of  the  general 
progress  of  science.  Por  example,  steel  engraving,  a  tedious  and  costly  process  is  already  replaced  by 
typography  on  copper  or  on  type-metal,  the  necessary  matrices  being  formed  by  galvauoplastic  processes. 

The  instruction  deals  with  (i)  typographical  engr.iving  in  steel ;  (ii)  on  copper ;  (iii)  on  gilding 
irons ;  (iv)  professional  drawing,  etc. ;  (v)  tiling,  tempering,  etc. 

\st  Year. — Drawing  of  alphabets  in  classic  characters,  upper  and  lower   case,   punctuation,   numbers,  Roman,   antique, 

Elzivir,  Italic  ;  drawing  with  the  pen,  with  the  pencil,   ornaments,  arms,   figures,   ornamental  letters,  borders,  etc. 

Engraving  on  copper,  cut  of  gilding  irons,  platiues,   engraving  of  simply  shaded  subjects,  etc.     Steel  engravmg, 

cutting  and  dressing  the  tool,  rougliing  out  vignettes,  drawing  upon  zinc,  exercises  with  the  engraving  tool,  having 

for  their  object  the  conferring  of  the  necessary  facility  of  use. 
ind  Tea?-.— Drawing,  continuation  of  the  study  of  classic  characters,  composition  of  titles,   ornamental  letters  drawn  by 

the  pen,  figure  and  ornament  drawing  with  the  pencil.     Engraving  on  copper  or  on  steel,  retouching  the  rough  of 

the  previous  year.     Graduated  exercises  with  the  graving-tool. 
In  the  3rd  and  4th  years  the  course  is  much  the  same,  but  more  advanced.     The  aid  rendered  to  engraving  by  the  use  of 

photogravure  and  by  mechanical  drawing  is  fully  demonstrated. 

In  the  case  of  pupils  who  are  not  sufficiently  skilful  to  follow  the  whole  course  with  advantage,  a  certain 
amount  of  partial  specialisation  is  permitted.  This  allows  such  pupils  to  perfect  themselves  within  a 
more  limited  field. 

34.  Oopper  Engraving,  Ecole  Estienne.— ^VAe  the  skill  of  the  engraver  is,  in  a  sense,  merely 
identical  with  that  of  the  artist  in  drawing,  ho  has,  in  addition,  to  acquire  that  manual  facility  which  can 

.  only  come  from  daily  practice  with  the  graving-tool.     The  course  is  four  years. 

\8t  rear.— Knowledge  of  tools,  copper,  the  graving-tool  and  its  various  sizes,  mode  of  holding,  first  elements  of  engraving 
with  diilerent  tools,  drawing  of  common  objects.     Copying  of  engravina   composition 

2nd  rmr.— Varnishing  a  sheet  with  soft  and  with  hard  varnish;  blackening  the  varnish,  preparation  for  the  oalqiie. 
Practical  exercises  in  taking  the  caique  of  a  drawing,  placing  it  on  the  varnish,  and  tracing  the  silhouette  with  the 
graving-tool.     Various  designs,  ma^que«,  fragments  from  the  antique,  from  nature,  ornaments,  figures,  etc. 

3rd  )  ear.-  Continuation  of  the  study  of  drawing.  Complete  antique  drawing.  The  graving  of  parallel  lines  ;  cutting  the 
second  and  third  time  on  the  same  line  Lines  at  right  angles,  lozenge-shaped  grain.  Practical  exercises  involving 
the  nse  of  the  graving-tool  for  parallel  lines,  a  decorative  subject  and  a  portrait  being  treated.  Inconvenience  of 
hues  much  inolined.     Principles  of  making  third  and  fourth  cuts  with  two  already  made.     Practical  exercises  in 

A,A  V  ^"g'^''l^"'g.^-'f  two,  three,  or  four  sets  of  lines.     The  engraving  of  a  drawing  from  nature,  made  by  the  pupils. 

m  rmr.-;-Practical  exercises,  based  upon  the  work  of  celebrated  engravers.  Portraits,  figures,  landscapes,  animals,  by 
the  various  ordinary  means.     The  engraved  vignette.     Generally  advanced  work.    '     ®        '  ^    ' 

35  Oopper-plate  Printing,  Ecole  Esfienne.~The  general  nim  of  the  course  is  to  educate  workmen 
capable  of  undertaking  all  forms  of  copper-plate  printing,  viz  ,  tho^e  ihat  represent  paintings,  oil  and 
water-colours,  pencil  drawings,  etchings,  photographs,  etc.,  the  drawing  being  made  upon  plates  engraved 
by  means  of  gravmg-tools,  nitnc  acid,  or  in  various  other  ways,  such  as  the  process  followed  in  nquntints, 
heliogravures,  etc.  The  view  taken  is  that  the  pupil  should  be  an  all-rouud  craftsman  when  ho  leaves 
the  school.  m-^. 
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'^^1?  ^'?'''.'°"^  ^'^^"^^  °^  printing  referred  to  involve,  of  course,  dieerencos  of  treatment ;  and  the  aim 
ot  the  school  IS  to  qualify  the  workman,  not  merely  as  a  specialist,  but  for  the  entire  range  of  the  work, 
trom  the  printing  of  visiting  cards  up  to  the  artistic  reproduction  of  the  works  of  great  masters.  The' 
work  extends  over  the  four  years,  and  is  divided  pretty  much  as  follows  :— 

l«i  imr.— Description  of  the  press  for  oopper-plute  printing;  its  construction  and  uao  ;  Imndling  ui  its  accessories:  raetliod 
of  mounting  ;  the  pulling  of  proofs. 

M^tu^j^c"!^  H^cks  used  in  eopper-plate  printing,  their  preparation  and  value,  quality  of  the  oils  and  colours. 
Method  of  braying  in  the  production  of  blacks  and  colours.     The  various  papers,  their  qualities  and  characteristic 

2nd  yea?-.— Practice  with  the  copper-plate  press  ;  manufacture  of  various  blacks  for  heliogravure,  engraving,  aquatints, 

photogravure,  visiting  cards,  etc.     The  pupils  are  exercised  in  each  class  of  work. 
3)d  Year.— 'Hie  work  is  made  progressively  more  difficult.     Geographical  plates  of  three  or  four  different  colours  are 

_  printed,  the  treatment  with  various  kinds  of  paper  more  closely  studied. 
ith  Tea)-.— (-ieneral  recapitulation  of  the  work  of  the  previous  three  years.     Printing  upon  "papiers  de  tea;6,"suchas 

Japan,  satin,  parchment,  "chine-chine  volant"  and  "  appliqui,"  Whatman's  paper,  etc.     Mode  of  preparing  various 

papers,  materials,  and  skins. 

36.  Gilding  on  Leather,  Ecole  Estienne. — The  course  ia  four  years,  and  includes  C9mplementary 
courses  on  marbling,  gilt-edging,  chasing,  etc.     The  details  are  roughly  as  follows  ;— 

ls<  yea?-.— Filleting  the  back,  palettes,  narrow  tillets,  medium   and   broad,  upon  sheepskins ;   the  whole  done   cold. 

Theoretical  instruction  and  demonstration  of  the  use  of  various  tools. 
2nd  Fen)-.— More  elaborate  work  ;  gilding  on  the  back  and  sides  of  a  book.   Treatment  of  different  styles.    Commencement 

of  practical  gilding  on  books  furnished  by  the  Bookbinding  Department. 
3rd  Year. — ^Composition  of  borders.     Composition  of  various  styles  of  ornamenting. 
ith  year.— More  advanced  work,  gilding  on  silk  and  velvet,  etc.,  gilding  of  volumes  furnished  by  the  Bookbinding 

Department. 

37.  Industrial  Photographt/.  Ecole  Estienne.  —In  this  department  there  are  no  less  than  three 
instructors,  who  endeavour  to  bring  their  pupils  into  touch  with  the  incessant  progress  made  in  this 
branch  of  industry.  It  is  not  sufficient  merely  to  obtain  good  results,  it  is  necessary  that  these  results 
sh&uld  be  obtained  quickly.  A  scrupulous  care,  therefore,  must  be  kept  from  degenerating  into  mere 
finicking.  It  is  essential  that  a  true  industrial  process  shall  be  both  sure  and  constant,  as  well  as  rapid 
and  cheap.  It  is  endeavoured  to  give  such  information  as  will  assist  toward  the  production  of  the 
polychromes,  which  are  attracting  considerable  attention  at  the  present  time.  The  course  is  divided  as, 
fidlows  : — - 

Photographing  and  printing  on  sensitised  paper  for  the  collodion  wet  process,  four  years.  In  the  dry 
process  (gelatino-bromide),  the  pupils  diverge  at  the  end  of  their  first  year,  and  they  work  to 
the  end  of  the  fourth  ye.ir.  Y or pbototypor/ravures  t\^ej  bXso  specialise  at  the  end  of  the  first 
Te:\r  ;  so  also  ioT  pliotocollotjraphy  and  heliogravure,  so  that  the  first  year  is  common  to  all  the 
courses.     The  details  of  the  courses  hardly  require  to  be  stated. 

38.  General  remarlcs  on  the  Ecole  E.-itienne. — The  Ecole  Estienne  aims  at  making  its  pupils  thorough 
workmen  of  an  intelligent  grade.  It  prides  itself  on  its  practicality,  and  yet  it  is  obvious  from  the 
information  that  has  been  afforded  that  the  theoretical  thoroughness  of  the  training  leaves  but  little  to, 
be  desired. 

The  conception  followed  is  that  the  workshop  is  the  adjunct  and  completion  of  the  school,  the. 
formula  adopted  in  Prance  being  "  Vatelier  completant  I'e'cole,"  instead  of  "  le  cours  thiorique  completant 
Vatelier,"  which  is  there  regarded,  rightly  or  wrongly,  as  that  of  certain  countries,  notably  our  own 
(iountry  (England)  and  America. ^ 

There  can  be  no  doubt  that  the  broad  lines  of  the  theoretical  instruction,  so  closely  co-ordinated 
and  associated  with  practical  work  in  the  workshop  is  of  the  highest  advantage. 

A  feature  of  the  history  of  the  school  worthy  of  mention  is  the  large  number  of  donations  it 
has  received.  No  less  than  ICiO  persons  had  made  substantial  donations  of  material  or  money  to  the 
school. 

39.  Municipal  Schools  fur  Draiuing. — Paris  possesses  technical  schools  known  as  Ecoles  municipales 
de  dessin.  The  Ecole  Bernard-Palissy  is  one  of  these,  having  a  four-year  course,  the  first  year  being  a 
preparatory  year.  In  the  second  and  subsequent  years,  the  pupils  are  divided  into  four  sections — 
painters  and  decorators,  designers  for  materials,  sculptors,  ceramists. 

The  subjects  treated  in  the  Preparatory  year  are : — Modelling  from  plaster  casts,  plants,  etc. ; 
Linear  Drawing ;  Drawing  from  plaster  casts  of  plants  and  flowers  ;  Drawing  of  Ornaments. 

The  work  of  the  following  years  is  specially  adapted  to  the  needs  of  each  section,  and  runs 
roughly  as  follows  : — 

(1)  Perspective.     Theory  and  Application.     History  of  Art  and  Analysis  of  Style.     Composition.     Drawing  from  large 

casts.     Figures  and  Ornaments.     Anatomy.     Modelling.     Drawing.     Practice  in  the  workshop. 

(2)  Drawing.     History  of  Art.     Composition,     Practice  in  workshop, 

(3)  and  (4)  Perspective,     History  of  Art  and  Composition.     Drawing.     Anatomy.     Modelling.    Practice  in  the  workshop. 

The  Ecole  Germain-Pilon  is  a  school  of  similar  cast.  It  has  a  three-year  course.  The  subjects 
are: — 


Year  I. 

Geometry. 
Decoration. 
Architecture. 
"Water-colour  Painting. 
History  of  Art. 
Modelling. 


Year  II. 

Perspective. 
Anatomy. 

Greometrical  Tinting. 
Passementerie. 
Decorating  Work. 
History  of  Modern  Art. 
Practical  Exercises. 


Year  III. 

General  ap- 
plication of 
the  previous 
work. 


It  is  not  proposed  to  give  detail. 

There  are  other  schools  of  a  technical  type  which  may  be  passed  over. 

40. 


'  "Le  formule  adoptie     .     .     .     le  cours  thiorique  completant  I'atelier,  qui   est  celle  de  certains  pays  strangers, 
notamment  de  I'Angleterre  et  de  I'Amerique,"  are  the  words  in  which  the  opinion  is  expressed. 
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40.  Technical  Instruction  for  Young  Women.— There  are  schools  for  young  women  in  Paris  known 
as  Ecoles  professionnelles  de  jeunesfilles  to  which  reference  may  now  be  made. 

Of  these,  the  Eeole  rue  Fondary  in  the  oldest.  It  was  started  in  1881,  and  has  occupied  its 
present  position  since  1884.  Pupils  enter  it  when  they  are  between  13  and  15  years  ot  age,  or  it  tbey 
have  the  certificat  d'etudes  they  may  enter  at  12.  The  instruction  may  be  divided  into  tvyo  branches 
viz.,  general  and  technical.  The  duration  of  the  course  and  apprenticeship  is  three  years,  and  is  adapted 
to  the  following  callings  and  work,  viz. : — 

Dressmaking,  corset-making,    lingerie,   costumes,   boys'    clothes,    embroidery  for    costumes    and 

upholstering,  artificial  flowers,  tips  and  hat  ornaments,  etc. ;  ironing.     In  the  last  instance  the 

apprenticeship  is,  however,  for  only  two  years. 

Besides  the  above,  there  are  a  number  of  similar  schools,  for  example,  the  Ecole  Jacquard,  rue 

Bouret  has  much  the  same  programme.     Ironing,  however,  is  omitted,  and  the  making  ot  straw-hats  is- 

included  in  the  course.  r        4. 

The  school  in  the  Bue  de  Poitou  teaches  dressmaking,  embroidery,  the  making  ot  costumes  or 
confections,  painting,  and  industrial  drawing.  The  schools  in  the  Bue  de  Bossuet,  Bue  de  Ganneron, 
and  Bue  de  la'Tombe  Issoire  are  somewhat  similar  in  character,  and  need  not  be  referred  to  in  detail. 

41.  Technical  Schools  for  Masons.— Besides  those  previously  mentioned,  there  are  many  other 
forma  of  technical  schools  to  which  reference  may  now  be  made.  For  example,  the  Societies  of  Masons 
and  Stone-cutters  of  Paris  (Oercle  des  Mapons  et  Tailleurs  de  Pierre),  founded  in  1867,  have  established 
trade  courses  of  the  following  character,  viz.: —  i     ■         tt. 

Primary  Course  {three  divisions).— B.e!>.&mg,  writing,  grammar,  grammatical  analysis,  orthography, 
arithmetic,  the  conceptions  of  geometry,  short  course  of  history  and  geography. 

Course  in  Geometry  and  Drawing  {four  divisions). — The  use  of  drawing  instruments,  geometrical 
figures  and  lines,  tracing,  details  of  construction,  architectural  motifs,  plans,  sections  and  fafades,  free- 
hand sketching,  tinting  and  shading. 

Course  in  Qmntitg-surveying  and  Accountancy  {two  divisions). — Dimensioning,  measuring  upj 
sketches,  general  plans,  mode  of  construction,  nature  of  materials,  evaluation  of  work  as  a  -whole, 
stonework.  _  •  t.     i. 

Course  in  Descriptive  Geometry  and  Stone-cutting  {three  years). — This  course  deals  with  the 
complicated  forms  of  stonework  found  in  stairways,  arches,  drawings,  etc. 

In  the  library  there  is  a  collection  of  stones,  small  models,  drawings,  and  ornamental  drawings  of 
suitable  formations. 

Another  series  of  professional  courses  is  that  provided  by  the  Syndical  Chamber  of  Masons  and 
Master  Builders,  Paris  {Chambre  Syndicale  des  Entrepreneurs  de  Mafonnerie  de  la  Ville  de  Paris). 
These  provide  courses  of  instruction  in  linear  drawing  and  geometry,  the  study  of  construction  in  all  its 
details,  the  course  in  stereotomy,  and  a  course  in  quantity-surveying. 

A  similar  course  is  given  by  the  Syndical  Chamber  of  Working  Masons  and  Stone-cutters 
{Chambre  Syndicale  des  Ouvriers  Tailleurs  et  Scieurs  de  Pierres).  The  object  of  these  courses,  which 
include  linear  drawing,  the  preparation  of  diagrams  for  stone-cutting,  manual  work,  general  manipulation, 
etc.,  is  to  perfect  the  workmen  in  their  craft. 

42.  Technical  Schools  for  Carpenters  and  Joiners. — Similar  courses  are  established  for  carpenters 
by  the  Chambre  Syndicale  des  Entrepreneurs  de  Charpente.  Pupils  must  be  French,  and  at  least  li  years 
of  age,  the  course  opening  in  October  and  closing  in  February.  Carpentry  is  taught  four  days  a  week 
in  each  of  the  schools,  and  the  courses  therein  include  geometry,  quantity-surveying,  and  practical  carpentry, 
as  well  as  the  necessary  professional  drawing. 

A  Professional  School  of  Joinery,  established  in  1885  under  a  more  lengthy  title,  but  known  since 
189G  as  the  Ecole  Professionnelle  Menuiserie,  gives  a  course  divided  into  three  sections,  known  as  the 
elementary  and  middle  course,  the  higher  course,  and  the  course  in  modelling  respectively.  These 
commencing  in  September  and  closing  in  July,  are  gratuitous,  and  extend  over  three  years. 

The  elementary  and  middle  course  embraces  preliminary  notions,  definition  of  geometrical 
figures,  demonstration  of  the  nature  of  solids,  plane  geometry,  geometrical  figures  and  drawing,  ordinary 
curves. 

The  higher  course  embraces  descriptive  geometry  and  its  application  to  joinery,  study  of  staircases, 
of  arches,  the  architectural  ideas  applied  to  joinery,  study  of  complete  working  plans. 

The  course  in  modelling  embraces  the  actual  execution  of  work  studied  theoretically  in  the  second 
year.     Six  hours  a  week  are  devoted  in  each  year  to  these  several  sections  of  work. 

The  working  carpenters  of  Paris  have  also  a  professional  school  {L'Ecole  Professionnelle  des 
Ouvriers  Menuisiers).  This  divides  its  instruction  into  a  theoretical  part,  dealing  with  plane,  solid,  and 
descriptive  geometry,  decorative  work,  style,  and  a  practical  part  dealing  with  the  various  assemblages, 
staircases,  arches,  etc.,  presenting  technical  difficulty  to  the  practical  joiner. 

Professional  courses  of  the  Syndical  Chamber  of  Master  Joiners  {Chambre  Syndicale  des 
Entrepreneurs  de  Menuiserie  et  Parquets)  is  more  elaborate  than  the  preceding.  The  courses,  which 
last  for  four  years,  open  in  October  and  close  in  April.     The  programme  of  the  work  is  as  follows  :— 


Subjects. 

Years  and  Hours  per  Week. 

I. 

II. 

III. 

iiv. 

Plane  geometry         

Technology 

Solid  geometry          

Descriptive  geometry           

Various  styles  of  architecture 

Joinery           

2 

2 

2 

"2 

2 

2 

... 

"4 
2 

2 

4 

Totals         

6 

6 

6 

6 

The 
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•  J  '^^^  J  ^v**"*  ^if^^'""^^  ^^^  Ouvriers  Menuisiers"  of  the  Department  of  the  Seine  provides  a  course 
in  drawing  dealing  with  plane  and  descriptive  geometry,  linear  drawing  as  applied  to  joinery,  study  of 
plans  with  difterent  scales,  quantity-surveying,  the  modelling  of  the  various  works  drawn  and  studied. 

43.  Courses  for  Plumbers,  etc.-The  Syndical  Chamber  of  Plumbers,  etc.  (Ohambre  Syndicale  des 
Jinlrepreneurs  de  couveriure,  plomberie,  assainissement  et  hygiene  de  Paris),  have  estabfished  theoretical 
and  practical  courses  dealing  with  the  following  subjects,  viz. :  Hygiene,  the  fitting  of  taps,  cocks,  and 
material  generally  for  the  distribution  of  water ;  physics,  and  electricity,  chemistry,  general  plumbing, 
geometry,  matters  relating  to  gas  service,  sanitary  matters,  practical  work,  and  quantity  surveying.  The 
courses  open  in  October  and  close  in  March,  and  last  two  years. 

44.  Professional  course  for  Locksmiths,  etc.  A  two-years'  course  has  been  established  by  the  Chamlre 
Syndicale  des  Entrepreneurs  de  serrurerie  et  constructions  enfer.  The  course  opens  in  November  and  closes 
in  April,  four  hours  a  week  being  devoted  thereto  in  the  evenings  of  each  year. 

The  first  year  is  devoted  to  linear  drawing  as  applied  to  ordinarv  locksmithing,  plane  geometry,  the 
reading  of  plans,  details  of  locks. 

In  the  second  year  there  are  two  divisions.  In  the  first  the  subjects  are  locksmithing  as  applied 
to  construction,  complete  drawings  with  details,  hardware,  and  ironmongery  generally. 

In  the  second  division  the  subjects  are  descriptive  geometry,  the  principles  of  resistance,  the 
drawing  of  diagrams  and  of  ornamental  and  artistic  locksmithing. 

The  professional  courses  of  the  Syndical  Chamber  of  the  working  locksmiths  (Ohambre  Syndicale 
des  Ouvriers  serruriers  en  bailment  et  des  parties  sinilaires)  are  somewhat  different.  They  open  on  the  1st 
October  and  close  in  the  beginning  of  August.  The  programme  of  work  deals  with  all  matters  relating  to 
locksmithing,  both  ordinary  and  artistic,  the  arrangement  of  bells  and  telephones  on  houses,  the  drawing 
of  plans  and  diagrams,  and  the  fitting  up  of  dwellings,  etc.,  with  locks,  bells,  telephones,  etc.,  etc. 


45.  Schools  for  Paintinff  and  Decorating  {Buildings). — A  professional  school  of  painting  and 
decorating  was  established  in  Paris  by  a  private  society.  Its  courses  are  entirely  gratuitous.  The 
expenses  are  defrayed  by  the  society  itself.  The  instruction  is  given  during  the  evening  and  on  Sunday 
morning.  The  latter  time  is  specially  devoted  to  the  study  of  harmony  of  tones,  because  of  the  day- 
light. The  Sj^ndical  Chamber  of  Decorative  Painters  has  voted  for  the  maintenance  of  the  school  a  first 
instalment  of  1,500  francs  and  the  Syndicate  V Alliance  100  francs. 

43.  School  for  Purniture  Manvfacturers. — This  school  opens  in  September  and  closes  in  July, 
sixteen  hours  a  week  being  devoted  to  the  courses  of  instruction.  It  is  situated  in  Pue  de  la  lioquette.  The 
instruction  is  intended  for  apprentices,  workmen  engaged  in  the  furniture  industry,  viz.,  cabinetmakers, 
wood-carvers,  artistic  joiners,  wood  turners,  workers  in  marquetry,  upholsterers,  modellers,  chasers,  makers 
of  billiard  tables,  moulders,  etc. 

The  theoretical  part  of  the  course  comprehends  linear  drawing,  the  production  of  working  sketches 
and  plans,  the  theory  of  style,  the  history  of  art,  etc.,  architecture  in  regard  to  its  relation  to  furniture, 
decorative  and  ornamental  sculpture,  modelling.  This  occupies  about  ten  hours  a  week.  The  course  in 
moulding,  modelling,  and  fculpture,  with  plaster  and  applied  to  furniture,  occupies  about  four  hours  a 
week,  and  a  course  iu  woodwork  about  two  hours  a  week. 

A  Parisian  association  of  decorative  upholsterers,  known  as  the  Patronage  des  Apprentis  Tapissiers- 
Decora teurs,  founded  in  1872,  has  established  courses  for  the  professional  instruction  of  apprentices  and 
junior  workmen.  These  commence  in  January  and  close  in  June,  and  they  last  two  years.  They  embrace 
elementary  fjeometry,  drawing  as  applied  to  decorative  upholstering,  tiie  principal  features  of  architecture, 
the  general  features  of  decorative  composition,  the  cutting  of  m.aterials  on  geometrical  principles  (a  subject 
which  is  treated  both  theoretically  and  practically).  Twelve  hours  a  week  are  devoted  to  the  subject  in 
each  year. 

In  18GG  a  furniture  maker,  Lemoine,  also  established  a  school  for  apprentices  in  cabioetmaking 
under  the  Patronage  Indusfriel  des  enfants  de  I'ebenisterie.  The  course  lasts  throughout  the  year,  save 
for  two  vacations  of  a  month  each.     The  courses  are : — 

Drawing  at  sight  from  the  round,  modelling,  drawing  applied  to  furniture  construction,  elementary, 
descriptive,  and  applied  geometry,  perspective,  manual  instruction  in  marquetry,  turning,  joinery,  cabinet- 
making,  sculpture,  designing,  etc. 

47.  Courses  for  Working  Mechanics. — French  working  mechanics,  engineers,  etc.,  in  the  general 
federation  {Federation  qenerale  Prangaise  professionnelle  des  mecaniciens  et  Chauffeurs  des  chemins  de 
fer  et  de  Tindustrie)  have  established  courses  in  a  large  number  of  centres  for  persons  following  their 
occupations.  These  courses  commence  in  October  and  close  in  April,  and  deal  with  heating,  mechanics, 
industrial  mechanics,  and  electricity,  etc.  The  lectures  are  illustrated  with  diagrams,  models,  and  the 
society  has  a  library  of  treatises  on  steam,  electric,  and  similar  engines. 

A  society  somewhat  similarly  constituted,  but  of  a  much  more  limited  character  (viz.,  the  Union 
Oentrale  des  Chavffeurs  conducteurs  et  mecaniciens  du  departement  de  la  Seine),  has  established  courses 
commencing  in  October  and  ending  in  March,  with  the  object  of  providing  theoretical  and  practical 
instruction  in  regard  to  materials  for  combustion,  the  construction  of  furnaces,  flues,  and  chimneys,  the 
management  of  steam  apparatus,  the  construction  and  management  of  automobiles,  the  general  features 
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of  the  induatriiil  employment  of  electricity  and  of  the  transmission  of  power.  The  courses  are  completed 
by  visits  to  suitable  establiahraonts.  The  partition  of  time  in.  the  two  years  which  the  course  lasts  is  as 
follows  : — 


Subjects. 


Years  and  Hours  per  week. 


Heating,  management  of  Machinery 

Industrial  Electricity 

Automobiles,  construction  and  management 

Total     


48.  Professional  Schools  for  Jewellery  Manufacture. — The  Syndical  Chamber  of  Jewellers 
{Chamhre  syndicale  de  la  bijouterie,  joaillerie,  orfivrerie  ct  des  industries  qui  s'y  rattachent)  have  established 
courses  of  instruction,  as  follows  : — 

Elementary  geometry,  linear  drawing,  drawing  from  the  round,  elements  of  architecture,  linear 
composition,  history  of  style,  composition  in  various  styles,  compositions  from  plants,  sculpture,  and  the 
industrial  application  of  the  preceding.  There  are  annual  examinations  of  drawing,  and  also  of  technical 
work,  throughout  Erance,  in  which  apprentices,  junior,  and  ordinary  workmen  can  take  part. 

Another  profesaional  school  of  the  same  charaotc-r  is  ihe  professional  school  of  imitation  jewellery 
(Scale  professionneJle  de  la  hijoulerie  imitation  et  des  industries  qui  s'l/  rattachent).  This  was  founded  in 
1873.  It  has  a  four-year  course,  commencing  in  September  and  ending  in  July,  each  subject  being 
taught  for  ten  hours  a  week  during  each  year.     The  subjects  of  instruction  are  : — 

Industrial  drawing,  modelling,  elements  of  geometry,  floral  drawing,  jewellery,  engraving,  chasing 
repousse  work,  drawing,  higher  drawing;  and  besides  these,  there  is  a  general  elementary  division. 


40.  Schools  for  Wheelwrights,  for  Carriage  and  Goach  Builders.  A  four-year  course,  commencing' 
in  October  and  ending  in  March,  has  been  established  by  the  Syndical  Chamber  of  Carriage-builders 
{Chamhre  si/ndicale  des  ouvrierj  en  voitures).  Created  in  1872,  this  was  soon  assisted  by  the  municipal 
council,  which  subsidised  it  first  in  187'). 

The  instruction  consists  of  theoretical  instruction  in  ironwork,  ten  hours  a  week  ;  and  theoretical' 
and  practical  manual  instruction  in  woodwork,  to  which  ten  hours  a  week  are  also  devoted. 

A  course  established  in  1881  by  the  Syndical  Chamber  of  Wheelwrights  (Chamhre  syndicale  des 
otivriers  charrons  du  department  de  la  Seine),  commencing  in  October  and  ending  in  March,  consists  of  two 
distinct  parts,  viz. : — 

(1)  Joinery,  or  the  art  of  building  the  body  of  the  carriage. 

(2)  The  mounting,  or  union  of  the  different  parts  constituting  the  carriage  as  a  whole. 

The  courses  are  held  on  five  days  a  week  at  8-10  in  the  evening,  and  consist  of  lectures  and' 
practice,  the  charge  for  them  being  2  francs  a  month  (Is.  Sd.). 

Courses  are  also  given  by  a  society  for  professional  instruction  in  carriage  building  (Socieie 
d'lmtruction  professionnelle  de  carrosserie),  founded  in  1878,  under  the  patronage  of  the  Chamhre  syndi- 
cale des  carrossiers  of  Paris.  The  courses  commence  in  October  and  close  in  April,  lasting  three  yeara 
in  each  of  the  two  divisions,  viz. :—  .  , 

(1.)   Eorge  work,  locksmithinnf, 
(2.)  Joinery,  etc. 

There  is  also  what  is  known  as  an  independent  division. 

One  instruction,  which  takes  place  from  8-10  in  the  evening,  embraces 

Linear  drawing,  practical  geometry  and  mechanics,  carriage°building,  mounting,  and  completing. 
_  Another  course  is  provided  by  the  "  Societe  des  Compaynons  charrons  du  devoir."      Every  Tuesday 

IS  devoted  to  the  joinery  ot  carnage  buildings  and  to  carriage  mounting.     ""         ■""   ^       '  •'.-.-•' 

inclusive,  there  are  lessons  in  drawing  and  practical  courses. 


etc.,  wheelwright's  work. 


Erom  Wednesdays  to  Saturdays 


50.  Courses  in  Paper  Manufacture.-ThB^jnAxc&l  Chamber  of  Paper  lui.MsiT\&s  (Chamler  syndi- 
cale du  papier  et  des  ^ndustrles  qui_  le  transforment)  have  established  gratuitous  coSs  for  nrofeslnal 

Primary  instruction,  general  professional  instruction,  speciaf 'apprenticeship  instruction 

drawing  in  connection  with  the  production  of  cartons       °'"^'"'^''^'  ''"^  ^  '^^''^^-  '^^'^'^^  °f  geometrical 
cardboar5,\r:S  'S^t^Zl^t^:: ^^  ^P-  ^'-  — f-*-e  of  various  tinds  of  paper  and 

are  rew?rLt°li:'s£;e7rn;7meralr':!fvf;tin"^'  ?'  t'""  ^^T'  °^  ^^^  P^^^^'"^"  -«-  ^'^-^ 
pupils.  ^  ^'  '  ^'^'^'''  ^'°''^^'  «*<=•'  boxes  of  tools  or  books  for  meritorious 


The 
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Tlio  same  time  is  devoted  to  each  subject  in  cacli  year,  Hid  cjurses  beginning  in  October  and 
endiJig  in  April.     The  time  devoted  to  the  various  subjects  per  week  are  as  follows  :  — 

Years  I  to  IV. 
SubjoQts.  Hours  per  Week 

bach  year. 
Manufacture  of  Paper        ...         ...  ...  ...  ...  ...  ...         2 

Manufacture  of  Cardboards,  etc 1^ 

The  cuttiiit;  to  different  sizes,  folding,  making  indexes,  etc 2^ 

Professional  History,  Industrial  Greography,  French  Language  ...         1 

Industrial  Conceptions,  Arithmetic  1 

Industrial  Drawing  ...         ...  ...  ...  ...  ...  ...         2 

Special  Geometrical  Drawing        ...         ...         ...         ...         ...         ...         li 

Total         m 

The  school  possesses  a  special  industrial  museum,  containing  samples  of  all  raw  products  used  in 
the  manufacture  of  paper,  specimens  of  papers  of  various  qualities  and  shapes,  samples  of  various 
products  of  interest  to  commerce  t^nd  to  t!ie  industries  coiinpcted  with  paper  manufacture,  ink,  wax, 
pens,  pencils,  etc.  It  has  also  a  special  library  of  treatises  on  the  manufacture  of  papers  and  cardboard, 
on  printing,  engraving,  bookbinding  and  similar  matters. 

51.  The  School  for  Millers. — Tlie  establishment  of  this  school,  decided  upon  in  1891,  made  it  really  a 
school  of  correspondence,  for  the  instruction  is  carried  out  by  means  of  the  Journal  de  la  Meunerie  (The 
Milling  Journal).  This  is  the  official  organ  of  the  school,  and  is  sent  to  each  pupil  belonging  thereto. 
Programmes  of  the  instruction  are  drafted  bearing  on  the  milling  df  wheat,  on  flours  or  farinas,  cleaning, 
grinding,  converting,  sifting  and  salting,  also  on  the  application  of  steam  and  hydraulic  power,  storage, 
general  conceptions  of  baking,  yeasts,  leavens,  water,  kneading,  ovens,  etc.  The  courses  open  in 
November  and  close  in  September.  A  written  and  oral  examination  is  held  at  the  termination  of  the 
course. 

52.  Professional  School  for  Baking. — The  school  of  Bakery,  Paris  {Ecole  de  houlangerie  de  Paris), 
was  established  by  the  mutual  association  of  working  bakers  of  the  Seine,  in  1S95.  The  school  obtained 
in  the  following  year  a  municipal  subsidy  of  2,000  francs  which  enabled  it  to  extend  its  courses  to  the 
various  workmen.  Having  established  a  co-operative  society  for  the  development  of  mechanical  baking, 
it  handed  over  the  municipal  subsidy  in  return  for  a  building  in  which  theoretical  courses  could  be  given, 
and  where  it  could  receive  pupils  and  young  workmen  arriving  from  the  country,  and  thus  lend  its 
material  for  the  practical  demonstrations  of  the  school.  The.  courses  are  (i)  practical  and  (ii)  theoretical, 
&niaveheliia  the  rue  Boi/er-Barret  and  the  rue  Jean- Jacques  Rousseau,  respectively.  The  subjects  of 
instruction  are  the  following  : — 

Study  of  the  flours,  farinas,  etc.,  which  may  be  used  in  baking.  Chemical  .analysis.  Applications 
of  mechanical  kneading-troughs.  Studies  concerning  the  heating  of  ovens  by  wood,  coal,  and  gas. 
Applications  of  the  heating  apparatus.  Study  of  ferments,  their  assimilation  and  function.  Practice  in 
all  systems  of  farrification.     Course  upon  the  markets  of  grain  and  farina. 

The  time  devoted  to  each  subject  is  two  hours  per  week,  as  follows  :  — 

(1)  Mechanics,   (2)  Heating  the  oven,   (3)  Baking,   (1.)  Hand  kneading,    (5)  Analysis  and  ferments, 
(6)  Mechanical  kneading. 

53.  Courses  for  Tailors.— The  Incorporated  Body  of  T.iilors  of  the  Seine  (Solidurite  ouvriere 
des  failleurs  de  la  Seine)  without  receiving  any  municipal  or  state  subsidy,  have  established  on  their  own 
initiative  professional  courses  during  the  hours  of  from  8  to  10  in  the  evening.  These  lessons  relate  to  the 
making  of  patterns  for  cutters,  the  practical  work  of  cutters,  and  making  up.  The  year  is  divided  into 
two  courses. 

More  extensive  courses  have  been  established  by  the  Comite  de  patronage  des  apprentis  tailleurs. 
The  work  includes  measuring,  cutting-out,  fitting,  stitching,  etc.     The  technical  outfit  of  the  school 
includes  everything  necessary  for  tailoring  and  such  apparatus  as  sewing-machines,  pressing-irons,  and  so 
on.     The  course  lasts  three  years. 

Another  course  is  established  by  the  Master  Tailors  of  Paris  (Union  fraternelle  et  si/ndicale  des 
mattres  tailleurs  da  Paris).     The  matters  specially  attended  to  are  : — 

(i)  Cutting  by  the  process  generally  known  as  the  method  of  proportion,  for  men's,  women's, 

children's,  and  for  all  sorts  of  civil  and  military  clothing, 
(ii)   The  popularising  the  scientific  systems  of  mesurjge  integral  and  triangultttion. 
(iii)  Study  of  the  difficult  parts  of  tailoring, 
(iv)  Mutual  instruction. 

(v)  Demonstration  of  the  use  of  various  tools  invented  for  cutting. 
(vi)   Common  commercial  knowledge. 

54.  Courses  for  the  manufacture  of  artificial  flowers,  feathers,  e^c— These  courses  are  established 
by  a  Society  that  takes  under  its  care  children  employed  in  the  artificial  flower  industry  {La  Socid/c  pour 
Vassistance  paternelle  aux  enfants  employes  dans  les  industries  des  fleurs  et  des  plumes),  and  dates  from 
186t).  The  course  opens  in  April  and  closes  in  March,  and  in  of  three  years'  duration,  one  and  a  half 
hours  being  devoted  to  each  of  the  four  different  subjects  per  week  in  each  of  the  three  years. 

The  courses  are  taught  as  follows :— History  of  the  artificial  flower  indi^stry,  general  ideas  of 
botany  as  applied  to  the  floral  industry,  the  origin  of  the  raw  products  used,  general  zoology  of  the  birds 
most  commonly  used  in  connection  with  the  feather  industry,  the  tools  required,  special  processes, 
importation  and  exportation.  r  ,  •   i 

Eepresentation  from  planter  casts,  and  from  nature  also,  of  floral  ornaments,  and  of  bn-ds  or  parts 
of  birds  (wings,  heads,  etc.) 
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In  ihis  cate  the  practical  instmctioa  is  given  in  the  workshopB  in  which  the  children  are 
apprenticed. 

There  is  a  museum  of  malerial  for  intuitive  instruction,  illustrating  both  the  elements  of  natural 
history  and  the  technical  features  of  the  instruction,  and  there  is  a  library  of  about  450  volumes. 

55.  Courses  in  coif wre.— The,  Syndical  Chamber  of  Hairdressers  of  Paris  (Chamlre  syndicah 
ouvriere  des  coiffeurs  de  I'aris),  have  established  a  series  of  practical  examinations  in  coiffure,  and  it 
exhibits  permanently  in  the  Falais  du  Costume,  a  series  of  wax  busts  with  various  coiffures  for 
ordinary  occasions,  for  the  evening  and  for  the  theatre. 

56.  Professional  Courses  in  Orthopcedical  Mechanics.— The  courses  last  from  one  to  three  years, 
and  commence  in  October  and  terminate  in  April.  These  deal  with  orthopajdical  mechanics,  prothetics,i 
the  apparatus  for  the  treatment  of  hernia  and  similar  matters.     The  courses  are  as  follows  : — 

(i)  Course  in  anatomy  and  the  application  of  apparatu.«i,  definition  of  the  various  bones,  general 
knowledge  of  the  articulation  of  the  skeleton,  general  ideas  as  to  the  muscles,  nerves,  and  blood- 
vessels of  the  body. 

(ii)  Course  in  mechanical  physiology. 

(iii)  Course  in  pathology  as  applied  to  orthopaodical  mechanics,  and  modifications  in  the  state  of 
certain  parts  of  the  human  body  subject  to  orthoptedical  affections. 

(iv)  Course  in  metal-work  for  orfchopeedical  mechanicians. 

(v)  Course  in  technical  drawing  as  applied  to  various  orthopasdical  apparatus. 

57.  Concluding  remarles. — The  preceding  account  gives,  necessarily,  a  very  imperfect  view  of  what 
is  done  in  Paris  for  the  technical  education  of  citizens,  and  it  is  of  course  quite  impossible  to  give 
detailed  courses  for  each  branches  of  instruction. 

The  work  done  in  the  Ecole  Estienne  may  be  taken  as  typical  of  the  thoroughness  of  the  French 
scheme  of  instruction,  and  has  been  given  in  detail  on  that  account.  Those  who  qualify  in  the  various 
courses  turn  out,  as  a  rule,  at  once  qualified  workmen  and  workwomen.  It  must  not  be  supposed  that 
the  account  given  is  in  any  way  exhaustive,  it  is  rather  to  be  regarded  as  typical.  Taken  however  with 
what  has  already  appeared  in  the  Commissioners'  reports  as  to  the  manual  instruction  in  connection 
with  higher  primary  education,  and  with  the  next  chapter,  it  will  serve  to  give  a  fairly  comprehensive  idea 
of  the  lower  phases  of  technical  education. 

It  is  obvious  that  the  provision  made  in  Paris  for  technical  education  is  very  thorough. 

A  feature  worthy  of  special  note  is  the  part  taken  by  organised  labour  for  the  improvement  of 
their  craftsmanship.  Instead  of  being  opposed  to  the  education  of  the  younq,  loho  later  will  enter  into  active 
competition  with  them,  they  now  provide  out  of  their  own  pockets  for  their  education. 

'  Matters  relating  to  artificiivl  limbs,  etc. 


CI1A]>TRH  X. 
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CHAPTER  X. 


Continuation,  Trade,  and  Lower  Technical  Schools  of  other 

-French  Cities. 


[G.  H.  KNIBB3.] 


4.  1,  •  i  -J"''"'"^"^''"'"-— The  preceding  chapter  has  dealt  with  the  continuation  of  education  in  its 
technical  forms,  from  the  time  the  primary  school  is  abandoned,  only  for  the  city  of  Paris.  A  compre- 
hensive idea  of  the  provision  for  technical  education  made  by  France  involves  reference  to  that  which  ia 
to  be  found  in  other  parts  of  Prance.  Commercial  schools  will  be  dealt  with  in  the  latter  part  of  the 
report,  and  will  not  be  further  referred  to  in  this  chapter. 

2.  Pracfical  Schools  of  Industry  for  Boys. — Distributed  throughout  France  are  a  number  of 
schools  known  as  practical  schools  of  industry  '{Les  ecoles  pratiques  d'industrie  de  qargons)  for  example, 
taking  the  " departements  "  in  their  alphabetical  order,  such  schools  are  to  be  found  in  Marseilles,  Mont- 
behard,  Eomans,  Brest,  Nimes,  Beziers,  Cette,  Eennes,  Grenoble,  Pont-de-Beauvoisin,  Morez,  Saint- 
Etienne,  Saint-Chamond,  Firminy,  Saint-Didier-la-Seauve,  Agen,  Eheims,  Lille,  Fourmies,  Boulogne-sur- 
Mer,  Le  Mans,  Eouen,  Le  Havre.  Mazamet,  Limoges,  Epinal. 

As  to  the  significance  of  these  schools  for  the  technical  education  of  France,  a  few  examples  may 
be  taken  and  it  will  not  be  necessary  to  develope  detailed  programmes,  for  the  details  have  been  sufficiently 
illustrated  in  the  previous  chapter. 

The  practical  schools  of  industry  are  usually  organised  to  give  instruction  lasting  over  a  period  of 
thrce_  years,  a  portion  of  it  being  of  a  general  character,  the  balance  beiiiy;  industrial  or  workshop 
practice.     The  latter  occupies  by  far  the  larger  number  of  hours  per  week. 

The  general  instruction  is  arranged  as  follows  : — 

Ecoles  pratiques  d'industrie  de  (jargons. 
General  Instruction. 


Subjects. 

Years  and  Hours  per  Week. 

I. 

II. 

III. 

French  ... 
History  ... 
Geography 

Natural  History  and  Hygiene 

Physics 

Chemistry 
Arithmetic 
Accountancy 

3 

""ii 

""ii 

3 

1? 
H 

H 
H 

if 
"n 

Totals     

9 

12 

74 

The  industrial  instruction  is  thus  arranged  — 

Industrial  Instruction. 


Years  and  Hours  per  Week. 

I. 

II. 

III. 

"Wookshop  Practice      

Drawing            

Geometry 
Mechanics 
Industrial  Economy      

30 
6 

11 

30 
6 

1^ 

33 
G 

H 

14 
14 

37i 

374 

434 

To  the  above  must  be  added  studies,  amounting  to  nine  hours  per  week  in  each  year. 

3.  Practical  Scliools  of  Industry  for  Girls. — Similar  schools  for  girls  {icoles  pratique  d'industrie 
defilles)  are  also  widely  distributed,  though  they  are  not  so  numerous  as  the  boys'  schools  of  industry. 
They  exist  in  Marseilles,  St.  Etienne,  Nantes,  Boulogne-sur-Mer,  Kouen,  and  Le  Havre. 

The  programme  of  the  schools  is  somewhat  different  from  that  of  the  boys'  schools  of  industry, 
though  the  main  division  is  identical.  The 

3— N 
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The  general  instruction  is  organised  as  follows : — 

JScoles pratiques  d'industrie  defilfes. 
General  Instruction. 


Subjects. 


Years  and  Hours  per  Week. 


II. 


III. 


French   ... 

History  ... 

Geography 

Natural  History  and  Hygiene 

Domestic  Economy 

Physics  ... 

Chemistry 

Arithmetic 

Geometry 

Accountancy 

Ethics     ... 

Writing... 

Ordinary  Sewing  and  Cutting-out 

Totals     


"ii 


13 


3 

H 

H 

li 

i\ 

^ 

H 

14 

H 

U 

H 

u 

14 

1 

""u 

""ii 

14i 

lOi 

The  industrial  instruction  is  arranged  as  follows: — 

Industrial  Instruction. 


Subjects. 


Years  and  Hours  per  Week. 


Wiirkshop  Practice 
Drawing 

Totals 


To  the  above  must  bo  added  a  further  six  lioiirs  a  week  for  studies. 

4.  Administrative  Organisation. — The  practical  schools  {('coles  pratiqiie.i),  including  those,  the 
programme  of  which  was  given  above,  are  ]ilaced  by  the  law  of  2Gth  January,  ].Sil2  (Art.  0!>)  under  the 
authority  of  the  Minister  of  Commerce  and  Industry.  Under  the  Minister  is  a  Committee  of  Inspection, 
consisting  of  the  following  persons  and  officers  : — 

(1)  President,  the  Director  of  Technical  Education. 

(2)  Inspector-General  of  Technical  Education. 

(3)  Delegate  of  the  Inspector-General  of  Public  Instruction, 
(i)  The  inspectors  of  practical  schools. 

(5)  District  Inspectors   (Inspecteiirs   n'qionaux),  who  have  for  two  years  at  Icatt  been  specially 
charged  with  the  inspection  of  practical  schools  for  at  least  two  years. 

(6)  Secretary,  the  Chief  of  the  Central  Administration  of  the  "  Lt'pariement." 
The  function  of  the  Committee  of  Inspection  is  purely  consultative. 

The  Inspector-General  of  Technical  Education  has  under  his  jurisdiction  the  whole  of  the  establish- 
ments teaching  under  the  Minister  of  Commerce  and  Industry.  The  Inspectors  of  practical  schools  arc 
specially  responsible  for  their  detailed  inspection. 

District  Inspectors  are  charged  with  the  special  inspection  of  such  schools.  Inspectors  of  the 
Departments  {Inspecteiirs  departementaux)  also  frequently  inspect  the  practical  schools  in  their  districts 
{circonscriptions). 

The  Inspector-General  of  Public  Instruction  reviews  the  purely  general  teaching  in  the  practical 
schools.  Eor  each  school  there  is  an  Improvement  Council  {Conseil  de  perfectionnement)  constituted, 
according  as  the  establishment  is  "  departemental"  or  "  communal"  as  follows,  viz.  : 

(1)  President,  the  Prefect,  or  the  Mayor. 

(2)  The  ''  Dipartemental"  Inspector  of  Technical  In.struction. 

(3)  Pour  members  appointed  either  by  the  General  Council  or  the  Municipal  Council,  as  the  case 
may  be. 

(4)  A  member  appointed  by  the  Minister. 

This  Council  is  required  to  advise  the  General  Administrative  Council  as  to  the  number  of  persons 
who  can  be  received  as  pupils.  It  nominates  the  candidates;  it  advises  also  on  the  list  of  candidates 
whose  names  are  submitted  to  the  Minister,  the  Prefect,  or  Mayor,  as  the  case  may  be,  for  the  position 
of  Director  or  Directrice,  or  as  the  chiefs  of  any  branch  of  the  schools 

The  Council  is  further  charged  with  elaborating  the  detailed  programmes  of  instruction,  the 
?mentof  time-tablos,  with  assisting  at  all  examinations,  with  iising  the  position  of  pupils  at  the 


arrange 

final  examination,  and  with  a 


general  questions. 
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mhiralW  Hiffir/'l  "{  '^'^  P''<'^^-^<=f  Gourses.~1\,Q  practical  courses  in  tlio  various  scliook  of  industrf 
Stpi  m,r  nl  J^T'.?  ''^°°-  ''V'^  ''^''°°^'  "<=^'Ofding  to  local  needs  and  circumstances.  It  should  be 
E^t,?;„ir'  f  •  1?^*'''"^  1?''°°''  'l'^^''  extensively  from  the  higher  primary  schools  (Mcole, 
^rrr  nnZ  l'^'  '"^  l}"'\  ^^'^.  °*  *''''  *«''^'='^^'^S  i^  professional,  and  which  merely  aim  at  a  vrepo.ra- 

tZ.^^\^^iriTtT  ^^%  ''^'?  °*  "-^^  "^'°^''  vratique,-  is  to  provide  a  thoroughly  practical  form  of 
education  such  that  the  pupil  on  leaving  a  school  may  at  once  enter  a  w^kshop  as  a  useful  workman. 

oometfting  ot  the  type  of  practical  work  done  may  be  had  from  a  reference  to  the  equipments  of 
some  ot  the  schools  ;  one  or  two  cases  are  taken  at  random.  For  example,  in  the  "  Bcole.  pratique 
d  Industrie  de  Lille  there  are  five  forges,  six  anvils,  two  vices,  the  area  of  the  shop  being  132  square 
metres.     1  he  carpenter  s  shop,  of  the  same  area,  has  twenty-one  benches,  four  wood  lathes,  one  band-saw. 

Ihe  workshop  tor  typography  and  lithography,  lighted  by  sixteen  incandescent  lamps,  has  a  3-horso 
power  engine  as  a  power-source  ;  it  has  also  a  Marinom  printing  machine,  twelve  rollers,  eight  double 
tounts,  a  guillotine,  a  hand-press,  beside  several  pieces  of  minor  apparatus. 

Ihe  photography-room  is  glazed,  lias  a  large  manipulation-table,  dark-room,  and  all  the  materials 
necessary  tor  every  branch  of  the  subject. 

Parts  of  the  programme  in  these  schools  are  often  specially  developed.  For  example,  in  this  Lille 
school  a  special  programme  embraces  typography,  lithographic  printing,  jihotography,  phototype  work, 

The  teaching  staff  and  its  duties  will  also  give  some  idea  of  the  character  of  the  work  done  in  the 
school.     For  example,  the  teaching  staff  in  the  Lille  school  embraces  the  following  persons  :— 

(1)  The  Director,  charged  with  the  teaching  of  physics  and  chemistry. 

(2)  The  Professor  of  general  instruction. 

(3)  The  Professor  of  technical  instruction,  who  is  also  charged  with  the  instruction  in  geometrical 
drawing. 

(4)  The  Master  in  charge  of  the  wood  and  iron  work,  charged   further  with  the  instruction  in 
ornamental  drawing. 

(5)  The  Master  in  charge  of  the  typography  and  lithography. 

(6)  Two  master  workmen  for  woodwork,  and 

(7)  Two  master  workmen  for  iron. 

Sometimes  the  practical  schools  of  industry  also  give  courses  for  adults,  and  in  some  cases  these 
are  gratuitously  organised  by  the  teachers  of  the  schools,  the  instruction  being  given  as  a  matter  of  good- 
will on  their  part. 

The  following  five  weekly  courses  have  been  organised  in  the  Lille  School  on  the  above  lines. 

(i)     Elementary  Physics  and  its  industrial  application. 

(ii)   Photography. 

(iii)  Weaving. 

(iv)  I'ractical  mechanics. 

(v)    Literature. 

Naturally  these  courses  are  elementary,  but  they  are  nevertheless  essentially  practical  in  character 
and  are  deemed  to  be  of  value. 

Another  example  of  special  work  is  illustrated  in  six  courses,  which  are  given  in  the  Ecole  pratiq^ue 
d'industrie,  Boulogne-sur-Mer.     They  are  as  follows  : — 

(i)     The  installation  of  electric  bells. 

(ii)   The  installation  of  telephones. 

(iii)  The  installation  of  electric  lighting. 

(iv)  The  mounting  and  care  of  electric  motors. 

(v)    The  charging  and  maintenance  of  accumulators. 

(vi)  Medical  apparatus,  for  which  electric  current  is  required. 

This  course  is  intended  to  qualify  pupils  as  working  electricians,  and  is  a  sort  of  practical  supple- 
?nent  to  the  somewhat  extended  series  of  lessons  in  electricity  belonging  to  the  ordinary  course  of 
instruction  in  physics. 

A  further  example  of  the  type  of  work  done  in  the  practical  school  may  be  taken  from  the  Hcole 
pratique  d'industrie  de  Rouen.  The  general  workshop  has  an  area  of  225  square  metres.  It  has  forty- 
four  vices,  two  planing  machines,  two  drilling  machines,  a  milling  machine,  four  metal  turning  lathes, 
and  other  apparatus. 

The  lathe-room,  of  185  square  metres,  has  seven  ordinary  lathes,  ten  special  lathes,  a  drilling 
machine,  twenty-six  vices,  besides  minor  apparatus. 

The  locksmithing  room,  228  square  metres  in  area,  had  four  forges,  thirty-nine  large  vices,  three 
drilling-machines,  one  metal  lathe,  and  a  small  electric  lighting  installation. 

The  preceding  are,  of  course,  on  the  ground  floor.  On  the  first  floor  there  are  forty-three 
benches  in  the  joinery  workshop,  which  is  of  520  metres  area. 

The  forge  has  twelve  fires,  sis  of  these  have  fan-blasts. 

The  motive  power  is  as  much  as  30  h.p.,  and  the  boilers  also  supply  tho  steam-heaters.  It 
was,  some  time  back,  intended  to  enlarge  the  work  of  tho  school  to  include  the  industrial  applications  of 
electricity  on  account  of  the  rapid  extension  thereof.     This  has  no  doubt  since  been  done. 

Though  not  in  any  way  exhaustive,  the  above  is  probably  sufficient  to  give  a  rough  indication  of 
the  type  of  work  undertaken  in  the  practical  schools. 

6.  National  Apprenticeship  Schools. — This  type  of  school  {i.e.,  the  JEcole  Nationale  d'apprentissage) 
is  not  essentially  different  from  the  practical  industry  school.  It  is  perhaps  well  represented  by  the 
Hcole  Nationale  apprentissage  de  Dellys,  in  Algeria.  It  has  a  general  workshop,  a  forge,  a  joinery,  and 
modelling  room,  and  a  wheelwright  shop.  Its  work  calls  for  no  special  comment.  The  Departmental 
apprenticeship  schools  (Ecoles  departementales  d'apprentissage)  are  of  course  similarly  organised.  That 
at  Angouleme,  opened  in  1891,  may  be  taken  as  an  example. 

The  courses  are  given  in  the  normal  school  for  teachers;  they  open  on  1st  October,  and  close 
31st  July. 

The  instruction  is  theoretical  and  practical,  tho  latter  comprising  joinpry,  turning,  modelling,  etc., 
engineers'  work,  forge  work,  metal  turning,  stereotomy,  The 
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The  programme  is  as  follows  : — 

Ecole  departementale  d'apprentissa(je.  a  Angouleme.     Programme. 


Subjects. 


Years  and  Hours  per  Week. 


Physical  Science 
Natural  Science 
Mathematics 
Technology  or  Mechanics 
"Workshop  practice 
Industrial  drawing 

Total 


2 
1 

I 
]3 

G 


27 


II. 


III. 


2 

1 
4 
1 
18 
0 


32 


2 
1 
4 
1 
20 
G 


34 


This  will  give  a  general  idea  of  the  work  of  this  type  of  school. 

7.  iiational  Professional  Schools.— The  Ecole  d'Jrmevtieres  in  the  Bepartement  da  Nord  mny  ho 
taken  as  a  type  of  tlie  Ecolo  iiationale  professionnelle.  Its  workshops  are  distributed  through  five 
buildings,  the  motive  power  being  furnished  by  a  30  h.p.  steam-engine,  which  not  only  supplies  the  force 
for  the  wood-turning  machinery,  hut  also,  by  tele-dynaraic  transmission,  the  power  required  in  the 
weaving  room.     Its  workshops  are  general  workshop,  forges,  joinery,  weaving. 

The  aim  of  the  National  professional  school  is  to  initiate  young  people  into  the  work  of  their 
profession,  and  to  give  them  that  dexterity  ia  special  knowledge  which  will  enable  them  to  enter  technical 
schools  of  a  high  character,  or  to  practically  improve  themselves. 

Students  must  possess  the  Certijicat  d'etudes  primaire  elementaire.  The  work  in  the  National 
professional  school  somewhat  closely  approximates,  so  far  as  the  general  part  of  the  instruction  is 
concerned,  to  that  given  in  the  higher  primary  schools.  The  special  programme  of  technical  instruction 
corresponds  to  the  industry  in  the  region  where  the  school  is  established.  For  example,  at  Armentieres 
and  at  A''oiron  weaving  is  the  principal  subject ;  at  Vierzon  the  manufacture  of  agricultural  material.  The 
following  programme  of  the  work  in  the  Eeole  de  Voiron  will  give  a  sufficient  general  indication  of  the 
type  of  school. 

Programme,  Ueole  de  Voiron. 


Subjects. 

Winter. 

Summer. 

Years  and  Hours  per  Week. 

Years  and  Hours  per  Week. 

I. 

II. 

III. 

I. 

II. 

III. 

formal.  Special. 

N  ormal. 

Special. 

Literary       . . .  ^ 

'Ethics,  law,  polital  economy    ... 

Heading,  recitation 

Grammar,  orthography,  analysis 

French  composition 
.^History    ... 

1 

H 
2 
1 
1 

i 

4 
If 

f 
1 
1 
1 

1 
2 
1 
li 

3 

4 

2 

1 
1 

3 
4 

1 

If 

1 

1 

I 
1 

1 
1 

"i 
2 
1 
H 

Mathematical  < 

'Geography 

Arithmetic 

Geometry 

Calculation,  algebra,  trigonometry 

Surveying,  levelling,  mensurations 

Mechanics 
^Accountancy 

1 
2 

2 

1 

1 

1 

1 

2 

1 

"2 

li 
3 
5 
2 

1 

2 

2 

1 
"i 

1 
1 
1 
1 

""1 
1 

2 

1 

"2 

li 
3 
2 
5 

Scientific      ...- 

'Physics 

Chemistry 

Natural  history,  hygiene 
^Scientific  manipulations            

1 

1 
1 

4 

1 
"i 

1 
1 
1 

.•J 
4 

1 

1 

2 
1 

•  •■ 

Graphical    . . .  - 

'Caligraphy 

Drawing  at  sight,  sketching 

Geometrical  and  technical  drawing     .. 
^Descriptive  geometry 

.1 
4 

3 
3 

4 

1 

4^ 

4* 
1 

'3 
6 

3 
4 

3 

4 

2i 
3 

1 
1 

4^ 

'21 

4i 
1 

3 

6 

3. 

Technical     ...- 

Industry. 
'Special  technology 

Manual  work 

General  technology       

^Modelling  and  sculpture           

1 

12* 

15, 

1 
2:{ 

H 

=1 

1 
151 

1 
12i 

"li 

1 

16 

"i 

1 

23i 

H 

2L 

1 
16 

Various       ...- 

'Excursions          

Modern  language  (optional)     

Music 
^Gymnastics         

o 

.1. 

2 

1 

1 

'2 

li 

■"i 

2 
2, 

2 

1 

4 

2 

1 

3 

"i 

Yov  the  W( 


;  section  only, 


,''  For  the  Joinery  section  only. 
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_  8.  The   School   of  Chemistry  and  Di/cinq,   St.   I!tifiiine.—Mnmcipa.l   public   courses  ia  physics 
chemistry,  and  dyeing,  were  established  in  St.  Etienne  as  far  back  as  1892,  the  present  school,  however' 
being  completely  organised  only  in  1898.     The  instruction  is  intended  not  only  for  apprentices  and  dyers 
but  also  for  young  people  who  wish  to  enter  the  industrial  laboratories  of  the  district.     Its  chief  obiect 
howeyer,  is  the  professional  instruction  of  the  working  dyers  of  St.  Etienne.  ' 

The  courses,  open  in  October  and  qjose  in  July,  and  cover  the  following  subjects,  viz.  :  — 
Physics,  chemistry,  dyeing,  practical  exercises. 

A  short  indication  of  the  way  in  which  these  are  taken  will  be  sufficient. 
Physics,   Generalities,    weight,  the  balance,   hydrostatics,   density,  areometers,   statics  of  gasi'.s,   Mariotte's  law    etc  • 

barometers,  manometers,  heat,  dilatation,  thermometry,  calorimetry,  ohanges  of  state,  ebullition,  distillation. 
Uphcs,  as  far  as  it  is  necessary  to  understand  the  principal  phenomena  relating  to  the  colour  of  bodies,  and  the  general 

theory  of  colour.  ° 

Chemistry— The  metalloids  and  metals,  organic  chemistry,  the  fatty  and  aromatic  series,  colouring  matters. 

The  instruction  is  so  treated  as  to  shew  the  relation  of  the  sciences  as  a  whole  to  the  properties 
of  products  employed  in  the  dyeing  establishments  of  St.  Etienne. 

Dyeing— Textilo  fibres  and  their  examination,  their  tenacity,  elasticity,  behaviour  under  torsion,  especially  of  silk, 
condition,  washing  and  scouring,  bleaching.  Treatment  of  cotton  and  silk.  Dyeing  in  fresh  colours,  in  bright 
colours,  in  various  shades,  and  in  white  and  black.  Substantive  colouring  matters,  "  colorantes  adjctcifs" 
mordanting,  vivifying  colours,  special  treatment  of  silks.  ' 

Practical  Exercises. — The  manipulations  or  deiiioostrations  in  the  course  are  repeated  in  a  com- 
pletely equipped  laboratory,  so  that  the  theory  and  jiractice  of  dyeing  are  thoroughly  understood.  These 
laboratories  are  equipped  with  the  necessary  gravimetric  and  Volumetric  apparatus  so  as  to  allow  of 
precision  in  tiio  entire  range  of  operation.^.  The  course  is  two  years,  and  the  lessons 
roughly  three  hours  a  week,  physics  and  chemistry  being  tak^n  wholly  in  the  first  year. 
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9.  Brewing  School  of  ]\'tintes. — Although  the  Brewing  School  at  Xantea  can  hardly  be  appropriately 
classed  under  the  head  of  lower  technical  schools,  this  School  {Eoole  de  Brasserie)  does  not  exact  from 
its  pupils  any  preliminary  scientific  knowledge.  It  aims  directly  at  enabling  brewers  to  acquire  a  know- 
ledge of  matters  tha,t  have  become  important  to  this  industry,  without  any  previous  special  training.  The 
duration  of  instruction  is  three  months,  and  the  courses  of  studies  are  as  follows  : — 

(1)  Chemical  analysis,  and  laboratory  practice  therein,  applied  to  brewing  (dealing  with  water,  malt, 
barley,  beer,  and  hops.) 

(2)  Bacteriology  and  microscopy  as  applied  to  brewing,  for  the  control  of  yeasts,  the  recognition  of 
the  maladies  of  beer,  and  isolation  of  pure  cultures  of  ferments. 

(3)  The  technique  of  malting  and  of  brewing,  indicating  the  transformations  which  take  place  in  the 
course  of  manufacture,  and  the  means  by  which  tliey  may  be  controlled. 

(4)  Practice  in  brewing,  following  the  various  methods  employed  in  France  and  in  foreign  countries. 
Each  pupil  in  turn  takes  part  in  the  whole  process  under  the  supervision  of  the  masters,  and 
takes  account  of  all  the  operations  of  chemical  or  microscopical  control. 

(5)  Supervision  and  handling  of  the  machinery,  the  generator,  steam-engine,  freezing-machine, 
dynamos,  etc. 

Eive  weeks  are  devoted  to  analyses,  five  to  bacteriology  and  microscopy,  and  two  to  following  the 
complete  operations  in  brewing.     There  are  three  brewings  a  week. 

The  technical  instruction  involves  twenty-five  to  thirty  lessons,  and  is  distributed  over  the  first  ten 
weeks.     The  distribution  of  the  time  is  as  follows  : — 

(i)  Brewing,  etc. ;  (ii)  Management  of  the  machinery,  each  about  22  hours  per  week  ;  (iii)  Theo- 
retical course  and  analysis,  2  hours  per  week  ;  (iv)  Laboratory  practice  and  analysis,  16  hours 
per  week  ;  (v)  Course  in  bacteriology  22  hours  per  week  ;  (vi)  Practical  e.\ercises,  16  hours  ; 
(vii)   Course  in  general  technique,  3  hours  per  week. 

10.  Hosiery  School,  Troyes. — The  Chamber  of  Commerce  and  the  Syndical  Chamber  of  Hosiery 
Manufacturers  founded  a  school  in  1888,  known  as  the_Bco/e  Frangaise  de  Bonneterie,  for  the  education 
of  overseers  and  factory  directors.  The  course  lasts  two  years  ;  opens  in  October  and  closes  in  August ; 
and  the  distribution  of  the  instruction  is  as  indicated  in  the  following  programme,  viz. : — 


Programme — Pcolefrangaise  a 

e  bonneterie,  a  Troyes. 

Subjects. 

Years,  and  Hours  per 
Week. 

I. 

II. 

Technology  of  spinning,  we  a  vins;,  and  manufacture  of     hsiery     ... 

Mathematics,  as  applied  to  the  hosiery  industry 

Industrial  drawing 

Practical  work  in  the  machine-shop     ... 

Practical  work  in  hosiery  manufacture 

Elementary  technology  of  textile  fabrics,  first  principles  of  spinning,  weaving, 

and  the  manufacture  of  hosiery 
Mathematics 
History  and  Geography 
Drawing  ... 

Practical  work  in  the  hosiery  workshop 
Practical  work  in  the  machine-shop 
Elementary  notions   of    book-keeping,   etc.,   definition    of   ordinary   terms    of 

commerce  and  commercial  effects! 


2-3 

11 

6 

10 

14 


f  Several  lessons  end  of  year, 


The 
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Tlie  work  of  the  fii^t  ycat-  embraces  the  elementarv  techiioloo;y  of  textile  fabrics,  the  first 
principles  of  spinning  and  weaving,  and  of  the  manufacture  of  hosiery;  elementary  geometry ;  arithmetie, 
including  progressions  and  logarithms ;  geometrical  drawing ;  sketching  and  drawing  of  parts  of 
machines  ;  and  practice  in  the  workshops. 

The  second  year  work  embraces  elementary  ideas  concerning  the  spinning  of  cotton  and  wool;  the 
technology  of  hose-making ;  visits  to  factories  ;  notions  of  etementary  algebra,  including  the  equations 
of  the  second  degree ;  continuation  of  the  work  of  elementary  geometry ;  elementary  descriptive 
geometry  and  its  application  ;  kinematics,  as  complete  as  possible  ;  the  general  precautions  to  be  taken  in 
regard  to  machinery;  notions  of  industrial  mechanics;  mechanical  work ;  inertia;  composition  and 
analysis  of  forces  ;  levers,  the  momentum  of  force  about  a  point  and  in  relation  to  a  plane ;  moment  of 
inertia;  iVlction ;  resistance  of  material;  general  notions  of  industrial  physics;  industrial  applications 
of  electricity ;  boilers;  steam-engines;  gas;  petrol  and  hydraulic  motors;  industrial  drawing  from 
sketches  made  by  the  pupils,  with  dimensions  ;  and  practical  work  in  the  workshops  and  machine-shops. 
There  are  examinations  at  the  end  of  each  year. 

11.  The  Technical  Institute  of  Bouhaix. — At  Eoubaix,  in  the  Departement  du  jS'ord,  there  is  a 
school  for  instruction  in  spinning,  weaving,  dyeing,  electricity  and  mechanics,  and  in  commerce  relating 
of  course  to  business  in  textiles.  This  school,  known  as  the  Institut  techniq^ue  Bouhaisien  was  founded 
in  1895.     The  chief  divisions  of  the  instruction  are  as  follows : — 

Section  for  Spinmnu . — Eaw  materials;  combing  from  the  mechanical  and  chemical  points  of  view; 
scouring,  etc.,  etc. ;  machines  for  combing  and  spinning  of  wool ;  the  same  in  regard  to  the 
spinning  of  cotton  ;  twisting  ;  drawing  of  machines. 

Section  for  Weaving. — Artistic  weaving  ;  study  of  various  styles  ;  drawing  of  ornament  and  decora- 
tive composition ;  composition  of  fabrics ;  industrial  weaving ;  study  of  threads  and 
numberings  ;  warping,  taking  in,  etc  ,  twills  ;  hand  and  machine  workmen  ;  weaving  the 
various  kinds  of  fabrics. 

Section  for  Dyeing. — Study  of  mordants  and  colouring  matters ;  dyeing  of  the  various  fibres 
separately  or  in  a  mixture,  and  every  state  of  preparation;  colouring,  printing  fabrics; 
preparation  of  the  substances  employed,  their  nature  and  role,  and  the  mixing  of  them  ; 
machines  and  practical  formulas  for  various  kinds  of  treatment.  Complete  study  of 
coal-tar  colours,  their  manufactnre  and  application. 

Mechanical  and  Electrical  Section. — Study  of  the  three  great  divisions  of  the  principles  of 
mechanics  ;  complete  study  of  the  steam-engine.  Electric  current,  measuring  instruments, 
electrical  sources,  cells,  accumulators,  dynamos,  complete  study  of  continuous  current,  of 
polyphase  currents  and  transformers,  their  application  to  lighting,  to  the  transmission  of 
energy,  and  to  electrolysis. 

Section  for  Commerce  in  Fabrics. — General  conceptions  of  commerce  and  manufacture,  accountancy 
of  factories,  commercial  law,  the  study  of  languages,  of  customs  and  transport,  of 
commercial  and  industrial  geography. 

The  arrangement  of  each  day's  work  is  as  follows: — The  first  hour  is  devoted  to  special  matters; 
the  second  to  the  general  course ;  to  electricity,  social  economy  and  religion  ;  to  boilers  and  motive 
power  ;  to  accountancy.  The  third  hour  is  given  to  the  study  of  languages  and  drawing.  For  five  days 
a  week  the  afternoon  is  devoted  to  practical  work,  three  hours  bemg  spent  m  each  workshop.  The 
pupils  are  therefore  occupied  about  eighteen  hours  a  week  in  the  theoretical  courses,  and  about  fifteen 
hours  a  week  in  the  practical  courses,  and  if  the  studies  are  continued  for  the  two  years  satisfactorily, 
the  Diploma  of  the  Institute  is  given. 

It  possesses  a  museum,  with  a  fine  collection  of  fibres  and  fabrics.  Its  larger  apparatus  consists 
of  semi-tubular  boiler,  40  h.p.  steam-engine,  25  h.p.  gas-engine,  two  generators  (representing  together 
about  36,000  watts),  accumulator  batteries  (about  500  ampere-hours),  six  dynamos. 

The  school  possesses  a  mechanical  workshop,  a  dyeing  laboratory,  and  a  research  laboratory. 

It  is  said  that  pupils,  on  leaving  the  school,  very  readily  obtain  positions  as  chief  workmen  in 
spinning,  weaving,  and  dyeing  establishments.     There  are  both  day  and  evening  courses. 

12.  Industrial  School  of  Tourcoing. — This  school  {ecole  industrielle  de  Tourcoing)  has  day-courses 
for  the  sons  of  manufacturers,  industrial  workmen,  and  tradesmen,  etc.,  who  are  able  to  devote  the  time ; 
and  also  evening  courses  for  young  workmen  and  employes  who  wish  to  become  overseers,  chief 
mechanicians,  or  chiefs  in  manufacturing  departments,  in  spinning  and  weaving  establishments,  etc. 

The  courses  commence  in  October  and  end  in  July.  The  complete  course  in  all  subjects  can  be 
taken  in^  four  years  ;  but  matters  are  so  arranged  that  it  can  be  extended  ;  that  is  to  say,  one  can  take  a 
long  period  if  needed. 

13.  Schools  of  the  Legion  of  Honour. — With  an  object  of  providing  a  good  education  for  the 
daughters  of  the  members  of  the  Legion  of  Honour,  and '  one  that  will  give  them  sufficient  practical 
knowledge  to  honorably  earn  their  living  in  a  manner  agreeable  to  the  dignitv  of  their  families,  three 
educational  establishments,  known  as  the  "  Maisons  d'eduaation  de  la  legion  d'honneur,"  have  been 
created,  and  are  administered  by  the  Grand  Chancellor  (under  the  control  of  the  Council)  of  the  Order. 
The  instruction  is  divided  into  two  branches — general  and  professional.  The  pupils  who  receive  profes- 
sional instruction  nevertheless  continue  their  classical  studies,  to  which  they  devote  nineteen  hours  a 
week.     The  remainder  of  the  time  is  devoted  to  manual  work,  given  in  the  following  ateliers  ;— 

(i)  The  workroom  for  cutting-out,  confection,  and  lingerie,     (ii)  For  artistic  embroidery,     (iii)  For 
music  engraving,     (iv)  Por  lithography. 

The  courses  commence  in  October  and  terminate  in  July,  and  relate  to  the  following  matters  of 
instruction,  viz. : — ■ 

Cuttiiig-out  and  making-up,  confection  of  dresses,  lingerie  and  women's  clothing  generally. 
Artistic  embroidery  ;  gold,  and  silver  oml.roidpry  for  military  uniforms  ;  church  ornaments;  compo- 
sition and  drawing  of  embroidery. 
The  engraving  of  music. 
Engraving  upon  stone  of  musical  works. 
Cooking,  housekeeping,  etc.  The 
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^V,.h  n^.«!qr.Ttt  coffse  lasts  four  years.     In  the  first  year  there  is  also  commercial  instruction,  to 
Which  are  devoted  the  following  number  of  hours,  viz. :— 

Book-keeping,  7  hours  ;  commercial  law,  1  ;  foreign  languages,  0  ;  commercial  correspondence,  2  ; 
arithmetic,  1 ;  stenography,  4;  "  dactylography,"i  5  ;  caligraphy,  2  ;  and  commercial  geograph^,  2. 
The  industrial  instruction  is  as  shewn  in  the  programme  hereunder,  viz. :— 
Programme  of  the  Maisons  d' education  de  la  Legion  d'honneur. 


Subjects. 

Years  and  Hours  per  Week. 

I. 

11. 

III. 

IV. 

Confection  and  lingerie 

Embroidery         

Engraving  of  music        ...         

Lithography        

Cuisine 

24 

24 
5 
5 
6i 

24 

24 

5 

5 

24 
24 

24 

24 

About  half  as  many  pupils  present  themselves  for  music,  engraving  and  lithography,  and  for  dress- 
making and  embroidery. 

14.  Schools  of  Horology.— There  are  in  Prance  several  schools  of  horology  ;  for  example,  at 
Eesan9on,  Cluses,  and  Paris.  The  schools  at  Be3an9on  and  Cluses  are  known  as  Ecoles  nationales 
d'koflogerie. 

The  watch-making  industry  was  introduced  into  the  old  province  of  Paucigny  toward  1715.  The 
8chool_  at  Cluses,  established  in  1849,  is  intended  to  provide  a  suitable  education  for  those  who  contemplate 
as  their  craft  the  complete  manufacture  of  any  apparatus  for  the  measurement  of  time,  or  the  manufacture 
of  any  fine  mechanism,  or  the  manufacture  of  any  parts  thereof.  The  degree  of  instruction  is  such  as 
wquld  be  useful  to  young  people  intending  to  become  manufacturers  or  chief  workmen  in  such  classes  of 
industries.  The  normal  course  of  studies  is  three  years  ;  the  instruction  is  gratuitous  ;  the  pupils  are 
admitted  when  they  are  14,  provided  they  have  the  "  Gertificat  d' etudes  primaires,"  or,  failing  which,  they 
must  satisfy  the  authorities  that  they  have  a  knowledge  of  reading,  that  their  writing  is  free  and  legible, 
that  their  orthography  is  good,  that  they  understand  arithmetic  as  far  as  the  four  first  rules,  fractions,  the 
metrical  system,  and  simple  and  compound  proportion.  The  theoretical  instruction  is  always  orientated 
in  regard  to  its  application.  It  embraces  French,  arithmetic,  the  elements  of  algebra,  of  geometry,  of 
trigonometry,  of  mechanics,  of  physics,  and  especially  electricity  and  drawiniT. 

The  practical  instruction  is  given  in  four  workshops.  In  the  first  year  it  comprises  preliminary 
exercises  with  the  file  and  lathe,  the  manufacture  of  small  tools,  drafting.  In  the  second  year,  windin" 
apparatus,  finisiiing,  dials,  cylinder  escapements,  etc.  lu  the  third  year,  other  escapements,  "compensating 
balance,  the  polishing  of  steel,  repairing. 

Since  1886  the  Cluses  School  has  possessed  a  workshop  for  fine  mechanics  and  electricity,  the 
instruction  in  which  is  given  by  two  special  teachers.  Those  who  have  completed  their  studies  in  horology 
and  desire  to  get  a  knov\ledgeof  electrical  horology — fast  becoming  an  important  subject — -and  also  those 
who  desire  to  become  competent  in  fine  mechanics  and  in  the  construction  of  the  finer  work  for  telegraphs 
and  telephones,  follow  this  special  course.     The  number  of  such  students  is  yearly  augmenting. 

15.  Weaving  Schools. — The  Municipal  "Weaving  School  of  Sedan  (f'aole  municipale  de  tissage)  may 
be  instanced  as  a  typical  weaving  school.  Pounded  in  1881,  to  educate  designers  of  fabrics,  it  had  initially 
a  course  of  studies  of  not  more  than  two  years.  In  1885  this  was  extended  to  three  years,  and  is  now 
four  years.     In  1889  a  course  of  repairing  was  added  for  young  women. 

The  courses  commence  in  October  and  close  in  August. 

The  courses  may  be  divided  into  the  theoretical  technical  instruction  and  the  practical  courses. 

The  programme  is  as  follows  : — • 

Programme  of  Ecole  municipale  de  tissage  de  Sedan. 


Subjects. 

Years  and  Ho 

urs  per  Week 

I. 

II. 

III. 

IV. 

Theory  of  Weaving 
Practice  of  Weaving 
llepairing 

10 

8 
12 

12 

y 

12 

8 
2 

4 
0 

The  school  is  subsidised  by  the  State  and  the  Municipality. 

10.  Various  other  Schools. — It  is  not  the  function  of  this  report  to  give  an  exhaustive  account  of 
technical  education  in  different  parts  of  Prance,  but  rather  to  indicate  what  type  of  educational  provision 
is  made  by  the  nation  for  its  citizens.  Many  other  schools  might  be  quoted.  The  commercial  schools 
will  be  mentioned  elsewhere. 

One  might  mention  such  types  of  schools  as  those  for  domestic  economy,  and  cooking  and  house- 
keeping ;  such  schools,  for  example,  as  are  known  as  ecoles  d'economie  domestique  et  de  cuisine 
menaglre.  There  are  such  schools  with  courses  of  four  years,  devoting,  respectively,  four,  six,  and  eight 
hours  a  week  to  the  instruction  e.xtending  from  October  to  July. 

There 


'  Dactylography  is  typewriting 
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There  is  also  sucli  a  school  as  that  of  M.  Barroiiin,  for  piano-tuners  and  piano-repairers,  in  which 
even  the  blind  are  specially  trained ;  there  are  also  schools  for  instruction  for  furriers,  for  those  who 
deal  with  art-leathers,  and  many  others,  to  which  reference  need  not  be  made. 

Suificient  has  been  said  to  give  a  fairly  definite  idea  of  French  progress  in  technical  education. 

17.  The  Professional  Education  of  Teachers  in  Lower  Technical  Schools. — When  the  law  of  26th 
January,  1892,  gave  its  present  form  to  technical  education  in  Prance,  it  was  at  once  recognised  that 
in  the  future  there  should  be  some  means  of  ensuring  what  may  be  called  the  pedagogic  qualification  of 
teachers  of  the  various  subjects  in  a  system  of  technical  education.  While  there  were  no  difficulties  as 
regards  supplementary  primary  education  the  same  could  not  be  said  for  the  practical  forms  of  technical 
instruction.  Initially,  it  was  possible  merely  to  employ  craftsmen  for  the  practical  instruction.  But 
later  it  was  decided  by  the  Minister  to  look  to  younger  men,  who,  in  addition  to  a  more  thorough 
education,  possessed  also  some  knowledge  of  teaching  ;  for  example,  ex-pupils  of  the  "  ecoles  normales 
/jrimaiVes"  on  whom,  however,  was  imposed  the  obligation  of  the  necessary  supplementary  studies  of  a 
technical  character.     This  gave  rise  to  the  institution  of  teaching  sections  in  technical  education. 

Even  as  far  back  as  1891  there  was  a  normal  section  of  the  School  of  Arts  and  Crafts  (Ecoles  des 
arts  et  metiers)  of  Chalons-sur-Marne.  Its  object  was  to  educate  technical  instructors  for  the  auperior 
primary  schools  {ecoles primaires  supi'rieures) ,  and  the  so-called  professional  schools  {ecoles  professionnelles) 
as  well  as  for  the  manual  apprenticeship  schools  {ecoles  manuelles  d'apprentissage).  Although  the 
psedagogical  training  of  instructors  in  the  technical  schools  leaves,  as  a  whole,  much  to  be  desired,  it  is  well 
recognised  that  something  more  than  mere  workmen  are  necessary,  however  skilful  they  may  be.  That 
is  the  most  fundamental  point  in  regard  to  the  matter  of  the  qualifications  of  instructors. 

_  18.  Concluding  remarks. — This  brief  sketch  of  technical  education  in  France  will  reveal  that  the 
provision  for  technical  training  of  the  young  is  very  thorough  and  widespread.  The  influence  of  the 
general  state  of  education  in  Europe  has  a  very  healthy  reaction  on  that  of  France,  and  is  responsible  for 
the  very  thorough  development  of  the  various  courses. 

The  teaching  power  is  very  rapidly  reinforced  and  improved,  so  that  a  great  development  of 
technical  education  is  taking  place. 

It  is  worthy  of  remark  that  while  many  of  tlie  courses  are  occasionally  united  in  a  large  establish- 
ment the  tendency  to  overdo  this  is  carefully  guarded  against. 

It  is  not  necessary  to  keep  technical  instruction  back,  because  a  series  oE  cour.^^os  cannot  be  com- 
menced on  a  pretentious  scale,  and  we  can  at  least  learn  from  Franco  to  make  use  of  existing  material 
to  make  an  adequate  commencement  in  technical  educ.ition. 

We  can  also  learn  the  folly  of  leaving  our  children  unprepared  for  the  battle  of  life,  because 
workmen  are  anxious  to  prevent  them  coming  into  competition. 
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CHAPTEK  XI. 


Continuation,  Trade  and  Technical  Schools  of  Switzerland. 


[ft.  H.  KNIBB,S.] 


1.  Introduction. — Switerland  is  ju.^tly  renowned  for  the  educational  provision  it  has  made  for  its 
citizena.  Tliat  provisioo  embraces  not  only  primary,  secondary,  and  university  education,  but  also  the 
lower  and  higher  forms  of  industrial,  technical,  .'ind  ■'  professional"  education. 

As  far  back  as  1891-5  Dr.  Albert  fiuber  gave  an  account  of  the  provision  made  in  primary 
schools  for  girls.i  In  most  of  these  material  was  provided  gratuitously.  Not  only  was  instruction  in 
needlework  and  similar  matter  given,  but  also  in  domestic  economy. 

In  L897  Madame  Rose  Rehfous  prepared  a  statement  of  the  development  of  this,  referring  to  the 
type  of  instruction  afforded — domestic  economy,  hygiene,  washing  and  ironing,  cutting-out  and  dress- 
making, cooking.2 

In  the  same  year  M.  Lron  Grenoud  wrote  about  the  manual  works  of  the  Swiss  School,  and 
M.M.  vVime  Bouvier  and  Pran^ois  Martin  contributed  an  article  on  ■'  Professional "  Instruction  and 
Drawing.!  In  the  same  year  again,  M.  Charles  A'ignier  outlined  the  provision  made  in  the  way  of 
continuation  schools  proper." 

It  will  be  seen  from  a  study  of  the  works  above  referred  to,  that  Switzerland  starts  the  technical 
education  of  her  citizens  in  the  primary  schools— in  fact,  often  in  the  kindergarten  or  coatinuatioa 
schools. 

2.  Oontinnation  Schools. — The  continuation  or  supplementary  schools  of  Switzerland  are  variously 
organised.  They  are  known  Anecoles  complement ai res ^eoole.s  de  r!p!'titioii,  corai  di  ripetizione,  Bepetirschulen, 
Erqdazunijsschi.deii,  Uebunqsschulen ,  Forthildunqsschulen,  Wiederholiing.ikiii-.se.  Such  subjects  as  the  mother- 
tongue,  practical  arithmetic  and  geometry,  national  history  and  geography,  and  general  geography,  book- 
keeping, elementary  horticulture  and  agriculture,  and  elementary  "  professional "'  teaching — i.e., 
instruction  in  the  various  callings  or  crafts  of  local  importance  are  treated.  Some  of  the  schools  do  little 
more  than  recapitulate  and  extend  the  work  of  the  primary  school,  others  are  industrial,  trade,  or  commercial 
schools. 


3.  Supplemeiitari/  Schools  of  Geneva. — The   following  programme  will  disclose  the  character  of  the 
ecoles  complementaires  de  Q-eneve  : — 

Programme. 


Hours  per  Week  and  Years. 


Subjects. 


Boys. 


II. 


Girls. 


II, 


French 

Arithmetic 

Book-keeping 

Greography  and  History 

Geography  and  Civic  Instruction 

Drawing 

Domestic  Economy  ... 

Cutting-out  and  Confection 


The  instruction  in  these  subjects  is  practically  orientated.  For  example,  the  French  includes 
exercises  in  redaction,  having  special  relation  to  industry. 

The  arithmetic  includes  commercial  calculations  of  various  kinds,  the  first  notions  of  book-keeping. 
This  latter  subject  is  treated,  so  far  as  single  entry  is  concerned,  in  the  first  year,  and  double  entry  in 
the  second. 

The  drawing,  starting  with  a  recapitulation  of  the  work  of  the  primary  school,  passes  on  to 
perspet;tive,  the  sections  of  solid  objects,  preparation  of  elevations,  etc.,  the  development  of  surfaces. 

The  geography  includes  information  as  to  national  products,  means  of  transport,  ports  and  centres 
of  commerce,  principal  industries,  export,  commercial  relations  with  foreign  countries  etc 

In 


1  Die  Arbeitsschulen  f ilr  Madcheu  in  der  Schweiz  auf  der  Primarschulstufe. 

■"  iravaux  t(5mnuns  dea  Bootes  suisses.     1897. 

-'■  L'enseignement  des  travaux  manuela.     1897. 

*  L'enseignement  professionnel  et  le  deasin.     1897.  ' 

^  Les  <5ooles  oompUmentaires  en  Suisse.     1897. 
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In  the  i-lai-ses  for  jjh-ls,  the  domestic  economy,  licsid.s  treating  of  the  pun-haso  and  care  of  linen, 
lingerie,  etc.,  of  waislnng,  ironing,  repairing,  special  attention  i.s  paid  to  the  question  of  alimentation. 
I  he  conditions  and  essential  of  good  food,  its  purchase  and  conservation,  receipts  for  the  cooking,  etc., 
TU  ^"^^  ordinary  and  important  viands,  of  vegetables  and  fruit,  etc.,  are  features  of  the  instruction.' 
Jhroughontthe  subjects  are  treated  as  far  as  possible  in  the  manner  most  directly  conforming  to  the  needs 
01  the  individual  i)upil.i 

4.  Deluiled  PrograiiinwoJ  PrncHcalWoihfor  Girls  in  Second arii  Hural  Sc7/oo/s,— The  girls  in  the 
rural  schools  of  the  Canton  of  Geneva  are  very  thoroughly  taught  cutting-out,  dressmaking,  and  matters  of 
that  kind.     The  following  outline  will  give  a  sufficient  idea  of  the  way  in  ^\hich  the  work  is  taken  :— 

DETAILED   PROGRAMME   OF  THE  TEACHING  OF  CUTTING-OUT,    SE\V]N(i,  WASHING    ANli  IT;OKING 
IN  THE  RURAL  SECONDARY  SCHOOLS  OF  GENEVA.     (THREE-YEAU  OOUKSE.) 

Ci:rnN(i-ouT  ani>  Skwinc. 
FiT'^t  r<-((r.— Liiij:eiie.     Cliemise  (diffcient  shapes),  etc.     Caniiscle.     Childrpn'sf^ainients.     Preliiniiiai  v  ideas,  study  of  tliu 

nieasurements  ;  method    of   taliing   them.     Pelissu  (ir  long   cloal!.     Uiidtr-hcidy.      Eaby's  go-«ii,     vaiiuus   shapes. 

Wadded  gown.     Baby's   jacket,     sailor   costume.     Tiauiug    the   vattems.     Cutting   and     lixiuf'.      Confections   in 

various  materials. 
Sf.OHi?  rear.— Lingerie.     Under    petticoat.      Camisole.     Childicn'.s    gannents.      Bo\ 's     trousers.       A\'aistcoat.     Blouse. 

Ladies' garments.     Preliminary   ideas,  study  of    ihc   measurements;  method  of   taking  them.     Simple  bodice   to 

correspond  with  simple  sleeve.     Straight  .skiit.  Blouse.  Tracing  of  patterns.     Cutting-out  and  tixing.     Confection  in 

various  materials. 
Third   >'<;-»<•.  — Lingerie,  night-dress.     Flannel  waistcoat.     Jlan's  shirt.     Children's  Raiments.     Dress  for  little  gill  from 

S   to   10   year   of   age       Cloak    for  girl.       Ladies'   garments.      Morning.     Ditssiug-gown.     Jacket.     Drawing  the 

patterns.     Cutting  and  joining  together.     Confection  in   various  materials. 

Sewino. 

In  the  three  years  :  Recapitulation  of  the  programme  of  the  piimary  school  from  the  point  of  view  of  the  care  of 
linen  and  garments 

Various  exercises  in  mending  (stockings,  linen,  garments,  tulle,  etc.)     Sewing  exercises.     Embroidery. 

General  Instei-ctiojcs  comebnino  the  Teaching    or  Cutting-out  in  the  Rural  Secondary  Schools. 

The  teaching  uf  cutting-out,  in  common  with  all  the  others,  is,  as  far  as  possible,  of  a  collective  nature.  The 
mistress  first  of  all  sets  forth  the  various  points  of  the  lesson,  gives  general  explanations,  and  ascertains,  by  intelligent 
questions,  if  she  has  been  understood,  her  teaching  thereby  of  necessity  assuming  a  practical  character. 

The  mistress  traces  on  the  black-board  the  design  of  the  pattern  to  be  executed  by  the  pupils  in  a  copy-book.  She 
sees  that  the  necessary  measurements  for  each  pattern  are  registered  on  the  leaf  intended  for  it.  The  designs  are 
corrected  by  the  mistress  by  means  of  a  colourcil  pencil.  "When  a  pattern  has  been  well  studied  it  is  revised  with 
other  measurements,  on  a  detached  leaf,  then  cut  out.     The  measurements  are  also  inscribed  on  the  cut-out  pattern. 

The  confection  is  then  cut  out  in  tissue  paper,  to  the  end  that  the  pupil  may  be  accustomed  to  place  the  pattern  I'U 
the  material  and  to  give  her  a  correct  idea  of  the  shape  that  the  garment  is  to  assume.  The  paper  confections  should  be 
simply  constructed  ;  too  much  time  should  not  be  spent  on  trimming. 

Material  confections  being  an  application  of  the  cutting-out  lesson.s,  .should  be  made  by  the  pupils. 

The  work  of  each  lesson  is  estimated  by  means  of  marks  kept  in  a  special  register,  the  aveiage  being  taken  at  the 
end  of  each  month.     This  result  gives  the  pupil  an  idea  of  the  value  of  her  work. 

In  order  that  habits  of  order  may  be  inculcated,  it  is  reciuireil  that  all  patterns  and  confections  shall  he  placed  in 
the  order  of  their  date  in  large  envelopes. 

The  programme  terminated,  each  girl  thus  possesses  a,  complete  collection  of  the  studies  performed  by  her  during 
the  year. 

Washing  and  Ironing. 

Washing. — The  various  processes  in  use  at  the  present  day.  Operations  to  vihich  they  give  place.  Water,  soap, 
ashes,  lye- washing,  leakage,  slops.  The  blueing  of  clothes,  the  hanging-out.  Ca(^es  where  washing  with  soap  can  leplace 
lye-washing.  Articles  that  may  be  put  through  the  wringer.  The  washing  of  woollen  and  coloured  materials.  Practical 
advice. 

First  Year. — Ironing.  Ironing  of  unstarched  linen.  Preparation  of  the  table.  Manner  of  using  the  iron,  its  heat. 
Damping.  Folding  of  kitchen  linen,  cloths,  etc.  Ironing  and  folding  of  the  following  articles  : — Pocket  handker- 
chiefs, serviettes,  pillow-cases,  eider-downs,  table-cloths,  aprons,  under-skirts,  women's  chemises,  shcrt  night- 
dresses, camisoles,  bed-gowns,  etc. 

Second  Year. — Ironing  of  linen  starched  with  raw  starch.  Preparation  of  the  raw  starch.  Starching  of  coloured  and 
white  shirts.  Ironing,  Folding.  Collars.  Cuffs.  Ironing  of  linen  starched  with  boiled  starch.  Preparation  of 
boiled  starch.  Short  petticoat.  Children's  dresses  and  pinafores.  Blouses.  Morning  garments.  Ironing  of  lace, 
embroidery,  trimmings,  collarettes,  etc.     Starching  and  ironing  of  curtains.     Ironing  of  woollens. 

Third  Year. — Recapitulation  of  the  programme  of  the  first  and  second  years. 

General  Instructions  concerning  the  Teaching  of  Ironing. 

The  pupils  bring  to  each  lesson  linen  already  washed,  the  mistress  having  announced  the  various  pieces  required  at 
the  preceding  lesson,  so  that  they  may  be  nearly  alike  for  the  pupils  of  the  same  year  and  that  the  demonstrations  be 
collective.     Individual  teaching,  which  is  also  necessary,  should  follow  the  collective  teaching. 

All  the  parts  of  the  programme  are  arranged  in  the  order  of  progression,  the  frequent  repetition  of  exercises 
ultimately  assuring  that  skill  necessary  for  the  ironing  and  folding  of  all  kinds  of  linen  articles,  laces,  woollen 
materials,  etc. 

The  various  processes  of  washing  are  not  performed  at  school,  but  are  successively  explained  and  demonstrated 
detail  to  the  pupils. 

All  the  explanations  and  the  practical  counsels  of  the  mistress  .should  be  written  by  the  pupils  in  their  special 
note-books.     The  average  of  marks  awarded  will  be  made  up  at  the  end  of  each  month. 

The  practical  value  of  this  type  of  instruction  for  the  future  housewife  is  obvious. 

5.  "  ProfeHsionul  Schools"  and  the  teaching  of  Donnstic  Econmny. —  A  similar  type  of  school  is  the 
"professional  school"  and  school  for  domestic  economy.  The  following  programme  for  such  a  school  at 
Geneva  will  indicate  the  character  of  the  work,  The  object  of  the  instruction  is  to  qualify  young  women 
thoroughly  for  their  later  duties  as  mistresses  of  households. ^  They  follow  on  after  the  sixth  year  of  the 
primary  school,  and  last  two  years.  Pupils  must  be  13  years  of  age,  and  if  they  have  not  a  "Ivlletin 
d'examen  satisfuisant"  they  must  pass  an  entrance  examination. 

The  school-year  is  40-42  weeks,  and  the  lessons  are  given  8-11  and  2-5,  thursday  and  Saturday 
afternoons  being  half  holidays.  Programme 

1  The  words  of  direction  are  : — "  Le  maltre  cherchera  i  se  rendre  compte  du  but  que  se  proposent  les  (516ves,  afin  de 
conformer,  autant  que  possible,  son  enseignement  aux  besoins  qn'  il  aura  constates." 

'."  Familiariser  la  jeune  title  avec  toutes  les  occupations  qui  sont  le  lot  de  la  femme  au  sein  de  la  famille ;  lui 
inculquer  des  habitudes  de  travail,  d'ordre  et  d'^conomie,  lui  fairfe  comprendre  tout  ce  qu'il  y  a  de  noble  et  de  bienfaisaut 
dan  I'adcomplissement  des  humbles  devoirs  de  la  vie  domestique,  cultiver  les  facult^s  de  son  esprit,  ^clairer  sa  raison, 
former  son  caraot^re  et  son  coeur,  tel  est  le  but  ^leviJ  auquel  aspire  l'(5cole  professionnelle  et  m(5nag*re." 
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Programme  of  an  "Hcole  professionnelle  et  Menagere  ''  at  Geneva. 


Hours  per  Week. 


Subjects. 


French  .. 
Grerman 

Accountancy  and  Calculation 
Commercial  Geography 
Domestic  Economy     ... 
Conceptions  of  Science  and  Hygiene 
Drawing  and  G-eometry 
Lingerie 


2Dd 
Year. 


Subjects. 


Hours  per  Week. 


1st 
Year. 


2nd 

Year. 


Mending  and  Darning 

Embroidery    ... 

Cutting-out  and  Confection  of  G-ar- 

ments 
Cookery 

Washing  and  Ironing 
Gymnastics— half -hour  daily. 
Totals 


28 


29 


At  the  end  of  the  two  years  a  third  may  follow,  which  will  accord  with  one  of  the  three  sections 
in  the  following  programme  : — 


3rd  Year — Hours  per  Week. 

Subjects. 

Commerce. 

Practice  in  making — 

Ladies' 
Garments. 

Children's 
Garments. 

Erench... 
German 

English 

Accountancy  and  Calculation 

Stenography  and  Type-writing 

Law 

Conceptions  of  Science  and  Hygiene 

Drawing  and  Geometry 

Caligraphy 

Millinery 

Mending 

Embroidery 

Cutting-out  and  Confection  of  Garments 

Cutting-out 

Commercial  Products... 

Gymnastics 


4 

2 

2 

5 

2 

2 

5 

•5 

2 

2 

2 

.  •  .     .  . 

] 

I 

1 

1 

1 

1 

2 

i 

4 

1 

"3" 

1 

2 

2 

2 

3 

3 

23 
5 

22 

3 

2 

2 

2 

37 

41 

41 

As  seen,  this  programme  has  three  sections,  one  for  commercial  instruction  and  two  which  are  known 
as  apprenticeship  divisions — ^''sections  d'apprentissage." 

6.  Details  of  Courses  in  the  General,  Professional,  and  House-keeping  School. — The  details  of  the 
various  courses  are  taken  as  follows : — 

First  Year. 
Frennh.  — Three  hours.    Eecapitulation  by  means  of  exercises  of  the  most  ordinary  rules  of  grammar.     Reading  of  a  certain 

number  of  selections  from  good  authors,  with  comments  on  the  orthography  and  signification  of  words,  the  construction 

of  plirases,  and  style.     Redaction,  composition,  correspondence.     Elocutionary  exercises. 

'I'he    instruction  in  the  mother-tongue    is    kept  in  constant  touch  with  the  various  lessons  of  the    school. 

The  subjects  of  conversation  and  redaction  should  be  in  close  relationship  with  the  matter  of  the  lessons. 
Cermad.— Three  hours.     Exercises  of  conversation  with  the  help  of  pictures  and  objects.     Study  of  the  most  frequently 

occurring  grammatical  expressions  and  forms.     Composition  of  simple  phrases.     Readings.' 

The  instruction  is  above  all  practical.     It  is  limited  to  the  most  indispensalde  grammatical  ideas,  and  lays 

.special  stress  on  the  expressions  which  are  in  daily  use. 
Anioiinlanrji  itnd  CakidiiliiM— Two  hours.     Recapitulation  of  the  metric  system.     Calculation  by  practical  processes  of 

decimal  and  mixed  numbers.     Personal  and  domestic  book-keeping,  invoices,  etc. 

The  exercises  of  calculation  are  borrowed  from  the  exigencies  of  practical  life. 
Commr:rcia/  Bonk -keeping.— One  hour.     Elementary  ideas  concerning  commerce  and  the  operations  appertaining  tliereto. 

Principles  of  book-keepmg.     Commercial  books,  waste-book,  cash-book,  day-book,  ledger,  etc.     The  prescriptions  of 

the  Ferteral  code  of  obligations  as  to  commercial  effects. 
Cummerdal  Cofiraphy.— One  hour.    Switzerland  :  Recapitulation  of  physical  and  political  geography.    Climate,  agricidture, 

and  mdustry.    Railways.    Internal  and  external  commerce.     Principal  places  of  industry  and  commerce.     Places  of 

production  of  the  following  alimentary  commodities:— Cereals,  sugar,  coffee,  tea,  cacao,  spices,  edible  oil,  beer,  wine, 

alcohol,  cattle,  meat,  nsh,  butter,  cheese,  eggs,  etc. 

The  most  essential  ideas  concerning  the  nature  and  preparation  of  these  various  commodities  will  be  given. 
Domestic  Economy.— Two  hours.    Duties  of  the  young  girl  toward  herself,  her  family,  the  school.     Principles  which  should 

guide  a  mistress  of  a  home.     The  home-selection  of  apartments.     Maintenance-cleanliness,  aeration.     Furniture, 

selection  of  furniture   care  of  same.     Garments,  lingerie,  various  textures.     Lighting  and  tiring.     Alimentation. 
Drawing.— ^our  hours.      Geometry ;  rapid  recapitulation  of  the  primary  school  programme.     Sixth  year :  Solids,  plan, 

elevation    section.     Development  and   free  perspective.      Reduction  to   the  scale.     Side  elevations  of   industrial 

ornamentation  of  woven  forms.     Application  of  the  same  plant  to  the  ornamentation  of  objects  selected  in  the 

furniture  and  m  the  interior  decoration  of  the  house,  to  embroideries,  laces,  and  various  fabrics.   Reduced  construction 

of  one  ot  the  objects  studied  in  development  and  free  perspective 
6'ym«,-.s<,-«. -Four  lessons  of  one  half  hour.    Rational  gymnastics.     Methodical  exercises.    Running  and  jumping.    Various 

marches  and  roundelays  with  songs.     Games.     Dances.  j       r    o 

The  gymnastic  lessons  are  obligatory,    unless'  pupils   are  provided  with   a  medical  certificate  declaring 

exemption  to  be  necessary.  ^  Practical 
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„„„„     f     +  --""=  ----■■" "iig  up  of  liuoQ    articles,  three  houra  per  week.     Cutting-out  and  confection  of 

garments,  two  hours.     Washing  and  u-oiung,  two  hours.     Mcuding,  two  hours.     Conkin<r,  two  hours 

bach  division   spends  a    week    continuously   in   the   kitchen.         The  lessons   iu  "cookery   are   given   daily 
1  hursday  excepted,  from  9  to  2  o'clock.     The  lessons  in  irouing  are  givn,  daily,  from  9  to  U  o'clock. 

Seuond  Veau, 
ii'rencA.— Two  hours.     Continuation  and  .Icvelopment  of  the  programme  of  the  latyear.   Study,  by  means  of  analysis,  of  the 

construction  of  the  phrase.     Exercises  in  redaction.     Correspondence.     Reading  of  a  certain  number  of  selections 

trom  t  le  best  authors,  with  biographical  notices  and  comuienta  ou  the  style  and  general  ideas  of  these  authors. 
■German.— Three  hours.     Readings,  conversational  exercises,  redaction,  oorresponilence,  compound  phrases,  principal  and 

and    subordinate    statements,    relative    pronouns,    conjunctions,    study   of   the    most   usual    irregular    verbs     of 

separable  verbs. 

Ai-ithmelk. —One  hour.     Development  of  the  programme  of  the  1st  year.     Ali(Xuot  parts.      Rules  of  mixture  in  simple  oases. 

Calculation  of  percentages.     Oral  exercises  and  problems  bearing  on  commerce  and  industry. 
Accomi^anct/. —Two  hours.     Keeping  of  books  by  double  entry.     Writing  up  the  operations  of  a  mercantile  establisliment. 

Waste-book,    day-book,   cash-book,    ledger,   etc.,    receipts  and  payments,  luidit-lialance,   inventory,  balance-sheet, 

account-current.     The  most  essential  prescriptions  of  the  code  of  obligations.     Application  to   book-keepiniJ  of  the 

various  kinds  of  writing. 

■ComiJUin-ial  Geographi/.—Oue  hour.  Places  of  production  of  raw  materials  and  manufactures.  Minerals.  Combustibles: 
coal,  petroleum.  Precious  and  common  metals.  Diamonds  and  precious  stones.  Vegetable  ijroducts.  Cotton  and 
cotton  cloths.  Flax  and  cloth.  Hemp,  jute,  alfa,  etc.  Wood.  Vegetable  dyes.  Oils.  (Jums.  Paper.  Animal 
products.  ^  W  ools  and  cloth.  Raw  silk  and  silk  goods.  Oils  and  animal  fats.  Skins.  Sponges.  Pearls.  Places 
of  production  of  the  principal  raediciaal  drugs.  Ways  of  international  communications.  The  most  important 
railway  lines  and  packet-boat  lines.     Principal  markets  of  Swiss  industry. 

iTi/f/icne.— One  hour.  The  dififerent  parts  of  the  human  body.  Skeleton.  Aluscles.  Nerves.  The  sense-organs.  Digestion. 
Circulation.     Respiration.     Notions  of  hygiene. 

jScieiJce.— One  hour.  Levers,  balances,  fall  of  bodies,  density,  areometers,  barometers  :  applications  of  atmospheric  pressure, 
dilatation  of  solids,  liquids  and  bases,  thermometers.  Fusion  and  dissolution  :  artificial  glaciers.  Ebullition, 
evaporation,  conductibility,  radiation,  absorptive  power,  power  of  emission,  with  their  numerous  applications 
to  domestic  economy. 

Zoology. — Principal  useful  and  noxious  animals. 

Domestic  Eronomy. — One  hour.  Development  of  the  programme  of  the  1st  year.  Drawing,  four  hours.  Recapitulation 
and  development  of  the  programme  of  the  1st  year.  Decoration  applied  to  garments,  furniture,  to  the  internal 
arrangement  of  the  house,  etc.,  etc.  Principles  relative  to  the  proportions  of  the  human  figure.  Primary  colours, 
gradation  of  tints,  harmony.     Shadings  assuming  the  parallelism  of  rays  ;  composition. 

■Gymnastics.— Four  lessons  of  one  half-hour  per  week.     Development  of  the  programme  of  the  1st  jear. 

Practical  n'ori-.— Cutting-out  and  making  up  linen  articles,  three  hours.  Cutting-out  and  confection  of  garments,  four 
hours.     Embroidery,  one  hour.     Mending,  one  hour.     Washing,  cleaning,  ironing,  two  hours.    Cooking,  two  hours. 

Commir::iiil  Section. — The  subjects  in  detail  are  :  — 
French. — Four  hours.     Recapitulation  of  grammar  with  the  assistance  of  practical  exercises.     Correction  of  inelegant 

expressions.     Conversations  on  subjects  relating  to  commerce  and  industry.     Redactions.   Correspondence.     Reading 

of  a  prescribed  number  of  selections  from  the  best  authors. 
■Gennan. — Five  hours.     (Exclusive  use  of  the  German  language  during  the  lesson).     Varied  exercises  of  conversation   and 

redaction  (practical  subjects.)     Social  and  commercial  letters.     Study  of  the  most  important  grammatical  rules  with 

the  help  of  reading. 
English. — Five  hours.     Elements  of  the  language  (numbers,  days,  months,  the  hour,  the  four  operations,  English  money). 

Exercises  in  pronunciation.     Object  lessons   accompanied  b3'   pictures.     Some   exercises  of   oral   translation   and 

elementary  grammar,  application  of  the  rules  by  examples.     Principal  irregular  verbs.     Study  of  idioms. 
Accountancy  and  Commercial  Bureau. — Five  hours.     Establishment  of  a  mercantile  establishment,  waste-book,  day-book, 

ledger,  debit-book,  cash-book.     Formation  of  the  social  capital,  purchases,  sale,  inventory,  net  cost,  correspondence. 
Merchandise  Course. — Three  hours.     Saccharine   matters   and    spirituous  liquors.      Sugars  in  general.      General  ideas  on 

spirituous  liquors  :  Beer,  wine,  alcohol,  vinegar.     Milk.     Cheese.     Colonial  commodities.     Spices  and  aromatics. 

Feculent  and  am3-laceous  substances.     Eggs,  meat,  flocks.     Textiles  of  animal  origin.     Textiles  of  vegetable  origin. 

Dyes  :  Impression,  mordants. 
Law. — One  hour.    Elementary  ideas  on  the  principal  points  of  civil  law  :  Persons,  nationality,  civil-state,  domicile,  absence, 

minority,  tutelage,  enfranchisement,  adoption.     Marriage,   marital  authority,   paternal  sway,  regime  of  property, 

divorce.     Distinction  of  property.     Property  and  its  dismemberment.     More  detailed  ideas  on  the  law  of  obligations  ; 

obligations  and  their  proof.     Principal  contracts,  surrender,  security  and  mortgage,  sale,  renting,  loan,  mandate, 

representation,  commission,  transport,  dep6t,  security.     Commerce,  scale  of  commerce,  societies,  law  of  exchange, 

insurancea.     Prosecution  for  debts  and  bankruptcy. 
Drawing. — Two  hours.     Rapid  sketch  of  objects  selected  from  commerce  and  industry.     Composition  and  arrangement  of 

shop  windows  and  fronts  of  warehouses.     Harmony  of  the  forms  and  colours.     Composition  and  decorative  title  of 

invoices  and  commercial  letters,  etc. 
■Caligraphy. — One  hour.     Recapitulation  of  English'writing.    Study  of  round  and  Gothic  handwritings.   Heads  of  accounts. 
Stenography. — Two  hours.     Commercial  stenography  and  practice  on  the  type-writer. 
■Gutling-out  and  Confection  of  Garments. — Three  hours.     Pattern,  cutting-out  and  confection  of  a  costume,  both  skirt  and 

bodice,  collar,  jacket  or  ligaro. 
Mending. — One  hour.     Renovating  and  transforming  garments.     Mending  clean  linen. 
Embroidery. — Two  hours.     English  embroidery,  Richelieu  imitation.     Bulgarian  embroidery,  application  to  tulle.     Grand 

floral  monogram  may  be  applied  in  fancy  work.     A  work  to  be  selected  by  the  pupils. 
■Gymnastics.  — Two  hours. 
Hygiene. — One  hour.     Clothing.     Care  of  the   body.     Exercise  and  rest.     Air  and  the  various  climates.     Water.     The 

soil.     Habitation.     Hygiene  of  towns  and  countries.     Microbes  and  disinfection.    Alimentation.    Hygiene  according 

to  age.     Hygiene  according  to  profession. 
First- Aid  Gour.se. — First-aid  in  cases  of  accident,  of  unexpected  diseases,  etc.     Bandages.     Dressing  of  wounds.     Care  to 

be  given  to  diseases  in  general.     Care  to  be  given  to  children. 

The  Appenticeshi)!  Section. 

French. — Two  hours.     Recapitulation  of  the  principal  rules  by  means  of  reading  or  dictation.     Social  letters,  commercial 

letters. 
•German. — Two  hours.     Instruction  in  German  on  essentially  practical  .subjects.     The  costume  of  woman.     The  kitchen  ; 

the  market ;  the  mercery  warehouse  and  grocery  shop ;  the  young  girl  in  the  paternal  home  and  in  the  workshop. 
Accountancy. — Two  hours.     Establishment  of   a  mercantile   establishment,   waste-book,   day-book,   ledger,    debit   book, 

cash-book.     Formation  of  the  social  capital.     Purchases,  sales,  inventory.     Net  cost.     Correspondence. 
Hygiene. — One  hour.     Garment.     Bodily  attention.    Exercise  and  rest.    The  air  and  climates.     Water.    Soil.     Habitation. 

Hygiene  of  towns  and  countries.     Microbes  and  disinfection.     Alimentation.     Hygiene  according  to  age.     Hygiene 

according  to  profession. 
First- Aid  Course. — First-aid  in  cases  of  accident,  of  unexpected  diseases,  etc.     Bandages,  dressing  of  wounds,  etc.     Care  to 
be  given  to  diseases  in  general.     Care  to  be  given  to  children. 

Laio  ' 
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id,,.. —One  hour.  Elementary  ideas  on  the  principal  points  of  civil  law.  Persons,  nationality,  gtat-civil,  domicile, 
absence,  minority,  tutelage,  emancipation,  adoption.  Marriage,  marital  authority,  paternal  sway,  regime  of 
property,  divorce.  Distinction  of  goods,  property  and  its  alienation.  More  detailed  ideas  on  the  law  of  obligations  ; 
obligations  and  their  proof.  Principal  contracts.  Surrender,  pledge  and  mortgage,  sale,  hiring,  loan,  cheque, 
representation,  commission,  transport,  trust,  security.  Commerce,  register  of  commerce,  societies,  law  of  exchange, 
insurances.     Prosecution  for  debts  and  bankruptcy. 

Drawuitj.— Four  hours.  Patterns  :  Side  sketches  ;  re-arrangement  of  these  sketches  to  scale  and  in  breadth  of  execution, 
modifications  according  to  measurements.  Trimming  of  the  garment.  Laces,  braids,  ribbons,  bands,  cords,  plaits, 
facings,  cuffs,  etc.,  levers,  etc.  Designs  of  costumes  (historical  and  modern).  Composition  of  ornaments  and 
costumes.     Colours. 

Profe-isional  Coursrx. 
C'K</,r(f/-o»/.— Five  hours.     Method  of  taking  the  measurements.    Tracing  and  cutting  the  patterns.     Fixing.    Experiments. 

Corrections  according  to  the  conformations.     Production  of  varied  models. 
Cuttiiuf-out  ami  CovficttDn. — Twenty  three  hours. 
Jifuovation  and.  Ti-ininformalidii, — 'J^\u  hours. 
Millhirry.—T\iXi:e  liouis.     Designing  confection  of  millinery.     Ribbon  trimmings  for  roimd  hats.    Hoods.    Babies'  bonnets 

and  frillings.     Eenovation  of  the  trimmings  for  children's  hats.     Hoods  and  trimmed  hats  ;  veils.     P>ound  hats  in 

straw,  muslin,  cambric,  and  various  material-. 
i'j«/,)0(VA:-7-,/.— Three   hours.     English    cmlnoideiA',    Richelieu,    floral   festoons  ;    application  on    tulle ;    floral  monogram. 

Embroidery  on  woollen  material.     Ornate  festoons,  wool  or  silk,  "moliJ\  av  jja^w  '  ;  stitches  of  every  description. 

Application  of  embroideries  to  garments. 
Gywiiaslirs. — Two  hours. 

In  other  cantons  the  instruction  in  similar  schools  is  substantially  identical. 

7.  Lower  Technical  Scliooh  of  Berne,  Sivi  /  z  er  I  and.  — A  movf;,  good  examples  of  lower  technical 
instruction  seen  by  the  Comnii.s.sjoners  may  be  mentioned  the  Trade  Schools  of  Berne,  for  mechanics, 
joiners,  locksmiths,  tinsmiths,  etc.  {Faclischulefiir  Mechaniker,  Schreiner  Scklosser  and  Spengler.)  An 
account  ^^'M  therefore  be  given  in  s-ome  detail,  both  of  the  scheme  of  administration  and  the  courses. i 

S.  General  Scheme  of  ihe  Ajqirentice  School  of  Berne. — The  general  scheme  of  the  trade-apjjrentice- 
ship  schools  of  Berne  is  as  described  hereunder. 

The  instruction  is  given  in  what  is  known  as  the  '^ Lehru-erTisliMen  dtr  Staclt  Bern.'"  The  object, 
aims,  and  organisation  of  the  workshops  of  this  trade  or  apprenticeship  school  of  Berne  may  be 
described  as  follov^s  : — 

The  workshops  are  Communal  Institutions  under  the  superintendence  of  the  Communal  Council 
and  are  subject  to  the  "direction  "  appointed  by  the  Council. 

Special  means  for  the  purpose  of  carrying  on  their  work  are  afforded  by  the  contributions  of  the 
Commune,  the  Canton,  the  Federation,  and  the  proceeds  of  the  articles  manufactured  in  the  school. 

The  aims  of  the  institution  are  the  following  : — 

(1)  To  make  it  possible  for  youths  to  acquire  a  thorough  knowledge  of  a  trade. 

(2)  To  give  young  craftsmen,  who,  having  termiiaated  their  apprenticeship,  desire  to  develope  and 
consolidate  their  knowledge,  opportunity  for  obtaining  a  thorough  all-round,  practical,  and  a 
theoretical  education  as  to  their  craft. 

(3)  To  counteract  the  prevailing  tendency  to  employ  foreign  labour,  by  placing  Swiss  labour  on  a 
higher  plane  of  mechanical  skill. 

(4)  To  raise   the  character  of  artisans'   work  in   general,   by   theoretical,  industrial,  and  thorough 

businesslike  education,  and  by  a  continuous  investigation  of  new  technical  methods. 

The  result  of  this,  it  is  held,  will  be  an  increase  of  public  esteem  for  the  whole  body  of  tradesmen. 
For  the  accomplishment  of  these  aims  the  following  divisions  in  the  Institution  have  been 
established,  viz. : — 

(fl)   Division  for  Mechanics.  (c)   Division  for  Locksmiths. 

[b)  „  Joiners.  (,/)  „  Tinsmiths. 

The  instruction  aims,  consequently,  at  im[iarting  both  practical  and  theoretical  knowledge,  since 
both  are  necessary  in  a  thorough  preparation  for  advanced  craftsmanship. 
The  general  regulations  of  the  Institution  are  as  follows  : — 

(1)  Duration  of  Apprenticeship. — The  apprenticeship  is  three  years  for  pupils  of  all  divisions. 
For  such  young  craftsmen,  however,  who,  having  already  completed  their  apprenticeship,  aim  at 
a  more  advanced  theoretical  and  practical  development  of  their  craft,  the  duration  of  the  courses 
of  instruction  is  regulated  according  to  the  requirements  of  each,  and  gauged  according  to  their 
preliminary  knowledge,  but  in  do  case  can  it  be  less  than  one  year. 

(2)  Beginning  and  Termination  of  the  School  Tear.—1h&  school  year  invariably  begins  and  ends 
about  the  middle  of  April.  There  are  periods  of  vacation  from  Christmas  to  the  New  Tear, 
and  for  two  weeks  in  summer. 

(3)  Oonditions  of  Admission.~For  admission  to  the  various  divisions,  the  following  are  the 
necessary  requirements  : — 

(fl)   The  candidate  must  be  over  15  years  of  age. 

(h)   In   the   entrance  examination,  proof  must  be  afforded  of  the  possession  of  a  good 

primary  school  education, 
(e)   Bodily  vigour. 

Applications  for  entrance  must  be  addressed  to  the  "  Direction,"  in  writing  or  orally  and  must  be 
accompanied  by  school  and  birth  certificates,  together  with  statements,  in  writing,  from  the  parents  or 
lawful  guardians.  '  ^ 

All  apjjlicauts  have  to  undergo  an  entrance  examination,  which  takes  place  usuailv  ni  March,  and 
IS  advertised.  "  -p  _ 
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For  the  entrance  examinatioa  the  following  are  the  requirements  :  — 
Gernv-m.  Languane. —XhWity  to  write  an  ea^y  essay,  fairly  free  from  errors 

^n«Amrf(.'. -The  four  operations  with  whole  numbers,  vulgar  and  decimal  fractions.     Calculation  of  percentage. 
Weome«r.(/.-- Lhs  simple  relationships  between  points,  linea,  rectilinear  figures  and  circles.     Calculation  of  the  areas  of  plane 

G^ometrkat  Dniunwi.  -Handling  of  drawing  materials,  execution  of  simple  geometrical  constructions. 
Hreeliand  Vrawmij.—Some  skill  in  outline-drawing  from  models. 

Before  the  applicant  is  fiiiall^r  admitted,  a  probation  of  four  weeks  is  re(|uired.  An  indenture  of 
apprenticeship  is  concluded  with  the  parents  or  lawful  guardiaus  of  the  candidate,  expressed  about  as 
follows:  — 

Indent  i(  re  of  Apprenticeship. 

Contracting  Pfli/V/ps —The  inhabitants  of  the  i\Iunicipalily  of  Berne,  by  their  Committee  of  the 
Lehrwerkstiitten  of  one  part,  and  of  the  other  part  :  — 


Residence  ... 
Apprentice  ... 
Date  of  birth. 
Residence  ...  . 


(  L)    Duration  of  Apprenticeship. — 

Beginning 

iermmation  including  probationary  period. 

(2)  Probntion. — The  duration  of  the  probation  is,  as  a  rule,  ^  weeks. 

During  this  time  each  contracting  party  has  the  right  to  dissolve  the  agreement  by  the  written 
consent  of  the  other  contracting  parties.  A_pprentices  who  are  inmates  of  the  "Konvikt"  shall  pay, 
during  the  period  of  probation,  2  francs  per  day  in  return  for  comfortable  board  and  residence. 

(3)  The  ohJigations  of  the  Municipality  are  as  follows  : — • 

(a)  In  the  drafting  of  the  programmes  to  aim  at  conducting  the  apprentice  to  a  high  plane  of  general 

mechanical  skill. 
(h)  To  render  the  instruction  accessible  to  all  by  making  \t  free.'^ 

(c)  To  effect  legal  insurance  against  accidents. 

(d)  To  remunerate  under  the  conditions  described  hereunder,  viz. : — 

From  each  apprentice  a  definite  amount  of  work  is  required  from  year  to  year,  corresponding 
to  his  apprenticeship.  When  this  normal  quantity  has  been  reached  by  him,  and  the 
work  is  executed  in  conformity  with  the  regulations,  and  if,  moreover,  his  conduct  is 
satisfactory,  he  is  entitled,  after  the  lapse  of  the  first  six  months  of  his  apprenticeship, 
to  remuneration. 

The  proportion  of  this  remuneration  is  regulated  according  to  tariff-rates,  and  depends 
on  the  average  marks  of  the  apprentices. 

The  remuneration  is  dispensed  at  the  end  of  every  month  in  the  following  manner  : — 50  to 
75  per  cent,  is  paid  in  cash,  the  balance,  on  the  other  hand,  is  kept  back  and  deposited 
in  a  Savings  Bank  to  the  credit  of  the  apprentice,  to  be  handed  over  to  him  at  the 
termination  of  his  apprenticeship  ;  or  in  order  to  equalise  the  claims  of  the  workshop, 
it  can  he  placed  to  their  account  as  a  guarantee  of  the  good  conduct  of  the  apprentices. 

(4)  Obligations  of  the  Apprentices,  their  Parents,  or  lawful  Guardians : — 

(»)  Implicit  obedience  as  regards  all  superiors  in  office,  and  strict  adherence  to  the  regulations 

pertaining  to  the  workshops,  and  other  regulations. 
(6)   G-ood  behaviour — both  in  and  outside  the  workshop.     Punctuality,  diligence  and  attention  in 

relation  to  all  duties.     Neatness.     The  advancement  to  the   utmost  of  the   interests  of  the 

workshops, 
(c)  The  expenses  of  nursing,  in  cases  of  temporary  sickness,  are  defrayed  by  the  Institution,  but  in 

other  cases,  by  the  apprentices  themselves,  according  to  the  circumstances  of  parents  or  lawful 

guardians, 
(i^)   In  so  far  as  no  ailditional  agreements  are  entered  into,  as  in   paragraphs   (5)   and  (10)  herein- 
after, the  cost  of  maintenance,  clothing,  and  washing  is  likewise  charged  against  the  apprentices, 

making  allowance  for  the  circumstances  of  parents  or  guardians. 

(e)  Should  at  any  time  trouble  occur  to  an  apprentice,  or  prejudicial  influences  be  brought  to 
bear  upon  him  as  the  result  of  his  association  with  a  Union  ("  Verein"),  the  Committee  may  grant 
the  apprentice  the  privilege  of  dissolving  his  connection  with  the  Union  in  question.  Students 
who  are  inmates  of  the  "Konvikt"  require  the  sanction  of  the  Principal  thereof  before  joining 
a  Union. 

(/)  Parents  or  guardians  are  required  to  enforce  the  fulfilment  by  the  apprentices  of  the  demands 
on  them. 

(5)  •'  Konvikt." — The  "  Konvikt  "  embraces  :  board,  lodging,  sick-nursing  and  general  supervision. 
Washing  is  not  generally  included. 

With  his  entrance  into  the  "  Konvikt  "  the  apprentice  pledges  himself  to  conform  to  the  house- 
hold regulations  in  all  sections.     The  expenses  for  the  "  Konvikt"  amount  monthly  to  Fr which 

amount  must  be  paid  quarterly. 

Continuation  of  residence  in  the  "Konvikt"  is  concomitant  as  a  rule  with  the  duration  of 
apprenticeship.  The  Workshops'  Committee,  as  well  as  the  lawful  representatives  of  the  apprentices,  are 
entitled,  however,  to  require  the  dismissal  of  the  same  from  the  "  Konvikt "  before  the  expiration  of  the 
term  of  apprenticeship  agreed  upon.  But  the  granting  of  these  requests  may  only  ensue  on  the 
declaration  of  the  reasons,  and  a  month's  notice. 

(6) 

'  Attention  is  specially  called  to  this. 
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(6)  Dissolution  of  the  Compact.— The  indentures  of  an  apprentice  may,  on  the  part  of  the  Work- 
shops' Committee,  be  dissolved  at  any  time  in  the  following  instances  : — 

(1)  Such  ill-health  of  the  apprentices  as  must  interfere  with  the   efficient  performance  of  their 
duties,  or  sicknesses  of  a  contagious  nature. 

(2)  In   flagrant   cases    of  transgressions    against   the   written   agreement  and  regulations  of  the- 
Institution. 

(3)  In  cases  of  oft-repeated  slight  offences  against  the  written  stipulations  and  regulations  of  the- 
Institution. 

In  cases  of  this  nature  the  following  is  the  procedure  : — Should  an  apprentice  commit 
a  breach  of  discipline  and  order,  he  is  summoned  to  appear  before  the  "Direction,"  which 
reproaches  him  for  the  wrong  he  has  done,  and  reminds  him  of  the  respect  due  to  his- 
principals,  and  that  he  must  strictly  observe  the  rules  of  discipline.  The  parents  or  guardians 
are  made  acquainted  with  the  fact  of  the  censure  by  letter.  It  is  also  entered  into  a  counter- 
register  against  the  apprentice  to  whom  the  warning  has  been  administered,  and  is  signed  by 
him.  Should  a  third  --arning  of  this  nature  prove  of  no  avail,  the  Workshops'  Committee 
requests  his  dismissal. 

(7)  Indemnification.— The  obligation  is  laid  upon  the  pupil,  his  parents,  or  lawful  guardians,  to 
indemnify  in  the  following  circumstances  : — 

(i)  If  the  apprentice,  through  neglect  of  the  prescribed  regulations,  through  wanton  or  careless 

destruction  of  the  furniture  or  materials,  damages  the  Institution, 
(ii)  If  he  has  to  be  expelled  from  the  Institution  for  the  reasons  stated  in  Section  (6).  ^ 
(iii)    If  he  should  leave  the  Institution  before  the  consummation  of  his  term  of  apprenticeship. 

In  the  case  of  (i)  the  amount  of  the  indemnification  may  be  reckoned  in  proportion  to- 
the  damages  committed.  In  the  cases  of  (ii)  and  (iii)  the  following  are  the  amounts  demanded 
by  way  of  indemnification  : — Fr.  100,  if  the  dissolution  of  the  conditions  take  place  during  the 
first  year  of  apprenticeship;  it,  during  the  second  year,  fr.  200;  and  fr.  300  if  the  conditions  are 
dissolved  during  the  third  year  (say  £-i,  £8,  £12  respectively). 

(8)  Certificates. — After  the  expiration  of  the  required  term  of  apprenticeship,  certificates  are 
delivered  to  the  apprentices. 

(9)  Settlement  of  Disputes. — Disputes  arising  between  the  Institution  and  the  parents  or  lawful 
guardians  of  the  apprentices  are  legally  settled  by  a  Court  of  Arbitration,  consisting  of  three  men. 
Each  party  selects  an  arbiter.  If  the  parties  cannot  come  to  an  amicable  settlement,  the  President  of 
the  Court  of  Justice  of  Berne  is  appealed  to,  and  finally  decides. 

(10)  Special  Agreements. — Attendance  at  the  Evening  Courses  of  the  Trade  and  Industrial  Schools 
is  obligatory  on  apprentices.  The  courses  to  be  decided  upon  are  stipulated  by  the  "  Direction  "  of  the 
Workshops. 

kicliool  Fees. —  The  instruction  is  free;  the  necessary  drawing  materials  (case  of  mathematical 
instruments,  drawing-ruler,  protractor,  squares  and  scales)  are  provided  by  the  pupils  themselves. 

Eor  the  results  of  his  labour,  remuneration  is  paid  the  apprentice  of  the  second  half  of  the  first 
year  of  apprenticeship,  according  to  Section  (3-(i!)  of  the  indentures,  the  allotment  and  amount  of  which, 
dependent  on  their  average  monthly  marks,  are  regulated  according  to  the  tariff-rates.  Eor  really  good 
execution,  the  following  are  the  rates  of  payment: — 

(i)   In  the  second  half  of  the  first  year,  2.5  centimes  per  day. 
(ii)   In  the  second  year,  50  centimes  per  day. 
(iii)  In  the  third  year,  75  centimes  per  day. 

''  Konviht." — For  the  purpose  of  affording  a  liome  to  orphans,  or  pupils  not  residing  with  their 
parents,  or  who  have  come  from  abroad,  a  "Konvikt"  is  a?si  ciated  with  the  Institution.  The  food, 
without  being  luxurious,  is  good,  appetising,  and  abundant.     The  following  is  the  usual  menu: — 

(fl)   Morning :  Coffee,  milk,  bread  and  cheese  or  butter. 

(b)  Midday  :   Soup,  meat,  vegetables,  and  bread. 

(c)  Evening  :   Soup,  meat  and  bread,  or  coffeee,  milk,  eggs,  or  farinaceous  food  and  bread. 

Besides  this,  each  apprentice  takes  bread,  morning  and  midday,  to  the  workshop. 
The  expenses  of  the  "  Konvikt  "  amount  to  50  fr.  (£2)  monthly. 

9.  Administrative  Authorities,  Apprenticeship  School  of  Berne. — The  "  Lehrwerkstiitten  "  of  Berne 
are  governed  by  the  following  authorities,  viz.  : — 

(a)  Direction  of  Internal  Affairs  of  the  Canton. 

(b)  Municipal  "School-Direction"  (Stiidtische  Schuldirektion). 

(c)  A   Supervising  Committee,   consisting  of  a  President,  a  Vice-President,  Secretary,  and  about 
eleven  Members. 

(d)  The  Director  and  other  officers. 

The  school  is  immediately  under  the  control  of  the  last  named,  who  directs  its  affairs  as  a  whole. 
The  detailed  statt  is  as  follows : — 

Mechanical  Divisio/^— Technical  Superintendent  ("  Technischer  Vorsteher  ")  and  one  Instructor. 
Jomeri/  Division.— Techmcal  Superintendent,  Overseer  of  Materials,  three  General  Instructors,  one 

Turner. 
LocksmithiTicj  Division.— Tec\m\e&\  Superintendent,  three  Instructors 
Tinsnulhincj  Division.— Technical  Superintendent,  two  Instructors. 

Besides  the  above  there  are,  one  book-keeper,  one  saleswoman,  one  attendant,  one  superintendent 
of  the     Konvikt.  '  ^ 
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10.  Detailed  Programmes  of  the  Berne  Apprenticeship  ScJwol.—The  following  details  will  enable 
the  reader  to  understand  the  relation  between  the  theoretical  and  practical  portions  of  the  instruction  :  — 

A.— MECHANICAL  DIVISION. 

1st  Yeae. 

Theoretical  Instruction. 

^r^VAmertc— Eecapitulation  of  the  four  fundamental  operations  with  whole,  ordinary,  and  indeterminate 

numbers,  with  vulgar  and  decimal  fractions,  etc.;  weights,  measures,  and  currencies  ;  calculation 

of  percentages  and  interest,  etc, 
Commercial  Course— The  forms  of  address  in  letters,  mails  and  despatches,  money  orders,  customs  duty 

the  despatch  of  goods  by  rail,  preparation  of  bills  of  lading,  receipts,  accounts,  promissory  notes, 

withdrawals,  practice  in  round-hand  writing.i 
Flanimetri/.— Lines,  angles,  triangles,  quadrilaterals  and  polypous,  circles,  computation  of  perimeters  and 

areas  of  plane  figures,  solution  of  practical  problems, 
^Z^'eJra.— Equations  of   the  1st  degree  with  one  unknown,  extracting  the  square  and  cube  root  with 

ordinary  numbers,  equations  of  the  2nd  degree  with  one  unknown,  equations  of  the  1st  degree 

with  several  unknowns. 
Projection  Dr«ioj??y.— Construction  of  the  oval,    the   ellipse,   hyperbola,   parabola,    cycloid,   epicycloid, 

hypocycloid,  evolute  of  the  circle,  elements  of  the  theory  of  projection,  projection  of  points,  lines,, 

areas  and  solids,  spiral  lines  and  ruled  surfaces,  section  lines  and  interpenetration  of  solids. 
Freehand  Drawing.— Sketchiug  of  screws,  bolts,  bearings,  parts  of  machines,  etc.,  from  models  to  scale. 

Workshop  Instruction. 

Exercises  in  filing,  turning,  planing,  smithing  and  tempering,  making  the  details  of  implements  and 
machine  tools. 

2nd  Teae. 
Theoretical  Instruction. 

Technology. — Iron — the  foreign  ingredients  of  iron  and  their  effect  on  its  qualities,  description  of  pig-iron, 
management  and  production  of  the  smelting  furnace,  the  iron  foundry,  description  of  malleable 
castings,  manufacture  of  iron  and  steel,  openhearth  furnace,  puddling,  the  Bessemer  and  Siemens- 
Martin  processes,  etc.,  sheet  iron.  Other  metals — copper,  lead,  tin,  zinc,  aluminium.  Alloys — 
brass,  bronze,  aluminium  alloys. 

Mechanics. — The  most  important  kinds  of  motion,  the  fundamental  principles  of  inertia,  and  of  action 
and  re-action,  conception  of  force,  the  fundamental  principles  of  acceleration,  mass,  work  of 
moving  bodies,  the  fundamental  law  as  to  the  indifference  of  motion,  composition  and  decomposi- 
tion of  forces,  forces  in  a  plane  acting  at  various  points,  statical  moment,  force-couples. 

Drawing. — Preparation  of  workshop  drawings  of  details  and  complete  drawings  for  gear,  parallel  screw,, 
planing  machines,  turning-lathes  and  machine  tools. 

TTorkshop  Instruction. 
Manufacture  of  a  complete  machine  and  apparatus,  passing  through  every  stage  of  the  work,  manufacture 
of  small  tools,  shearing  machine,  drilling  machine,  switch-board  for  currents  of  high  potential,, 
planing  machines,  turning-lathes,  installation  of  a  workshop. 

B.— JOINERY    DIVISION. 

1st  Teae. 

Theoretical  Instruction. 

The  courses  in  arithmetic,  commerce  and  planimetry,  are  identical  with  those  of  the  Mechanical 
Division. 
Professional  Drawing. — Scarfing,  dovetailing,  and  joints  generally,  and  such  other  drawing  of  technical 

work  which   an   apprentice   has  made  in  regular  succession  at  the  joiner's  bench,  exercises  in 

projection-drawing  from  models  and  designs  in  conformity  with  indications  written  up  on  the 

blackboard. 
Freehand  Drawing. — Drawing  from  objects  and  models,  drawing  of  outlines,  in  water-colours,  sketching 

in  simple  colour-tones. 

Workshop  Instruction. 

Manual  exercises  in  planing,  sawing,  joining  (mortise  and  tenons),  cutting  away,  chiselling,  etc.,  the 
construction  of  small  models  of  various  types  of  joint,  making  complete  simple  furniture  in  soft 
wood  of  natural  colours,  or  stained  and  varnished,  etc. 

2nd  Teae. 
Theoretical  Instruction. 

Arithmetic. — Explanation  of  the  principles  to  be  followed  in  the  calculation  of  industrial  production, 
estimates  of  furniture  and  works  of  construction  from  workshop  designs  and  plans. 

Stereometry. — Solids,  and  the  computation  of  their  areas  and  volumes. 

Professional  Drawing. — Exercises  in  sketching  of  furniture  from  a  geometrical  and  perspective  point  of 
view,  architectural  drawing. 

Freehand  Drawing. — Drawing  of  ornaments  and  theory  of  shading. 

Workshop  Instruction. 

Beginning  of  the  massive  work  in  hardwoods,  chieily  of  oak  chairs  and  chests,  passing  on  then  to  their 
complete  construction. 

'The  angular  writing  of  .Ctermans  in  German  characters  is  replaeed  by_rG,imd-hfi,nd,in  ordinary  characters. 

3— P 
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3rd  Teae. 
Tlieorfiical   Tnslruction. 
Book-heepinfi, — Instruction  concerning  the  object  and  arrangement  of  and  the  keeping  of  special  books 
for  the  purposes  of  trade.     The  carrying  on  of  a  business  by  settlement  of  accounts,  the  yearly 
balance,  etc.     Brief  explanation  of  bills-of-exchange,  bankruptcy  and  prosecution,  composition  of 
business  letters. 
Professional  Drawing. — Theory  of  architectural  forms  with  application.     Designing  of  a  single  piece  of 

furniture,  and  also  the  whole  of  the  furniture  for  a  room,  in  modern  and  also  in  antique  style. 
Freehand  Drawing. — Grroup  of  coloured  intarsia  and  plastic  ornaments  with  application  from  plants. 

Worhshop  InsfrucHon. 
Working  in  walnut  wood,  lightly  and  completely  polished. 

C.^LOCKSMITH'S  DIVISION. 

1st  Teae. 

Theorelical  Instruction. 

The   Arithmetic,  Gommereial  matters,  and   Planim'tri/  are  identical  with  those  of  the  preceding 
ilivisions. 

Drawing  — In  the  preparatory  course,  drawing  in  projection  of  simple  objects,  as  rivets,  screws,  etc. 
Ornamental  drawing  from  simple  models,  the  cour.--'e  being  much  the  same  as  that  previously 
indicated. 

Working  Instruction. 

Eudimentarv  exercises  in  filiuE;,  chiselling,  of  simple  metal-work,  as  ventilators,  fire  escape  doors, 
knobs,  etc.     Por  the  fire-place  :  Forging  of  fenders,  chiselling,  drilling,  etc. 

2N-D  Yeae. 
Theoretical  Instruction. 

Arithmetic. — Explanation  of  the  principles  to  be  followed  in  the  calculations  of  industrial  production. 

Estimation  of  locksmith's  work  from  workshop  drawings  and  sketches. 
Technology. — Extraction  and  preparation  of  iron,  steel,  tin,  zinc,  copper  and  lead.     Alloys. 
Stereometry. — Solids,  and  the  calculation  of  their  surfaces  and  volumes. 
Drawing. — -Volutes,  etc.,  various  locks,  simple  constructions  such  as  windows,  doors,  etc.,  from  sketches, 

drawing  from  plaster  models,  use  of  charcoal,  crayons,  colour,  simple  ornamentation. 

Workshop  Instruction. 

Work  in  the   construction   of  fasteniiig.-i,   and    simple   spiral    ornaments.     Chiselling,    filing  and 
hammering  out  leaves,  flowers,  etc.     Construction  of  bar-locks. 

.Snn  Tejle. 
Theoretical  Instruction. 
The  Book-keeping  is  identical  with  that  of  the  3rd  year  of  the  preceding  division 
Z>raM;HJ^.— Construction  drawing.     Exercises  in  sketching  of   works  of  large  extent,  such  as  glass  roofs, 
pavilions,   green-houses  and   the  making   of   accurate  designs  of    details.     Ornamental  drawing. 
Details    of   the   more    extensive    locksmithing  work    from   photographs  in   charcoal  and  colours. 
Instruction  in  the  designing  of  simple  details  of  doors,  etc. 

Jl'orkshop  Instruction. 

Forging  of  simple  objects  of  industrial  art.     Carrying  out  of  the  decorative  details  of   doors, 
fanlight,  balustrades,  etc. 

U.— TINS.MITHIX(4  DR-ISIOX. 
Isr  Yeae. 
Theoretical  Instruction. 
Arithmetic— Reca.pitu]a.tion  of  the  four  kinds  of  fundamental  operations  with  whole,  concrete  and  literal 
numbers.     Arithmetic  with  vulgar  and  decimal  fractions.     Calculation  of  percentages  and  interest. 
Commercial  Knotoledge  and  Planimetry  are  the  same  as  in  the  other  divisions  ° 

Projection  Dr«M.i«(7.— Constructions  in  plane  surfaces.     Projections  of  cubes,  pyramids,  cylinders  and 

cones.     Drawing  of  architectural  members  and  mouldings. 
Freehand  Drawing.— Tln&^mg  of  simple  flat  ornaments  from  "objects.     Neat  and  accurate  drawings  in 
outline  from  objects.     Contours,  etc.,  with  water  colours,  sketching  in  simple  colour-tones. 

Workshop  Instruction. 
Making  of  simple  household  objects,  paying  special  consideration  to  manual  labour.     Exercises  in 
.3utting  out,  arrangement  of  the  wires,  rounding  off,  soldering,  de.signing  and  drawing,  bending,  curving, 
smoothing,  and  embossing.  ^  " 

2nd  Yeae. 

Theoretical  Instruction. 

^«VAm«^ic.-Explanation  of  the  principles  to  be  followed  in  the  calculation  of  industrial  productions. 

Estimates  for  tmsmiths  work  from  sketches  and  plans  of  construction 
2ec^«oZo^y.-Extraction  and  manufacture  of  iron,  steel,  tin,  zinc,  copper  and  lead.     Alloys 
Stereometry.— holm,  and  the  computation  of  their  areas  and  volumes  ' 

Projection  and  P^ofesdonal  Dmwing.-^^^^^^^^^      and  development  of  solids.     Plane  sections  of  pyramid 

and  cone      Oval  and  oblique  cones.     Transitions  with  applications  to  practical  work.     Cornices, 

letters  with  shading  construction.     Execution  in  paper  and  in  zinc  ^^oru^i-e  . 

Freehand  I^raiom^.-Eepresentation  of  neat  drawings  in  outline  of  finials,  weather-cocks    etc     from 

models.     Drawing  from  zmc  models  with  extensive  application  of  colour.rones  '  Workup 
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WorksJiop  Instruction. 
"Work  on  a  larger  scale  from  tin-plate,  zinc,  and  copper,   combined  with  the  employment  of  machines. 
Instruction  m  hard  soldering.     Installation  of  gas  and  water-pipes.     Exercises  in  the  fixing  of 
connections  and  in  the  curving  of  iron  and  lead  pipes.     Manipulation  of  various  plans  for  gas  and 
water-pipes.     Bath  fittings.     Practical  performance  of  such  workw  of  construction. 

3ed  Teak. 

Theoretical  Instruction. 

The  BooTc-heeping  is  identical  with  that  of  the  other  divisious. 
Architectural  Z)TOwi«9_.— Explanation  of  the  construction  of  guttering,  down-pipes,  etc.     Treatment  with 

various  types  of  roof.     Designing  oE  the  principal  constructions  in  parallel  perspective. 

Opportunity  win  be  given  the  pupils  to  attend  the  evening  courses  for  modelling  in  the  "Art 
Industrial"  School  (^Kunstgewerheschule). 

Worhshop  Instriiction. 
The  making  of  bath-tubs  of  the  most  various  construction  for  plunge,  hip,  foot,  and  standing  baths,  of 

gas-heaters,  copper  models,   ornamental  zinc  work,  and  practice  in  trap-work.     Styles,  casts,  and 

moulds  of  cornices  for  windows,  of  decorations  and  copings.     Works  of  construction,  including 

roofs,  sewers  and  private  cabinets,  stove-pipes,  gas  aud  bath  fittings,  together  with  the  relative 

repairs  thereof. 

The  above  gives  a  fairly  complete  account  of  the  general  work  of  these  schools.  The  fitting-up 
of  the  school,  the  equipment,  and  the  work  turned  out  were  very  artistic. 

A  feature  worthy  of  remark  is  the  number  of  gifts  received  by  the  institution.  During  the  year 
1901  the  following  were  acknowledged  ; — 

From  the  Swiss  Department  of  Industry  :  Drawing-books  and  books  of  professional  instruction. 
Prom  the  Direction  of  Internal  Affairs  of  the  Canton  of  Berne  :  Two  copies  of  the  "  Special  Eeport 

of  the  Paris  International  Exhibition  of  1900." 
Prom  private  donors  :  Free  copies  of  the  "  Gewerbe,"  and  28  volumes  of  professional  literature. 

11.  "  TecJinil-um"  at  Winterthur  in  the  Canton  of  Zurich. — -The  Technikum  at  Winterthur  is  a 
<:antonal  industrial  teaching  institution  which  aims  at  providing  for  an  intermediate  grade  of  technical 
education — viz.,  by  means  of  theoretical  and  practical  instruction.  The  grade  of  the  work  is  higher  than 
that  for  ordinary  artisans,  but  is,  of  course,  not  equal  to  that  of  the  University.  It  has  the  following 
■divisions,  viz.  : — 

(1)  School  for  Builders  ;  (2)  for  jMechanical  Engineers  ;  (8)  for  "Workers  in  Mechanics  of  Precision  ; 
(4)  for  Workers  in  Electrotechnics  ;  (5)  tor  Chemists  :  (6)  for  Workers  in  Art-industries 
{Kunstgewerhe)  ;  (7)  Surveyors;  (8)  Commercial  School;  (9)  a  School  for  those  who  enter 
the  railway  service. 

Pupils  must  be  over  15  years  of  age,  and  must  have  passed  through  what  is  known  in  Switzerland 
as  a  secondary  school  ;  a  district  school  (Bezirksschule),  a  "  Bealschule"  or  the  corresponding  classes  of 
a  higher  middle  school. 

The  schools  for  mechanical  engineers,  chemists,  surveyors,  and  those  who  work  in  electrotechnics, 
consist  of  six  half-year  courses  ;  the  school  for  builders  and  art-industries  of  five  half-year  courses ;  those 
for  mechanics  of  precision  aud  for  the  railway  service,  of  four  half-year  courses. 

Not  more  than  thirty  scholars  are  allowed  in  a  single  class  ;  and  when  this  number  is  exceeded, 
parallel  classes  are  formed.  The  summer  course  begins  in  April  and  the  winter  in  October,  there  being 
vacations  of  two  weeks  in  the  former  and  seven  weeks  in  the  latter ;  the  Christmas  holidays  lasting 
also  two  weeks.  In  the  last  week  of  the  semesters  there  is  a  public  recapitulation  and  examination  to 
determine  the  progress  in  the  various  branches  of  work.  The  programme  of  the  Technikum  is  fixed  by 
the  Educational  Council  and  the  Supervising  Committee. 

12.  Equipment  of  the  Winterthur  "  TechniJcum." — The  material  equipment  of  the  "Technikum"  at 
the  time  of  the  visit  of  the  Commissioners  was  excellent,  and  was  being  rapidly  added  to.  It  consists  of 
the  following  collections,  viz. : — 

(1)  Collection  of  physical  apparatus  ;   (2)    of  building  materials  ;  (3)    of  architectural  models  and 

models  of  importance  to  the  builder  ;  (4)  Models  of  parts  of  machines  and  of  mechanical  devices 

for  engineers  ;  (5)  A  general  technological  collection  ;  (6)  Collection  for  instruction  in  spinning 

and  weaving ;  (7)  Apparatus  and  instruments  for  mechanics  of  precision  ;  (8)  Electro-technical 

apparatus  and  instruments  ;  (9)  Samples  of  the  products  of  chemical  industries  ;  (10)  Mechanical 

apparatus  and  preparations  ;  (11)  Mineralogical  and  geological  collections  ;  (12)   Collection  of 

plaster  casts;   1,13)  Collection  for  freehand  and  professional  drawing  in  the  Kunstgewerleschule  ; 

(14)   Collection  of  the  apparatus  and  instruments  of  the  surveying  school :   (15)   Geographical 

and  ethnographical  collection  ;  (16)  Collection  of  teaching-material  for  the  commercial  school ; 

(17)  Collection  of  teaching  material  for  those  who  wish  to  enter  the  railway  service. 

Every  teacher  is  required  to  keep  the  apparatus  and  instruments  in  his  own  cabinet  in  good  order, 

and  to  keep  a  complete  inventory  of  the  same ;  and,  where  one  collection  is  used  by  several  teachers,  the 

Supervising  Committee  assign  the  responsibility. 

There  is  a  fine  library  in  connection  with  the  school. 

13.  General  Organisation  of  the  Winterthur  "  Technikum." — The  Director  of  the  Institution  is  its 
supreme  head,  and  is  appointed  on  the  recommendation  of  the  Supervising  Committee  {Aufsic/itskom- 
wmww)  and  the  Educational  Council  (Urziehungsrat),  from  the  teaching  body ;  he  must  have  served 
thereon  three  years.  He  must  not  teach  on  the  maximum  more  than  12  hours  a  week,  and  is  charged 
with  the  oversight  of  the  whole  Institution  and  with  the  maintenance  of  its  efficiency.  He  attends  to 
the  following  matters  : — 

(a)  Complete  list  of  the  regular  and  occasional  pupils,  their  residence,  semester-marks,  etc. 

(J)  Preparation  of  the  semestral  and  leading  certificates. 

(c)  The  general  expenses,  and  in  general,  the  detailed  budget  of  the  Institution. 

(d)  Inventory  of  the  furniture  of  the  school. 

(e)  Cases  of  sickness  and  accident. 

(/)  The  semestral  public  reports  concerning  the  Institution. 

(g)  The  general  affairs  of  the  library.  The 
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The  Supervising  Committee. — The  " AvfdeJitskommission"  of  the  Technikum  consists  of  the 
Director  of  Education  as  President,  and  ten  Councillors  of  the  Government  {Begierungsrate)  are  elected 
on  the  recommendation  of  the  Educational  "  Direction,"  four  being  residents  of  the  town  of  Winterthur. 
Their  function  is  to  maintain  a  general  oversight  of  the  affairs  of  the  Institution. 

Convention  of  Teachers  {"Lehrerkonvent").— The  teachers  of  the  Institution,  as  a  whole, 
constitute  a  "Convention,"  the  President  of  which  Convention  is  the  Director  of  the  Institution.  The 
function  of  the  Convention  is  similar  to  that  of  a  Faculty  in  a  University.  It  discusses  the  necessary 
co-ordination  of  the  instruction  in  the  classes,  the  methodical  treatment  of  the  material  of  instruction  as 
a  whole,  and  deals  with  the  question  of  its  general  plan,  the  constitution  of  parallel  classes,  etc. 

By  the  vote  of  the  sittings  of  the  Convention,  the  assistant  teachers  may  be  asked  to  be  present  so 
as  to  give  the  benefit  of  their  advice. 

The  TeacMng-Staf. — The  members  of  the  teaching  staff  are  generally  appointed  technically  for  a 
period  of  six  years,  but  really  permanently.  A  teacher  may  be  appointed  to  deal  with  a  group  of  cognate 
subjects,  but  not  for  the  whole  teaching  in  any  one  department  of  the  school — that  isto  say,  no  teacher 
may  take  the  whole  of  electro-technics,  the  whole  of  chemistry,  or  the  whole  teaching  in  the  commercial 
school. 

Each  teacher  is  required  to  contribute  to  the  Cantonal  Insurance  scheme  for  the  benefit  of  the  widows 
and  orphans  of  the  clergy  and  teachers,  and  after  thirty  years'  school  service  every  teacher  can  enter  on 
the  enjoyment  of  a  pension  for  the  remainder  of  his  days. 

Students. — These  are  of  two  kinds,  regular  {Schiller)  and  irregular  (Hospitanten).  Regular  pupils 
must  attend  all  the  subjects  in  their  particular  faculty,  except  in  cases  where  special  exception  is  made. 
They  may,  however,  attend  other  subjects.  Both  may  be  of  either  sex,  and  entrance  as  a  rule  must 
commence  at  the  beginning  of  a  Semester,  but  may  be  allowed  at  other  times  under  special  circumstances. 
They  are  required  to  produce  certificate  of  birth,  a  certificate  from  the  father  or  guardian,  the  certificates 
of  their  school  career,  a  certificate  as  to  moral  character,  either  from  their  last  school  or  from  the  Civil 
Magistracy.     Occasional  students  must  produce  certificate  of  birth  and  present  trade  occupation. 

Por  entrance  to  the  first  class  the  age  should  not  be  less  than  15  years,  and  to  the  other  classes 
the  corresponding  ages.  Students  enter  by  passing  an  examination,  and  their  acceptance  becomes 
definitive  after  a  probationary  period  of  three  months.  Every  pupil  is  required  to  join  a  special 
organisation  for  sickness  and  accidents.  The  school  fees  are  the  same  for  citizens  of  Switzerland  and  for 
the  sons  of  Swiss  dwelling  in  foreign  countries — 30  francs  per  semester.  In  the  chemical  school,  20  francs 
are  also  paid  for  the  use  of  apparatus,  etc.,  and  in  the  electro-technical  school  10  francs  per  semester. 
Occasional  students  pay  2  francs  per  weekly-hour  of  instruction. 

14.  Details  of  the  Courses. — It  will,  perhaps,  suffice  to  give  details  of  three  of  the  courses  of  this 
school,  and  for  this  purpose  the  course  in  electro-technics,  that  for  the  railway  service,  and  the  survey 
course,  may  be  taken.  The  other  courses  would  not  differ  materially  from  similar  courses  in  German 
institutions  of  the  same  grade,  and  a  mere  statement  of  the  courses  will  be  sufficient  in  the  form  of 
programmes. 

The  programme  of  the  School  for  Builders  and  Architects  is  as  follows  : — 

Programme  of  the  "  Schule  fiir  Bautechnilcer"  Wintherthur. 


Class  and  hours  per  week. 

Subject. 

I. 

II. 

III. 

IV. 

V. 

German 

3 

2 

Arithmetic 

4-3 

Algebra 

4-3 

'3' 

Geometry 

4-3 

3 

2 

Descriptive  geometry 

4          j          4          i        ... 

Physics 

3 

3      1     ...     ;     ... 

Chemistry       

3 

3 

Linear  drawing 

6 

Preehand  drawing      

5 

Perspective     ... 

1 

2 

Modelling       

4 

... 

Caligraphy 

1 

Theory  of  building  construction 

'5'         7-6 

"7 

4 

Architecture 

2 

2 

Theory  of  architectural  form 

4-3 

'3 

Architectural  drawing           

5 

9 

10 

Ornamental  drawing... 

4 

5 

6 

'4 

Ornamental  modelling 

4 

3 

3 

Mathematics  (practical)        

2 

Mineralogy  and  geology        

2-1 

Mechanics  of  building  construction 

3 

Building  material 

2 

Estimates        

3 

Designs           

15 

Architectural  orders  ... 

3 

Heating  and  ventilating        

2 

Water  service  and  lighting 

1 

Eoad  construction     

... 

4 

Book-keeping 

2 

Building  law 

1 

It  is  obvious  that  the  above  course  is  a  very  complete  one. 


The 
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The  programme  of  the  Sahoolfor  Mechanical  Engineers  is  as  follows  ; — 

Programme  of  the  "  Schule  fiir  Masehinentechniker,''  Winterthur. 


Subject. 


Classes  and  hours  per  week. 


II. 


III. 


IV. 


VI. 


Oerman    ... 

Arithmetic 

Algebra    ... 

Creometry  .. 

Descriptive  geometry 

Physics     ... 

Chemistry 

■Greometrical  drawing  and  sketching     .. 

Freehand  drawing 

Mechanico-technical  drawing    ... 

Calculations  with  side-rule 

Mechanics 

Elasticity  and  theory  of  construction  .. 

G-raphical  Statics 

Mechanical  construction  (exercises)     .. 

General  technology 

Spinning  and  weaving     ... 

Theory  of  machines 

Electrotechnics    ... 

Surveying  and  hydraulics 

Theory  of  building  construction 

Differential  and  integral  calculus 

Workshop  machinery  and  estimates    .. 

■Chemical  technology 

Book-keeping 


3 
4 
5 
5 

3 
3 

8 
4 


5 
3 
6 
5 
3 
4 


6 

'  7 
r> 

1 

10 
2 

31 


12 


31 
G 
3 
3 
3 

41 


18 

21 
9 
3 


3 

21 
2 


This  three-year  course  is  obviously  a  very  thorough  one,  and  from  what  the  Commissioners  saw 
the  work  is  well  carried  out. 


The  programme  of  the  School  for  Fine  Mechanics  is  as  hereunder  :- 
Programme  of  the  "  Schule  fur  Feinmechaniker,'"  Winterthur. 


Subject. 


Oerman 

Arithmetic 

Algebra 

Creometry ... 

Descriptive  geometry 

Physics 

Chemistry ... 

(xeometrical  and  technical 

Preehand  drawing 

Technical  mechanics 

Technology 

Theory  of  instruments 

Practical  physics  ... 

Theory  of  construction  and  practical  exercises 

Mathematico-physical  calculation 

Electrotechnics     ...         ..  

Book-keeping 


drawing  and  sketcMng 


Classes  and  hours  per  week. 


II. 


III. 


2 

4[ 
4) 

5 

8 

3 

12 

S 

2 

■  •  > 

6 

6 

14 

... 

3 

IV. 


6 
6 
16 
3 
3 
2 


Optional  subjects. 


The 
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The  following  is  the  programme  for  those  who  take  up  Electrotechnics,  the  details  of  the  courses 
being  given  later  :  — 

Programme  of  the  ^^  Schule  fiir  Electrotechniher"  Winferthur. 


Subject. 


German     ... 

Arithmetic 

Algebra 

Geometry   .. 

Descriptive  geometry 

Physics 

Chemistry 

Chemical  laboratory 

Geometrical  drawing  and  sketching 

Preehand  drawing 

Mechanico-technical  drawing 

Mechanics 

Theory  of  elasticity 

Theory  of  construction   ... 

Mechanical  construction  (exercises) 

General  technology 

Electrotechnics     ... 

Differential  and  integral  calculus 

Theory  of  machines 

Electro-technical  "  Praktikum  "  i 

Workshop  machinery 

Higher  mathematics 

Theory  of  building  construction 

Book-keeping 


exercises 


Classes  and  hours  per  week. 

I. 

II. 

III. 

IV. 

V. 

VI. 

3 

2 

i 

... 

5 

r, 

3       '       2 

5 

4 
G 

3              2 

4 

3 

5 

4       1      ... 

3 

3 

2               2 

4 

8 

8 

4 

4 

« 

7 

... 

4 

6 

4 

3 

4 

10 

4 
12 

14 

o 

•  •■ 

... 

2 

5 

5 

... 

4 

... 

... 

6 

4 

8 

8 

2 

22 

22 

o 

The  course  in  Chemistry  is  as  follows  : — 

Programme  of  ihe  "Scliule  fiir  Chemiker"  Winferthur. 


Subject. 

Classes  and  hours  per  week. 

1               1 

I. 

II. 

III.      !      IV.              V. 

VI. 

German     ... 

3 

2 

Arithmetic            

.        4 

Algebra 
Geometry ... 
Linear  drawing    ... 

4 
4 
6 

3 
4 

... 

Freehand  drawing 

4 

Technical  drawing  and  sketching 

6 

6 

Physics 

Practice,  physicallaboratory 

Inorganic  chemistrv 

3 

3 
3 
G 

4 

o 

^ 

Analytical  chemistry        

Practice,  chemical  laboratory 
Organic  chemistry 
Technical  chemistry 

1 
10 

3 

18 

6 

3 

1 

16 
6 
3 

16 
3 

21 
"3 

Mineralogy  and  geology... 

Dyes 

Theory  of  machines 

Bleaching,  dyeing,  printing 

Practical  microscopy 

Agricultural  chemistry 

3 

6 
4 

"4 
4 
4 
3 

2 

Mechanical  technology  of  textile  materials 

0 

Recapitulations    ... 

Book-keeping        

... 

2 
2 

The  chemical  laboratory  is  well  equipped  for  the  practical  exercises  to  be  undertaken  therein. 


The 


'  A  ."  Praktikum  "  is  a  working  class.     This  could  be  understood  as  eight  hours  practical  work  in  an  electro-technical 
laboratory. 

'  Optional  subjects. 
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The  programme  for  the  Art-Industry  School  is  as  hereunder  ;— 

Programme  of  the  "  Sohule  fur  Kunslgeioerle"  at  Winterthur. 


Subjects. 

Classes,  and  Hours  per  Week. 

I. 

II. 

III. 

IV. 

V. 

German             ...         

Arithmetic        ...          

Linear  drawing             

Freehand  drawing       ...         

Modelling         ...         

Descriptive  geometry 

Perspective       

Architectonic  drawing 

Theory  of  ornamental  forms  ...          

Professional  drawing  ... 

Anatomy           

Book-keeping  ... 
Artistic  style  in  industry 

2 

3 

t 
6 
0 
G 
2 

2 

14 
U 

3 
3 

10 

14 
6 

"3 

4 
3 

15 

16 
5 

4 
3 
18 
1 
1 

14 
G 

20 
4 

Naturally,  in  the  above  course  drawing  plays  a  very  important  part, 


The  programme  of  the  school  for  surveying  and  agricultural  technology  is  developed  as  follows  : 
Programme  of  the  "  Schulefilr  Geometer  and  KuUurtechniher"  Winterthur. 


Classes,  and  Hours  per  Week. 

Subjects. 

I. 

II. 

III. 

IV. 

V. 

VI. 

German    ... 
Arithmetic 

Algebra    

Geometry  and  Analytical  Geometry 

Mathematical  Exercises 

Descriptive  Geometry 

Physics 

Chemistry             ...           

Linear  and  Freehand  Drawing 

Plan  and  Map  Drawing 

Geography           

Caligraphy 

Minera  ogy  and  Petrology         ...         

Surveying  and  Cadastral  Surveying     ... 

Field  Surveying 

Agricultural  Botany 

Agricultural  Chemistry 

Spherical  Trigonometry 

Mechanics  of  Construction 

Materials  of  Construction          

Theory  of  Construction 

Survey  Computations 
French 

Higher  Mathematical  Analysis 

Geographical  Latitude  and  Longitude 

Geology 

Least  Squares      

Construction  of  Eoad ways         

Theoretical  Hydraulics 

Hydraulic  Construction...          

Irrigation  etc 

3 

4 

4 
4 

'"3" 
3 

4+7 

""2 
1 

3 

"4" 
4 
2 
4 
3 
3 

G 

2 

1 

3 

3 

""4 
3 
2 
4 
3 

"'4' 

2 
5 
4 
2 



'3' 
3 

4 

G 

2 

4 
2 
4 

"4' 
'"4" 

10 

'"3" 

'"4" 

2 

4 
1 
2 

3+2 
4 

3+4 
2 

2 
2 
4 

3-Q 


The 
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The  Commercial  Course  in  the  "Technikum  "  of  Winterthur  \vill  be  dealt  with  later  in  Chapter 
XXVIII.     The  programme  for  those  who  desire  to  enter  the  Kailway  service  is  as  follows  : — 

Prr)(jramme  of  ihe  "  ScJiule  fiir  EisenbaJmheamte,''  at  Winterthur. 


Subjects. 


G-ernian 

French. 

Italian... 

English  

Arithmetic 
Book-keeping... 
Geography- 
Physics 
Caiigraphy 
Stenography    ... 
Railways 

Dispatching  service   ... 
Eailway  law    ... 

Tariff  " 

Telegraph  service 

Economics 

Eolling  stock  ... 

Signalling 

Forwarding  service,  traffic  management 

Practical  exercises 

Eirst  aid 


Classes,  and  Hours  per  Week. 


II. 


4 
4 
2 

;{ 
1 

3 
4 
1 
i 


III. 


4 
4 
3 

2 
2 


IV. 


2 
2 
2 

2 

1 
2 

5 

4 


There  are  about  700  pupils  in  the  "  Technikum  "  altogether. 


15.  Course  in  Electro-teclinics,  Winterthur. — The  following  are  the  details  of  this  course,  briefly 
stated ; — 

Class  I  (Summer) — 

German — 3  hours  per  week.     Beading  of   prose  and   poetry,  exercises  in  verbal  expression, 

style,  recapitulation  of  grammar. 
Arithmetic — 4  hours.      Eecapitulation  and  cxten.sion  of  the  work  of  the   Ziirich   Secondary 

School,  with  special  regard  to  proportion,  fractions,  interest  and  discount,   written  aftd 

oral  solution  of  problems  in  civil  life. 
Algehra — T>  hours.     Eecapitulation  of  elements,  1st  degree  equations  with  several  unknowns, 

indices  and  roots,  square  numbers  and  roots,  with  numbers  and  f)olynomial  expressiops. 
Geometry — 5  hours.     Eecapitulation  and  completion  of  planimetry  with  exercises  ;  geometry 

of  conic  sections,  stereometry,  the  straight  line  and  surface  in  space. 
Physics — 2  hours.     Experimental  introduction,  general  properties  of  bodies,  equilibrium  an^ 

motion  of  solid,  of  fluid  and  gaseous  bodies. 
Chemistry — 3  hours.     Metalloids  and  their  most  important  chemical  combinations. 
Linear  drawing  and  exercises  in  sketching — 7  hours.     Geometrical  construction,  representation 

of   geometrical   bodies,  in  plan,  elevation,  side   elevation,  and  section,  with  the  help  of 

scales  and  from  models.     Technical  for.ms  of  writing.     Preliminary  exercises  and  examples 

from  the  theory  of  projection,  from  wall  diagrams.     Orthogonal  projection  without  the 

assistance  of  the  scale  and  compass. 
Freehand  Draiuing—^!  hours.     Outlines  from  wall  diagrams,  simple  ornamental  77!Oi!(/i-.     Cl^ss 

instruction. 
Caiigraphy — 1  hour  (optional).     Eound  writing. 

Class  II  (Winter)— 
German — 2    hours. 

grammar. 
Alegbra—i  hours.     Theory  of  the  equations  of   the  1st  degree,  2nd  degree,  one  unknowq, 

logarithms,  use  of  logarithmic  tables,  exponential  equations. 
Geometry — 1  hours.     Stereometry,  intersection  of  three  planes,  solids  and  their  calculatio|i, 

plane  trigonometry,  solution  of  right-angled  and  oblique-angled  triangles. 
Descriptive  Geometry— G  hours.     Eepresentation  of  points,  straight  lines,  and  surfaces  upon 

two  and  three  projection  planes,  position  of  points  and  straight  lines   upon  a  plane,  plane 

system  and  determination  of   its  true  magnitude,  representation  of  bodies  bounded  by 

planes  and  by  surfaces  of  rotation,  plane  sections  and  their  development,  rotation  about  ap 

axis  and  variations  of  form,  graphical  eAcreises. 
Phjsics—lS  hours.     Physical  mechanics,  theory  of  heat,  elements  of  meteorology,  magnetism, 

frictional  electricity.    The  course  is  experimental,  with,  however,  a  mathematical  foundation. 
Chemistry—:)  hours.     Most  important  metals,  their  chemical  combinations  ;    outlines  of  organic 

chemistry. 
Mechanico-Technical  Drawing— Q>  hours.    Drawing  of  tools  in  the  workshop,  parts  of  machinery, 

apparatus,  etc.,  from  models,  etc.     Practice  in  sketching,  4  hours.     Class  instruction  and, 

later,  individual  instruction.     Sketches  made  in  orthogonal  projection  without  compass,  etc. 
Caiigraphy— 1  hour  (optional).     Eound  writing.  Class  III. 


Continuation   of   the  work   of   preceding   class,   with   the   exception  of 
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Class  III  (Summer) — 

AJgeh-a—-i   hours.       Second   degree    equations   to    two   unknowns,   maxima   and   minima   of 

complete  and  degree  functions,  graphical  representation  of  sucli  e(iuations,  arithmetical  and 

geometrical  progressions,  calculation  of  interest  and  annuity. 
&'eometry—'S   hours.      Exercises   in   plane  trigonometry,   analytical   geometry   of   the    plane, 

t-ectangular  and  polar  co-ordinates,   area  and  plane  polygons,  equation  of  straight  line, 

distance  and  angular  relations  between  points  and  lines. 
Descriptive  Geometri/— i  hours.     Intersection -of  solid  bodies.     Theory  of  shadows,  application 

to  mechanico-technical  drawing,  graphical  exercises. 
Physics — -i  hours.     Gralvanism,  optics,  experimental,  the  foundation  being  mathematical. 
Ghemistry — 2  hours ;  Chemical  Laboratory — 4i  hours.     Preparatory  work,  preparation  of  materials 

that  have  application  to  electro-chemistry.     Use  of  apparatus,  reactions  of  solutions  of 

metal  salts.     The  effect  of  electricity  with  difl'erent  sources  of   current,  primary  elements. 

Daniell,  Bunsen  and  Lelanche  elements.     Secondary  elements,  installation  of  accumulators, 

investigation  of  material  generally.     Thermopiles. 
Mechanics—is  hours.     Composition  and  decomposition  of  forces.     Statical  moment,  conditions 

of  equilibrium,  centre  of  gravity,  sliding  and  rolling  friction,  uniform   and  non-uniform 

motion  and  rotation.     A'elocity,  acceleration,  mass,  force,  work,  potential,   central    and 

pendulum  motion,  impact. 

Theory  of  Elasticity — -1  hours.     Besistance  of  solids  ;  to  tension  compression  and  shearing ; 

to  bending  and  crushing,  and  to  torsion ;  strength  of  walls  and  vessels,  general  elasticity. 
Theory  of  Construction — 3  hours.     Elements  of  machines,  bolts,  nuts,  screws,  etc. 
Mechanico-technical  drain  ^g — 7  hours.     Drawing  of  instruments   and   simple   machines   from 

models,  etc. 

0/flM  Jr(  Winter)  — 

Algelra — 2  hours.  Theory  of  combination,  binomial  theory  for  positive  integral  exponents, 
infinite  series,  binomial  theorem,  negative  and  fractional  exponents.  Exponential  series, 
sine  and  cosine  series.  Logarithmic  theory,  solution  of  higher  numerical  equations  by 
approximation  methods. 

Geometry — 2  hours.  Analytical  geometry,  continuation  of  theory  of  straight  line,  trans- 
formations, general  equations  to  the  circle  and  central  equations  of  the  conic  sections. 
Discussion  of  the  general  equation  of  the  second  degree  in  two  variables.     Reductions. 

Mechanics — G  hours.  Equilibrium  of  fluids,  laws  of  efflux,  motion  of  water  in  pipes  and  in 
channels,  hydraulic  measurements,  impact  of  water,  measurement  of  work  of  a  machine, 
fly-wheel  and  governor.     Principles  of  the  mechanical  theory  of  heat. 

Theory  of  G onslruction — 4  hours.     Cones,  etc.,  axes,  cylinders,  shafting,  spur-wheels,  etc. 

Exercises  in  Construction — 10  hours.  liiveted  connections,  cylindrical  and  conical  screws, 
Transmission  with  belts,  etc. 

Technology — 2  hours.  General  physical  and  chemical  properties,  most  important  metals  and 
alloys.  Soldering  experinients.  Conducting  and  insulating  materials.  Glass,  wood,  shellac, 
varnishes,  guttapei'cha,  ebony  and  other  materials.  Eorms  of  material  commercially  avail- 
able, ordinary  and  special  sources. 

Chemistry — 2  hours;  Chemical  Lahoratory — 8  hours.  Continuation  of  instructionof  third  class. 
Electroplating.  Baths  for  electroplating  with  copper,  silver,  gold,  nickel,  etc.  Determination 
of  the  materials  for  baths.  Treatment  of  the  articles  to  be  electro-plated,  including  their 
subsequent  polishing.  Negatives  in  plaster,  wax,  gutta-percha,  etc.,  reproduction  in  copper; 
analytical  work,  quantitative  determination  of  metals  by  electrolysis,  quantitative  analysis, 
metals,  and  their  most  important  salts. 

Electro-technics — 2  hours.  Ohm's  law,  simple  electric  circuit,  electro-motive  force,  potential, 
external  and  internal  resistance,  rheostats,  Kirchhoff''s  laws,  applications,  electro-chemical 
phiBnomena,  galvanic  elements,  accumulators. 

Class  V  (Summer) — 

Mathematics — 4  hours.  Leading  elements  of  differential  and  integral  equations  with  special 
regard  to  electro-technics. 

Mechanical  Engineering — G  hours.  Theoretical  and  constructional  discussion  of  pumps,  turbines, 
steam-engines,  calculation  of  these  machines. 

Theory  of  Construction. — 4  hours.  Crank-mechanism.  Eccentric  and  similar  elementary  parts 
of  machinery. 

Exercises  in  Construction — 12  hours.     Windmill,  pumps,  turbines,  etc. 

Electro-technics — 5  hours.-  Magnetic  and  electric  potential,  magnetic  field  of  force, 
magnetic  induction,  moment  of  magnets,  determination  of  the  horizontal  component  of 
the  earth's  magnetism.  The  fundamental  elements  of  electrostatics,  theory  of  condensers. 
Electro-magnetism.  The  magnetic  circuit.  Conception  of  magnetic-resistance.  Magneto- 
motive force,  heat  and  light  action,  Joule's  law,  incandescent  and  arc  lamps,  induction,  the 
electro-mao-netic  and  electrostatic  measurement.  Theory  and  calculation  of  continuous 
current  machines  and  continuous  current  motors. 

Electro-technical  "  Prahtihum  " — 8  hours.  Eundamental  measurements  of  resistance,  current 
intensity,  difference  of  potential.  The  technical  ampere  and  voltmeter  and  their  standard- 
isation by  means  of  compensation  apparatus.  Standardisation  of  electrical  quantities. 
Measurement  of  cells,  accumulators  and  storage  batteries. 
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Glass  ri  (Winter)— 

Machine  construction — 4  hours.  Boiler,  gas  and  petroleum  motor,  treated  from  the  theoretical 
and  constructional  standpoint,  calculations  in  connection  therewith. 

JExercise  in  Oonstruotion — 14  hours.     Designs  of  turbines,  steam  engines  and  dynamos. 

Electro-technics — 5  hours.  Technique  of  alternating  current.  Theory  and  computation  of 
generators,  motors,  and  transformers  for  one,  two,  or  three  phase  currents.  Theory  and 
practice  in  connection  with  electrical  transmission  of  power,  and  continuous  and  alternating 
currents  ;  electric  railroads.  Electrical  installation  in  buildings  and  in  industrial  establish- 
ments for  power  and  light  with  continuous  and  alternating  current.  Calculations  in 
connection  with  the  conducting  system.  Discussion  of  individual  establishments  and 
central  stations,  etc.     Calculations  of  electrical  apparatus  and  machines. 

Electro-technical  ''  Praktikum"—ShoMV9.  Magnetic  measurements,  measurement  of  continuous 
current  machines  and  motors,  alternating  current  machines  and  motors,  and  transformers. 
Measurements  in  connection  with  the  installation  of  power  and  light.  Photometric  measure- 
ment for  glow  and  arc  lamps.     General  theory  for  ordinary  workshop  machines. 

General  theory  for  ordinary  workshop  machinery — 2  hours.  The  tools  of  a  workshop,  their 
construction  and  action,  driving  by  electro-motors,  metal-working  lathes,  vertical  and 
horizontal  drilling  machnes,  planing-machines,  punching-machines,  drilling-machines,  screw- 
cutting  machines,  mechanical  hammers.  For  wood  work,  sawing,  planing,  boring,  mortising 
machines. 

Book-keeping — 2  hours.  Theory  of  single  and  double  entry,  working  out  of  the  monthly 
balance  in  a  manufactory  by  both  methods,  the  exchange  and  check  system,  introduction 
into  the  ideas  of  accounts-current. 

Mathematics — 2  hours,  optional.  Continuation  of  the  instruction  of  the  preceding  class  and 
exercises. 

Theory  of  Building  Oonstruction — 1  hours,  optional.  Introduction  to  the  fundamental  features 
of  stone  and  wood  construction ;  simple  concrete  examples  of  building  for  technical 
purposes. 

It  will  be  seen  from  the  above  outlines  of  the  courses  that  the  type  of  work  is  what  would  here 
he  called  higher  xoork.  At  the  same  time  it  should  be  remembered  that  a  still  higher  grade  of  instruction 
is  provided  in  Europe  for  such  subjects.     The  grade  is  far  above  that  of  artisan  work. 

An  example  of  another  division  of  instruction  will  now  be  taken. 

16.  Oourse  for  the  Railway  Service  at  the  Winterthur  ''  Technikum." — As  previously  stated,  there 
are  only  four  classes  in  this  course,  which  was  provisionally  accepted  on  the  17th  March,  1900 — that  is, 
not  long  before  the  Commissioners'  visit.     The  details  are  as  follow  : — ■ 

Olass  I  (Summer)  — 

German — 5  hours  ;  French — 5  hours  ;  Italian — 5  hours.  These  languages  are  treated  with 
special  regard  to  facility  in  conversation  and  to  technical  expressions  in  theEailway  service. 

English — 3  hours  (optional).     Conversational  facility  also  demanded. 

Arithmetic — 3  hours.  Special  regard  to  proportion  and  questions  of  interest  and  discount. 
Written  and  oral  solution  of  railway  service  problems. 

Book-keeping — 1  hour.      Preparation  of  inventories,  administrative  calculations  of  every  kind. 

Geography— Z  hours.     Commercial  geography  of  Switzerland,  with  special  reference  to  its  trade. 

Physics— Z  hours.     Mechanics  of  solids,  fluids,  and  gaseous  bodies,  acoustics,  heat. 

CaLigraphy—2  hours.     Writing  in  German  characters  and  in  Latin  (ordinary)  character. 

Stenography— 'i  hours.     System  Stolze-Schrey. 

First  Aid— I  hour.  Anatomy  and  physiology  of  the  human  bodv ;  wounds,  bandaging 
material  and  its  use,  practical  exercises. 

OZflM /J  (Winter) — 

German— 5  hours.      Classical  prose  works  ;    exercises  in  oral  expression,  style,  correspondence. 
.fV«»cA— 4  hours;    Italian— ^  \io\xt:b  ;    i'nyZjVt— 2  hours  (optional).      In  continuation  of  the 
preceding. 

Arithmetic— Z  hours.  Continuation  of  preceding  class.  Calculations  in  connection  with  the 
noble  metals  and  currencies.  Theory  of  accounts-current.  Solution  of  simple  examples 
in  various  kmds  of  reckoning.     Calculation  of  exchanges,  mental  arithmetic. 

Book-keeping— I  hour.     Single  and  double  entry,  and  its  applications. 

Geography—^  hours.     Commercial  geography  of  Europe,  with  special  regard  to  trade. 

Fhysies-i  hours ;  Magnetism,  Electricity,  Optics-3  hours.  Fundamental  elements  of 
electro-technics,  with  special  regard  to  telegraphic  and  telephonic  systems-1  hour. 

Cahgraphij—l  hour  ;    Stenography— I  hour. 

Railroad  InstaUation-2  \,oms.  General  idea  and  details  of  railways,  the  road  station 
buildings,  etc.  crossings  railroad  excursions,  expedition  aervice-2  hours.  Transport  of 
persons,  o&cial  forms,  tickets,  their  control,  sale,  etc.,  special  transport,  accountancy 

Railway  Laic-l  hours.  Federal  law,  the  construction  and  management  rf  railways  through- 
out  the  federated  cantons  Switzerland,  normal  concessions,  federal  laws  concemfng 
the  duties  of  railways  and  steamship  services  in  regard  to  the  killed  and  wounded.  The 
;ZrT''''i         '"      accidents,  injuries,  etc.,  received  on  the  railways.     Federal  laws 

T..^TfT"       T^^  P°  T"  ''^'^  concerning  the  transport  on  railways.  ^ 

W-f  in  .P^;.H  t""    '"^  "''^''  "'"i  ""',  '^'°'^'-      Directions  conce/ning  normal  concessions, 
tiriff  in  regard  to  persons,  general  and  special  regulations. 

TeTettanrdet^Tt.h    r'-       ^^^'^S^^^P^^  ^^   ^he   railway  service,   learning   the   alphabet, 

interrunttnt^Gpi^  l™'f' ^''-     ^^^''T'^  ^^  ^^^^"'^g  °^t  the  ^ause  of  and  dealing  with 
interruptions.     General  rules  regarding  the  telegraphic  service. 

Class  II 


125 

Glass  II  (Summer) — 

German— 4:  lioura;  French— 4,  homs  ;  Italian— H  honvB  ;  Unfflish— 2  hours  {optional) .  The 
instruction  is  given  in  several  languages.  The  great  epic  and  lyric  poets  are  read  in 
German.     The  practical  work  deals  with  correspondence  in  all  the  languages  mentioned. 

Arithmetic— 2  hours.  Theory  of  accounts-current,  exchange  reductions,  calculations  in 
connection  with  goods,  mental  arithmetic. 

Oeography—2  hours.  Commercial  geography  in  America  and  Mrica,  graphical  representa- 
tion of  statical  information. 

Economics— 2  hours.  The  idea  of  value,  goods,  economy,  national  economy,  theory  of 
production  with  special  regard  to  national  industrial  power,  capital,  and  the  distribution  of 
labour. 

Rolling   Stock — 2  hours.       General,    steam,    and   electricity,   locomotives,    carriages,    brakes, 

excursions  to  railway  stations  and  electrical  works. 
Baihcay  Signalling— 2  hours.     Aim  and  purpose  of  signals,  various  kinds,  signals  at  stations, 

on  the  line,  excursions  to  railway  stations. 
Forwarding  Service — 5    hours.       Station   service,    general    time-tables,    graphical    time-table, 

transport  of  cattle,  train  numbers,  shunting  and  signal  service,  truck  service,  sidings. 
Despatch  Service — 2  hours.     Transport  of  baggage,  transport  by  express,  railway. 
Railway  Law — 2  hours.     Transport  rules  of  the  Swiss  railways. 
Tariffs— 2  hours.     Swiss  luggage  tariff,  tariff  for  the  transport  of  the  sick,  of  corpses,  and 

living  animals. 

Practical  Exercises — -1  hours.  Preparation  of  reports,  exercises  in  regard  to  personal  and 
luggage  taritr,  and  tariffs  of  invalids,  etc. 

Glass  IF  (Winter)— 

German — t  hours  ;   French — 4  hours  ;    Italian — 3  hours  ;  English — 2  hours   (optional).     These 

include  lessons  in  railway  correspondence. 
Arithmetic — 2  hours.     Practical  forms  of  calculation. 

Geography — 2  hours.     Commercial  geography  of  Asia  and  Australia,  recapitulation. 
Economics— ']L:h.eovj  of  trade,  price  measure  and  weight,  money  and  currency,  credit  and  biink 

systems,  transport,  distributiou  of  wealth,  wages,  capital  and  interest  thereon.    Contractor's 

prolits,  ground  rent,  consumption  of  goods. 
Rolling  Stock — 1  hour.     Construction,  manufacture  and  maintenance  of  carriages  for  persons' 

luggage  and  goods  in  connection  with   Swiss  trade.     Instruction  concerning  returns  and 

entry  returns  on  foreign  goods'  trucks,  excursions  to  stations. 
Signalling — 2    hours.       Signalling   trains,    signalling   rules,    and   common   regulations  in  the 

signalling  service  of  the  Swiss  railways  ;  practice. 
Despatching  Service — 5  hours.     Despatch  service,  railway  seryice  proper,  traffic  service,  service 

for  care  of  stations  and  railways. 
Expedition  Service — 2  hours.     Transport  of  the  military,  of  goods,  of  the  sick   and  corpses,  of 

living  animals ;  accountancy. 
Railway  Law — 2  hours.     Rules  of  transport.     Conclusion. 
Tariffs — 2  hours.      Goods,  tariffs,  classification  of  goods,  calculation   of  the  tax    for   official 

despatches,  normal  weights,  proof  way.    Internal  and  external  bills  of  lading.  The  principal 

foreign  tarifis  system. 
Practical  Exercises — 4  hours.     A  continuation  of  previous  work,  goods  tariffs,  accountancy  in 

respect  of  goods  received,  luggage,  and  goods  despatched  for  a  definite  period.     Monthly 

calculations  in  reference  to  the  same. 

The  above  course  sufficiently  indicates  the  thoroughness  of  the  Swiss  scheme  of  education  for  the 
railway  ser\ice. 

17.  Course  for   Surveyors  and  Agricultural   Technologists. — The   following  are  the  details  of  the 
work  in  the  Schulefur  Geometer  und  Kulturtechniker :  — 

Glass  I  (Summer)  — 

German — 3  hours  per  week. 

Arithmetic — 4  hours. 

Algebra — 4  hours.     Eepetition  of  elements,  theory  of  indices,  subtraction  of  square  and  cube 

roots  with  numbers  and  polynomials.     Systems  of  linear  equations. 
Geometry — 4  hours.     Eecapitulation  and  extension  of  planimetry,  stereometry,  intersection  of 

planes  and  lines,  angles  and  distances,  solid  angles. 
Physics — 4  hours.      Experimental  introduction,  physical  units,  mechanics  of   solid  fluid  and 

gaseous  bodies. 
Ghemistry — 4  hours.     Metalloids,  their  most  important  combinations. 
Linear  Drawing — 4  hours  ;   Freehand  Drawing — 6  hours.     Geometrical  construction,  surface 

decoration's,  plan  elevations  of  geometrical  bodies,  simple  ornamental  "motifs,"  etc. 
Geography — 2   hours.      Fundamental    elements    of    mathematical    and    physical    geography, 

orography,  hydrography,  climatology,  and  ethnography  of  Europe. 
Galigraphy — 1  hour ;    and  French — 3  hours.     The  latter  deals  with  grammar  from  the  stage 

treated  in  the  Ziirich  Secondary  Schools. 
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Class  II  (Winter)— 

German—^  hours.     Special  regard  to  business  style.  .    , 

Algelra—%  hours.  Powers  and  roots,  complex  quantities,  system  of  second  degree  equations, 
logarithrris  and  logarithmic  tables,  exponential  equations. 

Geometry— i>  hours.  Stereometry,  simple  solids  and  calculations,  plane  trigonometry,  solution 
of  right  and  oblique  angled  triangles. 

Mathematical  exercises— 2  hours.     The  whole  range  of  planimetry  and  stereometry.    _       _ 

Descriptive  Geometry— i  hours.  Eepresentation  of  points,  lines,  surfaces,  determination  ot 
true  magmtude,'simple  bodies,  plane  sections,  interpenetratidn.  ,        •  . 

Physics— t  hours.  Heat,  meteorology,  magnetism,  static  and  dynamic  electricity  experi- 
mentally treated  on  a  mathematical  basis.  •     i,      •  j. 

Chemistry— 'd  hours.  Most  important  metals  and  their  combinations  ;  sketch  bf  organic  chemistry. 

Plaii  drawing— Q  hours.     Alphabets,  copying  simple  plans. 

Geography— 2  hours.  America,  Asia,  Africa,  and  America,  treated  as  Europe  in  the  previous 
class. 

Caligraphy — 1  hour. 

Prench — 3  hours  (Syntax). 

CTass  ZZT  (Summer) — 

German — 3  hours.     General  and  techt\ical.  .      .  ,•       • 

Algebra— i    hours.      The    progressions,    interest    and   discount,   ainortizations,   combinations, 

binomial  theorem,  integral  positive  exponents. 
Geometry— 3  hours.     Continuation  of  trigonometry,  analytical  geometry  of  the  plane,  etc._ 
Mathematical   exercises— 2  hours.      In  trigonometry   and  the  use  of  seven-place   logarithms, 

theory  and  practice  with  slide  rules. 
Applied  Descriptive  Geometry— 4i  hours.     Surfaces,  theory  of  shadows,  perspective. 
Physics— 3  hours.     Optics  and  optical  instruments  used  in  surveying. 
Mineralogy  and  Fetrology—2  hours.     Descriptions,  etc.,  of  the  most  important  minerals,  with 

special  regard  to  building  stone. 
Surveying—^  hours.     Units  of  length,  etc.,  linear  measurement,  instruments  forsetting  out 

right-angles,  survey   by  means    of   these;  level  tube,    and  vernier,  levelling   instrument, 

profiles  and  cross-sections,  contouring. 
Field-practice — 4  hours.     Exercises  corresponding  with  theoretical  course. 
Plan-drawing — 4  hours.      Cadastral  plans,  survey  field  notes. 
Agricztltural  Botany — 2   hours.      The   organs   and   structure  of   plants,  important  plants  in 

agriculture  and  forestry,  their  relation  to  the  soil,  Sketch  of  systematic  botany,  botanical 

excursions. 

Class  ir  (Wintev)  — 

Algehra — 3   hours.      Binomial   theorem,   fractional   and   negative   exponents,  computation  of 

probability,  infinite  series,  criteria  of  convergeney,  interpolation. 
Analytical    Geometry — 3   hours.      Conic    sections,  equations,  tangent  problems,    conslruetion, 

discussion  of  general  second  degree  equations. 
Mathematical  exercises — 4  hours.      Planimetry,  stereometry,   and    plane  trigonometry,  calcu- 
lation with  special  regard  to  survey  practice. 
Spherical  Trigonometry — 2  hours.     Spherical  trigonometry,  formula  for  plane  triangles  from 

spherical,  errors  in  the  axes  of  theodolites,  problems  in  mathematical  geometry,  simple 

map  projection. 
Mechanics  of  construction — 4  hours.     Composition  and  decomposition  of  forces,  force  polygon, 

lever,  pulley,  inclined  plane,  centre  of   gravity,  Guldinus'  theory  with  applications,  simple 

beam,  theory  of  elasticity  and  applications. 
Materials  of  construction — 2  hours.     Katural  and  artificial  building  stone,  wood,  metal,  cements, 

asphalts,  etc. 
Theory  of  Building  construction — 4  hours.      Bonding  arches,  vaults,  small  bridges,  and  stone 

and  wood. 
Surveying — G  hours.     The  Swiss  level  surveys  of  precision,  practical  dioptrics,  plane  table  and 

its  use,  topographical  surveys,  theodolite  and  its  use,  calculations  of  polygons,  Pothenot  and 

Hansen's  problems. 
Plan  and  Map-drawing — G  hours. 

Glass  F  (Summer). 

Computations — 2  hours.     Calculations  of  polygons,  etc.,  areas,  subdivion  of  areas,  closing,  etc. 

Surveying — 4  hours.  Areas  by  difierent  methods,  planimeters,  subdivision,  closing,  etc., 
trigonometrical  and  barometrical  hypsometry,  setting  out  of  curves,  etc. 

Survey  practice— \0  hours.     Surveys  covering  the  range  of  work  theoretically  discussed. 

Plan  and  Map-drawing—'is  hours.     Construction  of  accurate  plans  of  surveys  made. 

Agricultural  Chemistry— Z  hours.  Air,  water,  the  soil,  plants,  their  building  up  from  organic 
materials,  nourishment  of  plants,  natural  and  artificial  manuring,  manufacture  of  fertilisers, 
agricultural  products. 

Higher  Analysis— 4<  hours.  Differential  and  integral  calculus,  particularly  as  it  relates  to 
geodesy,  differentiation  of  simple  functions,  maxima  and  minima  of  functions  of  one  or 
more  variables,  with  or  without  approximative  conditions,  Taylor's  theorem,  solution  of 
transcendental  and  higher  degree  equations  by  approximations,  the  simple  integral,  quadra- 
ture of  plane  surfaces. 

Determination  of  geographical  position— I  hour.     Spherical  co-ordinates,  etc. 

Geology— 2  hours.  Action  of  water,  ground- waters,  springs,  flowing  water,  talus  slopes, 
alluvial  land,  formation  of  mountains,  the  Alps  and  Jura,  history  oi"  the  earth's  crust, 
glaciers  and  moraines,  formation  of  the  soil,  kinds  of  soil,  excursions. 

Theory  of  Building  Construction— \,  hours.     Iron  constructions,  exercises. 
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Class  VI  (Winter)  — 

Theory  of  errors  of  ohservation,  correclion  hi/  means  of  the  method  of  least  squares—^  hours, 
theoretical ;  4  hours,  practical.  Applications  to  problems  in  surveying  and  theory  of 
instruineuis,  average  and  mean  error,  the  law  of  development  of  error,  application  to  the 
criticism  of  errors  in  linear  and  anguhir  instruments,  levelling,  etc.,  determination  of 
trigonometrical  positions,  treatment  of  triangulation  by  Gauss'  method. 

Surveying — 3  hours.  Introduction  to  the  important  parts  of  higher  geodesy,  land  surveying. 
Cadastral  surveying,  historical  development  of  surveying,  laws  and  regulations,  the 
"Cadastre"  (Kataster.) 

Moad  Construction — lecture,  2  hours  ;  practice,  4  hours.  Profile  and  cross-sections  from  level 
surveys,  calpijlations  of  quantities  from  vertical  and  horizontal  profiles,  dispp^itjori  of 
materials,  transport  tables,  width,  fall,  etc.,  of  railroads  and  streets,  protection,  retaining 
walls,  culverts,  !^nd  small  bridges.  Practice  (4  hours) ,  design  of  a  street,  computation 
of  quantities,  small  artistic  structure,  and  estimate  of  costs. 

Theoretical  Hydraulics — 2  hours.  Eainfall,  properties  of  water,  soil  and  water,  natural 
streams,  fundamental  theory  of  hydrostatics,  efflux  through  orifices,  overfalls,  hydraulic 
measurements,  velocity  and  slope,  motion  of  water  in  open  channels  and  in  pipes. 

Fractical  Hydraulics — lecture,  2  hours.  Draining  and  irrigation,  regulation  of  streams,  Swiss 
torrents.     Exercises — 2  hours.     Drainage  project,  simple  brook. 

Amelioration,  Drainage,  etc.,  of  a  Field — 4  hours.  Development  of  the  scheme  for  a  field  of 
about  15  hectares. 

Water  Conservation,  Canalisation,  etc. — Exercises,  4  hours. 

18.  Concluding  Observations. — The  preceding  incomplete  account  of  the  lower  and  middle  grades 
of  technical  and  industrial  education  in  Switzerland,  at  least  gives  some  idea  of  the  range  of  effort  to 
make  the  Swiss  industrially  efficient.  There  are  many  other  schools  to  which  reference  might  have  been 
made.  Eor  example,  such  schools  as  the  Municipal  "  Ecole  d'horlogere,"  of  G-eneva,  which  is  maintained 
by  the  city,  with  the  aid  of  federal  subsidy,  school  fees,  and  private  donations.  Such  a  school,  while  the 
chief  feature  of  its  work  is  watchmaking,  etc.,  educates  a  class  of  workmen  and  workwomen  competent 
to  undertake  all  sorts  of  fine  mechanical  work  ;  such,  for  example,  as  the  beautiful  graduating  macbipp 
of  the  "  Bureau  International  des  Poids  et  Mesures,"  of  Paris,  electrical  and  physical  apparatus,  etc., 
as  well  as  vyatch  and  clock  making,  electrical  clocks,  etc. 

There  is,  however,  no  necessity  to  attempt  a  complete  account  of  technical  education  in  each 
country,  and  what  has  been  outlined  is  suflicient  to  disclose  the  national  value  of  the  forms  of  Swiss 
education  :^or  practical  life.  Swiss  Agricultural  and  Commercial  education  are  dealt  with  later  in  this 
Report. 
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CHAPTER  XII. 


Continuation,  Trade,   and  Lower  Technical  Education  in 
Austria,  Bohemia,  and  Hungary. 


[G.  H.  KNIBBS.] 


1.  Introduction. — The  great  strides  in  technical  education  ■which  have  been  made  in  Europe 
generally,  arc  reflected  in  the  recent  educational  history  of  x\ustro-Hungary.  According  to  statistical 
information  kindly  supplied  by  His  Excellency,  His  Brittannic  Majesty's  Ambassador  in  Vienna',  there  are 
no  less  than  1,028  technical  schools,  with  7,080  teachers,  and  108,535  pupils,  made  up  as  follows  2; — 


Kind  of  Institution. 

Schools. 

Teachers. 

Stiideota. 

State  Industrial  Schools  and  allied  Institutions           

Schools  for  single  industries  or  trades    ... 

General  schools  for  workmen 

Industrial  continuation  schools 

No. 

21 
163 

11 
838 

No. 
595 
999 
116 
5,370 

No. 

4,152 

9,433 

1,296 

93,704 

Total '...                 

1,028 

7,080 

108,585 

The  instruction  covers  such  courses  and  subjects  and  meets  the  requirements  of  such  classes 
of  tradesmen  and  workers  as  are  indicated  in  the  following  list,  viz. : — Stonemasons,  bricklayers, 
carpenters,  joiners,  cabinet-makers,  furniture  makers,  artistic  joiners,  wood  carvers,  sculptors,  modellers, 
drawing  for  the  artistic  industries,  tinsmiths,  locksmiths,  decorative  painters,  modellers  in  ceramics, 
ceramic  painters,  glassworkers,  turners,  enamellers,  embossers,  chasers,  engravers,  jewellers,  gold  and 
silver  smiths,  metal  workers,  boilermakers,  mechanics,  locomotive  drivers,  fine  mechanicians,  electro- 
technical  workers,  spinners,  weavers,  embroiderers,  workers  in  chemical  industries,  dvers,  textile  industries 
generally,  flower  painters,  basket  makers,  courses  for  repairs  of  carpets,  tapestries,  etc.,  and  many  others. 

The  significance  of  the  statistical  results  furnished,  will  not  be  adequately  appreciated  unless  the 
rapidity  with  which  the  provision  made  for  technical  education  in  Austria,  is  recognised. 


Austria. 

2.  Eapidity  of  development  of  tcclinical  education  in  Austria. — The  Ministry  of  Public  Instruction 
in  Austria,  in  its  present  form,  was  created  in  1848,  at  which  time  there  existed  only  the  following 
establishments,  viz. : — The  Polytechnic  of  Vienna  ;  similar  institutions  at  Prague  and  Graz  ;  the  commer- 
cial academy  of  Lemberg ;  "professional  schools"  at  Vienna,  Graz,  Briinn,  Prague,  Trieste,  Brody, 
Eakonitz,  Eeichenberg— eight  in  all ;  drawing  schools  at  Prague,  Olmiitz,  Lemberg,  and  Graz ;  a  school 
of  applied  drawing  at  Vienna.  Nearly  ten  years  earlier  the  idea  of  schools  more  closely  meeting  the 
practical  needs  of  the  people  had  asserted  itself,  and  the  early  ideas  as  to  the  best  constitution  for 
"  Reahchulen"  accentuated  the  recognition  of  the  need  for  industrial  instruction.  The  Minister, 
Count  Leo  Thun,  gave  his  attention  to  the  question,  and  on  2nd  March,  1851,  the  organisation  of 
industrial  and  technical  education  commenced.  The  backward  state  of  Austrian  industry,  as  compared 
with  that  of  other  countries,  concentrated  attention  to  the  question  of  the  necessity  for  this.^ 

The  early  "  Realsclmlen  "  of  Austria  gave  elementary  industrial  instruction.  There  were  two 
grades— the  lower,  with  two  years'  study  ;  the  higher,  with  three  years.  There  were  also  Sunday  courses 
for  workmen. 

Tha  Imperial  decree  of  8th  August,  1868,  reconstituted,  however,  the  RealschuJen.  They  became 
schools— the  aim  of  which  was  to  provide  a  general  education,  in  which  special  importance  was  attached 
to  mathematical  science,  the  natural  sciences,  and  modern  languages.  A  second  aim  was  that  they 
.should  constitute  a  normal  preparation  for  higher  technical  schools,  polytechnics,  the  forestry  academy, 
mining  academy,  etc. 

This  reform  is  recognised  as  a  wise  one,  and  it  forced  the  Government  to  consider  the  question  of 
providing  adequate  technical  instruction,  While  the  State  was  hesitating,  the  local  authorities  took  the 
initiative,  and  established  a  considerable  number  of  schools.  Even  as  late  as  1870  little  had  been  done 
by  the  State.  It  will  be  seen  from  these  facts  that  the  great  development  of  technical  education  in 
Austria  has  taken  place  withm  three  decades. 

3. 


'To  whom  the  Commissioners  are  undervery  great  obligations,  and  to  whom  their  best  thanks  are  due  for  great 
courtesy,  and  for  the  information  obtained  by  His  Excellency's  exertions 

«  StatistLk  der  Unterrichtsanstalten  in  den  im  Reiclisrathe  vertrotenen  Konigreiehen  und  Liindern.     Wien,  1902. 

«^j„,a^o.  of  this  the  htte  brochure  of  Dr.  Adolf  MiiUer,  Sectionarath  in,  k.  k.  Ministerium  fiir  C  iltus  und 
.Unterneht^  Otiye^      p,..  i,e,mrhhch,  l!,Idmmir,,„,i  ,„.  0,,tenr:rh,"  is  worth  rea.ling.     Staatsdruckerei,  Wien. 
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3.  Belays  in  developing  Technical  Education  in  Austria.— It  is  worthy  of  mention  that  delav 
and  difficulty  arose  through  questions  of  administration.  The  Minister  of  Public  Instruction  and 
the  Minister  of  Commerce  were  both  interested  in  industrial  and  commercial  schools,  etc.,  and  an  attempt 
in  1872  by  a  ministerial  committee  to  distribute  the  responsibility  was  a  failure.  The  arrangement 
was  as  follows  : — 

Under  the  Minister  of  Commerce  were  placed — 

(1)  Schools  of  a  definite  technical  character,  which  afforded  instruction  in  a  domestic  or  a 
manufacturing  industry,  but  did  not  embrace,  or  which  embraced  in  a  very  restricted  way, 
subjects  relating  to  general  or  industrial  education. 

(2)  "Weaving  schools,  and  any  others  which  did  not  constitute  a  branch  of  a  general  industrial 

school. 

Under  the  Minister  for  Public  Instruction  were  placed — • 

(1)  Schools  in  which  the  plan  of  instruction  tended  to  provide  an  education  of  a  general 
character. 

(2)  Schools  which  were  designed  to  make  good  the  deficiencies  of  primary  education — e.g.,  schools 
of  apprenticeship,  or  apprenticeship  courses  in  schools  forming  annexes  to  primary  schools. 

(3)  Schools  which  should  be  considered  secondary  industrial  schools,  in  which  there  were 
several  special  divisions. 

It  is  easy  to  see  that  authority  so  divided  could  hardly  be  satisfactory,  especially  when  the  intimacy 
of  the  relation  of  various  forms  of  education  is  kept  in  view. 

In  1875  an  important  step  was  taken,  consequent  upon  a  report  of  Von  Dumreicher,  viz.,  the 
creation  of  the  "  Staatsgewerbeschule."  These  state  industrial  schools  were  divided  into  lower  and  higher 
schools,  differing  essentially  from  one  another,  in  the  following  way  :  — 

The  lower  class  of  school  aimed  at  extending,  as  quickly  as  possible,  the  education  of  those  who 
may  desire  to  become  superior  workmen,  overseers,  etc.,  in  the  building  industry,  in  metallurgical  and 
chemical  industries,  and  in  particular  callings  of  like  character.  The  courses  were  so  designed  as  to 
assist  the  students  to  become  foremen,  overseers,  heads  of  industrial  establishments,  designers,  etc.,  and 
at  the  same  time  it  greatly  improved  the  eiEciency  of  the  workmen.  The  complete  course  of  instruction 
was  generally  of  two  years'  duration,  and  demanded  only  a  primary  school  preparation  ;  and,  if  the  locality 
allowed  of  it,  some  practical  instruction  in  some  industry  or  calling  was  also  demanded,  or  at  least 
encouraged. 

The  Higher  Industrial  School  (  HoJiere  GewerhescJiule)  was  organised  in  a  very  different  manner, 
both  as  regards  its  aim,  method,  and  initial  requirements.  The  Hohere  Oeiverbeschule  was  the  natural 
continuation  school  for  the  lower  secondary  school  (  UntermittelscJiule)  and  it  consisted  of  a  course  of  three 
classes,  each  of  one  year's  duration.  It  endeavoured  to  provide  that  knowledge  of  science,  of  the  technical 
arts,  and  that  practical  skill,  which  would  qualify  men  to  become  master-builders,  contractors,  directors  of 
mechanical  and  metallurgical  workshops,  and  of  small  factories  ;  to  become  the  proprietors  of  industrial 
establishments  of  a  mechanical  character ;  to  become  mechanicians  in  railways  and  factories,  foremen  of 
works  in  breweries  and  distilleries,  etc.  It  was  therefore  necessary  to  give  considerable  attention  to  those 
general  elements  of  education  which  such  industries  and  callings  demanded,  in  order  that  their  progress 
might  be  reasonably  assured. 

Industrial  schools  often  had  schools  of  apprenticeship  as  annexures. 

In  1881,  the  creation  of  a  "  Higher  Direction  of  Industrial  Education"  under  the  Ministry  of 
Public  Instruction,  was  the  first  step  toward  constituting  practically  a  new  era,  leading  to  the  more 
complete  organisation  of  technical  education. 

In  1883,  there  was  an  important  reform  in  the  schools  of  industrial  apprenticeship.  Their 
organisation  was  improved  by  dividing  them  into  general  industrial  schools  for  all  industries  {Bie 
allgemeine  gewerhliche  Schulen)  and  special  schools  for  certain  industries  or  for  groups  of  cognate 
industries  {Die  faehliclie  I'orthildungsschulen) .  Special  technical  schools  are  known  as  "  Fachscliulen"  and 
the  general  school  of  apprenticeship  as  "  Die  allgemeine  HandicerJcerschule." 

The  special  industrial  schools  {Qewerblichen  Fachschulen) ,  which  formerly  often  had  merely  the 
character  of  model  workshops,  became,  by  reason  of  the  reorganisation,  in  the  truest  sense  schools  of 
special  technical  education.  The  distinction  between  a  school,  properly  so-called,  and  the  workshop 
became  increasingly  clear,  and  the  reform  movement  endeavoured  in  a  thoroughly  methodical  manner  to 
assimilate  the  intellectual  elements  of  the  calling  in  life  with  the  practical  ones. 

A  workmen's  school,  to  be  complete,  must  not  only  suitably  continue  the  intellectual  elements  of 
education,  it  must  also  put  them  into  practice  as  early  as  possible,  and  the  reform  referred  to  supplied 
and  completed  one  of  the  ideas  which  were  embodied  in  the  Realschule  that  had  been  abandoned  in  1867. 

At  the  present  time  the  organisation  of  the  technical  schools  of  Austria  is  very  complete,  and  as 
each  step  has  been  taken  with  great  deliberation,  the  delay  has  not  been  without  benefit.  And  it  may  be 
observed  that  a  thorough  consideration  of  each  step  to  he  taken  in  education  is  the  only  way  to  make 
true  progress. 

4.  Courses  in  Austrian  Technical  Schools. — It  is  not  proposed  to  give  details  of  the  courses 
of  the  Austrian  schools.  They  are  very  similar  in  character  to  those  of  Germany  and  other  parts  of 
Europe,  and  shew  the  same  characteristic  thoroughness  of  method  and  development.  The  same  care  is 
taken  that  the  instructors  shall  be  educationists  as  well  as  workmen.  It  will  be  suificient  therefore  to 
give  a  general  account  of  the  provision  made  in  typical  schools  for  the  technical  education  of  the  Austrian 
people,  and  will  be  regarded  as  unnecessary  to  go  into  the  individual  elements  of  the  curricula.  A  few 
typical  programmes  will  be  given  in  section  18,  hereinafter. 

5.  State  Industrial  Schools  of  Vienna. — There  are  two  "  Staatsgewerheschulen  "  in  Vienna — one 
established  in  1870  and  the  other  in  1899.  The  former  has  about  1,700  students,  and  the  latter  about 
600.    The  former  embraces — 

(I)  A  higher  industrial  school  with  a  general  section  of  one  year,  the  2nd,  3rd,  and  4th  years  being 
under  two  divisions,  viz.,  (i)  an  industrial  construction  division,  and  (ii)  a  mechauico-technical 
division. 
(II)  A  lower  division,  known  as  the  school  for  overseers,  etc,  (JVerhmeisterschule) ,  with  an  industrial 
construction  section.  (Ill) 
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(III)  A  series  of  special  courses  for  master-workmen  and  their  assistants.  These  courses  include 
instruction  for  the  following: — (a)  Those  having  charge  of  boilers,  machinery,  and  ships; 
locomotive  drivers,  mechanics,  etc.  ;  (b)  engine-fitters,  etc. ;  (c)  bricklayers,  stone-masons, 
carpenters;  (d)  for  joiners  and  cabinet-makers;  (e)  furniture  and  artistic  cabinet-makers; 
(f )  sculptors  and  modellers ;  (g)  there  is  further  an  industrial-art  drawing  section,  and  (h)  a 
general  division. 

(Ill)  are  winter  classes;  (1)  and  (II),  both  summer  and  winter. 
The  SiaafsgewerbescJiule,  founded  in  1889,  has    no    Ilijhere    Oewerbeschulc,  but  has  (I)   a  Werk. 
meisterschule  tor  meta,l  industries  and  for  electro-technics ;  and  (II)  a  series  of  five  special  courses,  viz., 
(a)  locksmiths  and  other  metal  workers  ;  (b)  mechanics  in  charge  of  boilers,  engines,  etc. ;  (c)  locomotive 
drivers  ;  (d)  mechanics  ;  (e)  cabinet-makers. 

6.  Slaie  Industrial  ScJiool,  Salzhurg. — The  Sfaafsg  wtvlieicliule  of  Salzburg  was  established  in  187G. 
It  has  three  sections,  viz,  :  — 

(I)  School  for  overseers  and  foremen,  including  an  industrial  construction  division,  and  an  art- 
industrial  division,  the  latter  subdivided  into  (i)  general  classes,  and  (ii)  trade-school  for  cabinet- 
makers, modellers,  and  carvers  ;  (II)  a  school  for  drawing  and  modelling,  and  (III)  a  special 
course  for  manual  work  for  women.     The  courses  are  held  both  in  winter  and  in  summer. 

7.  State  Industrial  School,  (?ra«.— The  "  StaatsgeicerbescJiule"  of  Graz,  founded  in  1S7G,  has  tho 
following  divisions,  viz. : — 

I.  School  for  overseers  {WerhmeistersoJiule)  with  an  industrial  construction  division,  having  special 
schools  for  building  industries,  in  the  narrow  sense,  for  carpenters,  stonemasons,  joiners,  and 
for  ironworkers  ;  and  also  an  art-industrial  division,  with  special  schools,  as  follows,  viz. : — 

(a)  School  for  decorative  painters. 

(b)  School  for  ceramics,  for  modellers,  for  pottery  painting,  etc. 

(c)  School  for  wood-industries,  turners,  cabinet-makers,  wood-carvers,  etc. 

(d)  For  metal  industries,  chasers,  engravers,  decorative  iron-workers. 
II.  Special  Course  for  art- embroidery. 

The  preceding  are  all  both  summer  and  winter  subjects. 
III.  Drawing  and  modelling,  in  summer  only. 

There  are  nearly  40  teachers,  and  about  300  pupils. 
In  the  preceding  schools,  the  language  is  German. 

S.  State  Industrial  School,  Trieste. — The  industrial  school  of  Trieste  was  founded  in  1887.  It  has 
about  1,000  students,  and  40  instructors;  the  language  spoken  being  Italian.  The  courses  are  as 
follows : — 

I.  Higher  Industrial  Schools,  organised  like  the  Vienna  School. 

II.  Overseers'  School,  viz.,  an  Art-Industrial  School,   with   special  courses,  for  wood-industries, 
ornamental  sculpture  and  decorative  painting. 
ITT.  Course  in  ship-building. 

IV.  Course  for  art-embroidery,  lace-making,  etc.  ;  and 
V.  Evening  and  Sunday  schools,  with  the  following  sections,  viz.  :  — 

(a)  Bricklayers  and  stonemasons  ;  (b)  decorative  painters  and  lithographers  ;  (c)  sculptors 
and  carvers;  (d)  engine-fitters;  (e)  machine-shop  mechanics;  (f)"German;  (g)  industrial 
book-keeping  ;  (h)  furniture  making  ;  (i)  workers  in  electro-technics. 

The  courses  are  held  both  in  winter  and  summer,  excepting  in  the  case  of  the  eveninr'  and 
Sunday-schools.  ° 

9.  State  Industrial  School  of  Innshrucl:.— This  school,  established  in  1884,  has  now  a  teaching-staff 
of  about  20,  a  pupilage  oh  about  200,  and  the  following  courses,  viz. : 

I.  School  for  overseers,  with  (i)  an  industrial-construction  division,  and  (ii)  an  art-industrial 
division,  having  special  courses  for  workers  in  the  wood-industries,  for  workers  in  metal,  and  for 
painting.  ' 

II.  Course  in  drawing  for  women. 

III.  Drawing  for  men. 

IV.  Special  course  for  fine  mechanics. 

The  above  courses  are  held  both  in  summer  and  winter,  tho  language  spoken  being  German. 

^«  .  rJ^h  Sl'J'"^-T''"^  ^stf  ofPrague.~Th^  state  industrial  school  of  Prague,  established  in  1882, 
Tn  w?nTer  and°  ummeJ:-' '  '''''  ^^^  ''"'^•'"*'-     ^^  ^^^  ^^"^  l-ollowi;g  courses,  held  both 

^'  S'dil^St'^  r'\°° •'  'f\  ^" . >"dustrial-construction  division,  a  mechanioo-techuical  division, 
and.  a  division  tor  technical  chemistry. 

II.  An  overseers' school,  with  a  iren^ral  constnictininl  rI;v;o;r^r,   „,  o  i      •     i  i-  ■  • 

,  ouii...,u  i^uusK  uLcionai  division,  and  a  mechauical  division, 

11.   Other  Industrial  Schools. — In  Pilsen  there  i^  n  fioi-mo,,  o„  i  „i         i^      i,  .i  cy..     ^  ?      i   ?  " 

each  about  the  same  size;  the  former  havin'  a  Th''    ;  S 

division.     These  schools  w;ere  established  in  1877  an  1   i   "'^"''^'"^  ^^^^^^ '  ^^«  ]^^'^^'  ?^  electro-technical 
and  about  300  students  each.  ' '  ''"^  ^"''^  respectively,  an.l  luive  about  30  instructors, 

studen^hf  :'S:?  mSsInfl^Sd  tf'  ^ii;j^  1870.  with  about  40  teachers  and  about  600 
technology  in  each.  overseers    school.     There    is  a  division  for  chemical 

At 
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+P«.},^.f*„,5'w  *''^''lm^  ^°.^T'f /^'^''^^  "'^^  ^^'•'^'^'^  Staatsgewerleschulen,  each  with  about  30 
teachers,  and  between  400  and  500  students, 

Ann  _  .^*  ^,'«^i^^.,'^''!«%«'':«'"*«^f  ?f «.  established  in  1884,  having  now  nearly  40  teachers  and  between 
400  and  oOO  pupils,  there  IS  a  higher  industrial  school,  an  overseers'  school  with  divisions  for  colour 
we^vin       ""^   (ehemical  technology),  and  weaving.     Among  the  special  courses  there  is  also  one  for 

1  ^  7™.*'r  f  "l"''  {'*'^''«*!'"'«^  ^°^oo^  "t  Lemhcrci,  established  in  1891,  with  now  nearly  40  teachers  and 
about  400  students,  there  is  an  overseers'  school  and  an  art-industrial  school.  The  overseers'  school  has 
two  divisions,  VIZ.,  one  for  industrial  construction,  the  other  for  art-industries.  It  has  also  drawing  for 
women  and  drawing  and  modelling  for  men. 

The  details  of  sections  of  the  overseers'  school  are  as  follows,  viz. , 

There  are  schools  for  (a)  bricklayers,  etc.,  (J)  carpenters,  (c)  stonemasons,  (d)  ioiners  and  cabinet- 
makers,  etc. 

In  the  art-industrial  division  there  are  («)  painters  (A)  sculptors,  (c)  artistic  furniture  makers, 
(a!)  wood-carvers,  (e)  turners,  (/)  artistic  locksoiiths,  (y)  embroiders,  (A)  lacemakers.  There 
18  also  drawing,  etc.,  for  men  and  women. 

'^\i&  Polish  Industrial-Art  School  at  Graeow,(i^i^\\»\^A\n  W1^,^x\k\  the  German  industrial  state 
school  at  Czernowitz,  call  for  no  special  comment,  excepting  perhaps  that  there  is  a  course  for  drawing- 
teachers  for  the  industrial  continuation  schools  given  at  the  Cracow  schoal. 

12.  5'Ae^r^jMtZtts^HaZ  iScAooZs  o/^MS<rJfl!.— There  are  special  art-industrial  schools  {Kunstgeieerhe- 
schulen)  at  Vienna  and  Prague,  to  which  some  slight  reference  may  be  made.  The  Kunslgetverhesclmle  of 
the  Imperial  Austrian  Museum  for  Art  and  Industry  was  established  in  18(57.  It  has  about  23  teachers 
and  about  250  students.  It  has  the  following  organisation  :—(i)  general  division;  (ii)  special  schools 
for  architecture,  painting,  and  sculpture  ;  (iii)  special  workshops  for  chasing,  embossing,  etc.,  ceramic 
decoration  and  enamel  painting,  the  drawing  of  lace-designs,  wood-carving  ;  (iv)  chemical  laboratory. 

The  Prague  school,  established  in  1885,  the  language  being  both  German  and  Czech,  has  nearly 
30  teachers  and  300  pupils.  It  has  four  divisions,  viz.:  (i)  a  general  division;  (ii)  drawing  and 
painting  school  for  women  ;  (iii)  special  schools  for  art-embroidery,  decorative  architecture,  wood- 
carving,  modelling,  art-industrial  work  in  metals,  flower-painting,  textile  art-industry  ;  (iv)  art-industrial 
evening  and  Sunday  courses. 

The  above  account  will  give  a  fair  conception  of  the  endeavour  of  the  Austrian  Government  to 
meet  the  needs  of  its  subjects  in  the  matter  of  technical  education. 

What  was  seen  by  the  Commissioners,  both  in  Bohemia  and  Austris,  in  the  way  of  material 
equipment  and  general  organisation  of  technical  education,  was  excellent.  The  strenuous  efforts  being 
made  throughout  Europe  to  improve  technical  education,  and  by  this  means  to  improve  industrial 
efficiency,  are  as  conspicuous  in  Austria  as  elsewhere. 


13.   Typical  programmes  of  Austrian  Schools. — The  following  series  of  programmes  maybe  regarded 
ical  of   Aimtnan  Tfinlim'fin.l  Slphonls       TVip^  nrp   crivpn  in  jt    iv(-»?l'  nn    't  n''l-io  '''^^■clopment  of  industrial 

Oestcrreich),  by  Rudolf, 


as  typical  of  Austrian  Technical  Schools.     They  .are  given  in  a  work  on   "  The  dLnclopmentof  industrial 


education  in  Austria"  (Die  EnUvicklung  des  gewerhlichen  Unierrichtswesens  in 
Freiherr  (Baron)  von  Klimburg,  the  Imperial  Royal  Ministerial  Vice-Secretary. 

It  is  not  intended  to  give  the  entire  series  of  illustrative  programmes ;  but  merely  a  sufficient 
number  to  give  a  general  idea. 


Programme  of   an  Ordinary  Artisan  School. 


Subjects  (Obligatory). 

Classes,  and  Hours  per  Week. 

I.                     II. 

III. 

Theology  ... 

Mother-tongue  and  Business  Terminology 

Geography 

Elements  of  Natural  Science  and  Mechanics   ... 

Materials  and  Technology 

Commercial  Arithmetic  ... 

Industrial  Book-keeping  and  Industrial  Law   ... 

Freehand  Drawing 

Geometry,  Geometrical,  and  Projection  Drawing 

Technical  Industrial  Drawing 

Modelling ...          

Instruction,  in  order  to  give  practical  f.kill 
Caligraphy 

1 
4 

2 

2 
2 
3 

"g 

6 

6 

2 

1 
3 

1 
2 

4 

2 

2 
4 
3 
6 
4 
9 

"2 
3 

2 
2 
4 

8 

4 

14 

Total 

34 

41 

■11 

A  Second  Language        ...          

4 

4 

4 

Programme 
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Programme  of  an  Ordinary  Industrial  Continuation  School. 


Subjects, 

Classes  and  Hours 
per  Week. 

Subjects. 

Classes  and  Hours 
per  Week. 

Prepara- 
tory. 

I. 

II. 

Prepara-       j 
tory. 

II. 

Reading  and  Elocution 

Writing 

Arithmetic 

Elementary  Freehand  Drawing 

Freehand  Drawing 

2 

1 
o 

3 

2 

-J 

Bu.siness    Documents,     Termi- 
nology, etc. 
Industrial  Arithmetic 
Special  Industrial  Drawing  . . . 
Industrial  Book-keeping 

Total      

2 
2 

2 
4 

2 

8 

8 

8 

Programme  of  a  Mechanico- Industrial  Siyecial  School  {Klagenjurt). 


Classes  and  Hours 
per  Week. 

Subjects. 

Classes  and  Hours 
per  Week. 

Prepara- 
tory. 

I. 

II. 

Prepara- 
tory. 

I. 

II. 

Arithmetic 

Geometrical  Drawing  . 
Mechanical  Drawing    . 
Freehand  Drawing 
Caligraphy 
German ... 
Geography 
Natural  History 
Geoiiiftrv 

2 

.-^ 

-' 

4 

4 
2 
2 
1 
1 

2 

e" 

2 
1 

•2" 

•) 

-J 

2 

e" 

1 

2 

Technology 

Book-keeping  ... 

Physics 

Chemistry 

Theory  of  Mechanism 

Mechanics 

Theory  of  Electricity ... 

Practical  Instruction 

Total      

35 

2 
2 
1 
1 

33 

2" 
2 

1 
37 

Thcdiy  uf  Projection    . 

53 

54 

53 

Programmes  of  Various  Courses  for  Foremen  (Werhneisterschule). 


Half-yeai 

■  Courses. 

Subjects. 

Chemical  Industries. 

Building  Industries. 

Mecbanioal  Industries. 

I. 

II. 

III. 

lY. 

I. 

II. 

III. 

IV. 

I. 

II. 

III. 

IV. 

German   ... 

4 

3 

2 

4 

3 

0 

4 

S 

0 

Geography 

1 

1 

1 

Arithmetic 

6 

6 

6 

Geometry 

4 

5 

4 

5 

4 

Theory  of  Projection     ... 

,s 

8 

8 

Freehand  Drawing 

8 

4 

,s 

8 

8 

8 
4 
4 

6 

4 

Natural  Science ... 

4 

Mechanical  Technology 

3 

4 

Business  Documents  and  Terminology 

1 

1 

I 

Algebra  ... 

4 

4 

4 
5 
6 

Descriptive  Engineering 

3 

"3 

14 

'3 

18 

Mechanical  Drawing     ... 

Commercial     Correspondence    and    In- 

0 

■■> 

dustrial  Book-keeping. 

Mathematics 

Mechanics 

4 

Special  Mechanical  Technology 

8 
4 

10 
6 
3 

Special  Engineering 

Surveying 

-) 

Physics   ... 

4 

4 

4 

1 

^ 

General  Chemistry 

8 

4 

... 

Laboratory  Practice 

r, 

1:^ 

•''1 

■^4 

■■ 

Chemical  Technology 

5 

fi 

6 

Mineralogy 

S 

Architecture 

, 

Architectonic  Form 

4 

13 

iJ) 
6 

... 

Architectural  Mechanics 

t        ... 

Design  Drawing 

Applied  Freehand  Drawing      

38 

40 

■2 
1( 

... 
) 

Totals 

37 

41 

41 

39 

39 

3S 

)        40 

40 

37 

42 
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HUNGAKT. 

14.  Technical  Education  in  Hungary. — Both  the  lower  and  higher  branches  of  technical  education 
have  been  advanced  greatly  in  recent  years  in  Hungary.^  It  is  proposed  to  first  give  a  general  outline 
of  the  provision  made  for  the  various  branches  of  industrial  education  and  then  to  afford  suiEcient 
indication  of  detail  to  disclose  the  grade  of  the  instruction. 

15.  The  History  of  Industrial  Education  in  Hungary. — In  the  eighteenth  century,  industrial 
instruction,  which,  prior  to  that  time,  was  fostered  by  the  religious  orders,  became  general  in  Hungary, 
and  the  whole  educational  scheme  was  organised  under  the  initiative  of  the  Empress  Maria  Theresa  in 
1770-1777.  The  first  development  of  the  industrial  school,  with  an  adjunct  workshop  for  practice,  was  in 
1779.  In  1783  a  decree  of  the  Hungarian  Government  made  it  obligatory  upon  apprentices  to  attend 
the  Sunday  schools  for  drawing  which  the  larger  cities  were  required  to  establish,  the  provision  being 
made  more  effective  by  a  further  decree  in  1795.  This  latter  prevented  any  master  from  receiving  a  boy 
as  apprentice  unless  he  had  passed  through  the  elementary  school.  He  was  required  to  attend  the  Sunday 
school  for  drawing  for  at  least  one  year.  Journeymen  had  also  to  attend,  since  without  the  attendance- 
certificate  for  the  one  year  they  could  not  become  master-workmen. 

Then  a  number  of  lower  trade-schools  were  established  in  Budapest  and  some  of  the  larger 
provincial  cities,  the  apprentices  being  taught  both  on  Sundays  and  in  the  evenings  of  week-days.  This 
was  about  the  middle  of  last  century,  when  Budapest  established  the  higher  industrial  school  that  has 
since  developed  into  the  polytechnicum. 

By  the  law  of  1872,  apprentices  were  required  to  regularly  attend  apprentice-schools,  the  law  of 
]8Sli  (No.  XA'II)  making  it  obligatory  on  the  communes  to  establish  these  wherever  there  were  fifty 
apprentices  working  in  shops  or  factories  therein.     (See  Section  SO.) 

Industrial  schools,  covering  a  wider  area  of  instruction,  have  in  the  last  few  decades  been  very 
rapidly  develoised.  These  embrace  instruction  for  wood  and  metal  workers,  for  weavers,  for  workers  in 
the  ceramic  industries,  etc.  The  diagram  herewith  will  give  a  conception  of  the  rapidity  of  the 
development  between  the  years  1868  and  1S97.2  The  shaded  portion 
represents  the  contribution  to  the  expenditure  by  the  Department  of  Com- 
merce, that  unshaded  the  contribution  through  the  education  department, 
while  the  ordinates  to  the  upper  line  represent  the  totsl  experditure. 

16.  Organisation  of  Hungarian  Industrial  Education. — Industrial 
education  is  well  organised  in  Hungary — that  is  to  say,  while  it  is  adjusted 
to  local  needs,  it  is  uniformly  developed  and  its  parts  are  always  organically 
coherent.  The  teaching  is  usually  in  Hungarian,  but  it  may  be  in  another 
language,  provided  at  least  two  hours  a  week  are  devoted  to  Hungarian  itself. 

The  Department  of  Gommeroe,\\\i\(ih  has  a  speci.al  bureau  for  indus- 
trial education,  is  in  charge  of  all  technical  schools.  On  the  other  hand, 
the  Department  of  Edvcation  has  charge  of  the  schools  for  apprentices. 
This  organisation  is  not  quite  satisfactory. 

The  teachers  of  the  latter  schools  are  generally  either — 

(a)  Teachers  of  elementary  schools,  or 

(b)  Teachers  of  secondary  schools  ; 
and  they  teach  in  the  apprentice-schools  for  a  small  additional  salary. 

The  teachers  of  the  technical  and  trade  schools  are  generally  of  higher  attainments.     They  are— 
(i)   Graduates  in  mechanical  engineering  in  the  polytechnicum  (instructing  metal  and  woodworkers, 

weavers,  engineers,  constructing  machines,  etc.). 
(ii)  Architects  and  sculptors  (instructing  stonemasons,  etc.). 
(iii)   Chemists,  modellers,  sculptors,  etc.  (instructing  workers  in  glass  and  the  ceramic  arts). 

A  provision  worthy  of  note  is  that  all  the  higher  class  of  teachers  are  sent  to  notable  schools  in 
other  countries,  for  at  least  a  year,  at  the  expense  of  the  State,  to  study  their  special  subject,  or  they 
enter  the  University  and  study  appropriate  special  subjects. 

The  Department  of  Commerce  sends  also  its  trade-teachers  to  foreign  countries  to  study  the 
condition  of  trades  and  trade-teaching,  and  in  general  each  teacher  has  three  or  four  years  academic  work 
supplemented  hij  one  yea7's  travel  in  foreign  lands.  •       i     •  ■ 

It  will  be  recognised  that  the  Hungarian  regime  tends  to  continually  counteract  insularity  and 
self-sufiiciency,  and  tends  also  to  secure  all  those  advantages  which  are  derived  by  keeping  in  touch  with 
progress  elsewhere. 

17  Types  of  School  for  Technical  Education,  Hungary.— Ihe  kinds  of  industrial  schools,  etc., 
provided,  may  be  more  completely  classified  as  (a)  general  schools  for  industrial  apprentices,  and  (b) 
professional  schools  for  industrial  apprentices.     These  two  classes  embrace  such  as  the  following,  viz.  :— 

(i)  Schools  for  apprentices. 

(ii)  Schools  for  advanced  apprentices  or  journeymen. 

(iii)  Schools  of  design,  and  for  industrial  drawing  generally. 

(iv)  Industrial  schools  for  women. 

(v)  Trade  schools,  and  schools  for  special  subjects  and  crafts. 

(vi)  Lower  industrial  schools, 
(vii)  Higher  industrial  schools, 
(viii)  Technical  industrial  schools. 

(ix)   General  culture  schools  teaching  some  branches  of  industry. 

(x)   Special  educative  museums  illustrating  various  important  industries. 

^  ^     ^  Schools 


'  '-\ ;  r'  -' 

'"-"^ 

''/:'■' i' 

-■'-' 

1 

£So,oc 

^o:'     ' 

^"i:-"-^-! 

'    / 

£30,6 

^y. 

!-^a 

./ 

:    '1 

)C(T 

-  j 
'"T- 

]  I.I ! "; '  1 ' 

1  |R 

,  i 

.        1    1 

r  r, '' 

! 

;::i^ 

/| 

-t 

fiq 

;': 

^T^ 

/ 1 
I 

;  1 

^^- 

/ '  '  ^ 

dfi 

t: 

H--- 

v- 

...i^^S 

I;, 

l±t"" 

tj; 

186 

3 

. 

880 

190011 

infiu 


1  As  the  report  of  this  Ministerial  Councillor  Jozsef  SzteriSnyi  shews.     Budapest,  1900.  •    j  4.u      i,-  c 

"The  laws  of  1868  and  1884  copoerning,  respectively,  primary  education  and  industry,  have  exercised  the  chiet 
DC 3  on  these  schools. 
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Schools  for  Apprentices  (i). — Trade  apprentices  are  required  to  attend  apprentice-schools.  In 
some  there  are  preparatory  classes,  in  which  the  instruction  is  similar  to  that  of  the  elementary  school. 
Pactory-proprietors  and  masters  of  shops,  etc.,  are  liable  to  fines  of  50  florins  (about  £4  7s.  6d.)  for 
failure  to  send  apprentices  to  these  special  schools. 

The  schools  for  apprentices  aro  maintained  by  a  special  tax,  limited  to  2  per  cent,  of  the  school- 
tax,  and  where  this  is  not  enough  the  deficiency  is  made  good  by  subsidies  granted  by  the  Ministry  of 
Education.  Two  hours  are  given  twice  a  week  and  three  hours  on  Sundays. — that  is,  seven  hours  in  all. 
As  far  back  as  1895-6,  Hungary  had  nearly  366  of  these  schools,  attended  by  something  like  72,676 
pupils,  and  over  2,150  teachers.  In  1896-7  there  were  375,  with  about  77,000  pupils,  and  about  2,200 
teachers. 

Schools  for  Advanced  Apprentices  or  Journeymen  (ii)  are  maintained  by  contributions  from  the 
city  authorities  and  the  Government,  supplemented  by  fees  for  tuition.  They  are  relatively  few  in 
number. 

The  object  of  the  Schools  of  Design  (iii)  is  to  improve  industrial  art  and  to  introduce  new 
applications  of  art  into  industrial  pursuits. 

Industrial  Schools  for  Women  (iv). — Schools  with  a  two-years'  course,  the  object  of  which  is  to 
qualify  women  for  suitable  occupations,  exist  in  Hungary.  Some  are  subsidised  by  the  State,  some  by 
the  Communal  or  Municipal  authorities,  and.  others  are  private.  Drawing  is  a  subject  common  to  every 
one  of  these  schools  ;  and  a  foreign  language,  arithmetic,  and  book-keeping  are  included  in  the  theoretical 
instruction. 

Trade  Schools  and  Special  Schools  (v). — There  are  also  schools,  under  the  Hungarian  Department 
of  Commerce,  provided  with  workshops.  These  have  courses  of  from  one  to  three  years. i  Their  aim  is  to 
qualify  as  skilled  labourers  for  various  trades,  and  also  for  industries  that  can  be  carried  on  at  the  home. 
.L'here  are  also  special  schools. 

The  course  of  instruction  varies  very  much  in  the  trade-schools,  but  averages  about  ten  hours  a 
week  theoretical  instruction,  and  about  forty  hours  a  week  practical  work.  A  peculiar  feature  in  Hungary 
is  what  may  be  called  wage- work  schools,  in  which  the  material  is  taken  home  and  the  completed  work  is 
brought  back  to  the  school. 

Lower  Industrial  Schools  (vi). — These  are  schools  which  merely  prepare  boys  for  entry  into  shops 
as  apprentices. 

Higher  Industrial  Schools  (vii). — E.vcluding  the  polytechnicum,  at  the  head  of  the  industrial 
school-system,  there  are  institutions  which  aim  at  thoroughly  preparing  such  classes  as  foremen  of 
factories  and  factories'  proprietors.  The  courses  are  from  one  to  three  years,  but  latterly  it  has  been  felt 
that  the  highest  courses  should  be  extended  to  four  years.  Those  who  pass  the  highest  courses  have  the 
term  of  military  service  reduced  to  one  year.  (It  is  thus  similar  to  the  einjdhri(je  Examen  of  the  German 
system.)  They  have  also  preference  in  the  lower  offices  of  the  customs,  postal,  telephone,  and  railroad 
departments.  In  some  of  the  schools  the  teaching  is  of  a  fairly  high  grade,  and  the  practical  workshops, 
where  nearly  half  of  the  time  is  spent,  are  on  a  large  scale  and  are  equipped  with  modern  technical 
apparatus  of  an  excellent  character. 

Among  the  noted  schools  may  be  mentioned  that  at  Kascbau  (Hungarian  Kassa),  a  town  of  about 
30,000  inhabitants,  on  the  right  bank  of  the  Ilernad,  173  miles  north-easterly  from  Budapest.  This  school  is 
devoted  to  the  teaching  of  general  mechanics,  machine  construction,  electro-technics,  and  political  economy. 

The  school  at  Budapest,  one  of  the  largest  in  Eastern  Europe,  teaches  architecture,  mechanical 
engineering,  chemistry,  metal  work,  and  wood  industries.  In  addition  to  the  day  courses,  it  had  a  number 
of  special  winter  courses,  as  for  example,  courses  f.jr  the  building  trades,  and  for  stokers,  engineering, 
for  stationary  and  locomotive  engines,  etc. 

At  Kronstadt  (Hungarian,  Brasso,  115  miles  northerly  from  Bucharest),  is  an  industrial  school  for 
joiners,  where  the  chief  study  is  artistic  wood-carving. 

These  industrial  technical  schools  promote  the  excellence  of  Hungarian  industry,  and  are  considered 
one  of  the  most  promising  types  of  practical  schools,  the  instruction  being  very  systematic,  and  combining 
both  theoretical  and  practical  features.  The  programmes  hereinafter  will  give  a  general  idea  of  the 
distribution  of  the  work  therein,  and  will  be  developed  with  sufficient  fulness. 

In  order  to  acquire  a  more  complete  idea,  we  may  adopt  the  classification  of  the  Hungarian 
authorities.     The  Hungarian  analysis  is  as  follows  : — 

I.  Industrial  instruction  : — 

(a)  Schools  for  apprentices  ;   (5)  Improvement  schools  for  youno-  workmen. 
II.  Professional  instruction  : —  ° 

{a)  Schools  for  artisans ;  (6)  Special  schools ;  (c)  Higher  Schools  of  Arts  and  Crafts; 
id)  Schools  of  decorative  art ;  {e)  Industrial  schools  for  Young  women ;  (/)  Schools  for 
industrial  drawing  ;   {g)   Courses  m  the  .Museum  of  Indust'rial  Technolo-y 


viz., 


!&.__  Ilavgarian    Schools  for    Apprentices  ~The,e   schools   may  be   divided  into   two  classes,  .,,.., 

general      and      special.        1  he  ordinary  course  lasts  three   years,    the  instruction   continuing  for  ten 

months   of  each  year;  but  in  the  case  of  the  building  industry  it  lasts  only  for  six  months      Eour 

hours  on  two  days  a  week  are  devoted  to  the  acquisition   of  general  knowledge,    and  three  hours  on 

Sunday  to  drawing.  o  >  •    '■^■^  uuino  ^^ 

19.  Redding    on    various   suhjects. — Ifuno-arian   Annmniln^    Q„7,„„i       mi  i  i- 

f^jjQ^^.g. -^  '^  un^,ui.ui  sppieniicc    hchoolt.     The   general   reading  is  as 

Firxl    Y,,,r. 

(a) /«,*(S!;Wa«  7^i/e.— Extracts  from  tho  lives  of  eelebratedmanufacturers  e'chihiH.i.rtl,  re     j  j    ,■ 

(love  of  work,  exactitude,  honesty,  sobriety,  the  spirit  of  onono.m  n mHh^^  'l>ialitiesdemaudod  in  a  manufacturer 
a  conciliatory  character  ;  the  dntic^  of  the  apprentice  tow^n-V,^^  "'"''''v '  ""'P"?*  ^°''  ^^"^  ^''^'  P^^triotism, 
the  family,  the  school,  and  in  public  lite  )     ''I'^  ""*'^''  t"^'"'!  '"«  '"^ster  or  guardian  ;  rules  of  good  behaviour  in 

. ('') 

"  The  normal   cour.se  in   the  protrssional  school   for  aniirpnti,.o=  ;=   ,i  7^^ ; 

months  without  interruption,  *  ^'Ppicntice.s  j,,   three  years,  the   teaching  extending  over  ten 
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(5)  Geofirmp^. -Description  of  Hungary      Before  and  during  the   lessons  tl,e  pupils  learn  to  "read"  the  map    so  as 

traT,hwTor^.t^K"''P^^"'''''  -^f  highways  of  the  country.  The  readings  have  an  orographical  and'^hydro- 
t^r  Art^!-n^T'f]\  ^'P'"'"^  ^'^\  °°  ,"'"  P'^y"'-'"'  ocnditiors  of  the  country,  and  on  the  occupations  of  the 
fhe  Sn;,th  w^t  TnvT  T^  1  M  "''  ^'f  T''  "^I'^r^  '"^t^'P".'  ^^^  "'<  ^^  lessons,  Budapest,  the  North-west  Table-land, 
ste'rdVluneTtinSdt  f^^.  ^^""'  *'^  '^^-^'^^-^b-"  -§->  the  region  between  the  Drave  and  the  Save 

(c)  mstoryoftheHnnriarian  Natio^.-The  historical  facts  which  emphasise  the  patriotic  virtues  and  the  most 
brilliant  epochs  of  the  nation  s  past  are  related.  The  readings  treat  on  the  following  subjects  :-St.  Stephen  • 
introduction  of  the  Christian  religion,  constitution  of  royalty,  foundation  of  the  first  cities  ;  Louis  the  Great ;  tlie 
Hungarian  royalty  at  its  apogee  (the  first  corporation  of  trades ;  their  flight  from  the  towns).  King  Matthias 
Hunyady  (Corvinus)  and  his  Court  The  Ottoman  domination  (decadence  of  the  towns).  Hungarian  heroes  in  the 
J  urkish  w-ars).  Mana-Theresa  (colonisation,  economic  innovations,  schools).  Stephen  Sz&henyi  (emancipation  of 
the  serfs,  the  suspension  bridge,  the  first  steamboats  and  the  railways,  the  first  manufactories,  the  Protectionist 
movement  for  industry).  The  laws  of  1848  (equality  of  rights,  abolition  of  the  taxes  imposed  by  the  nobility,  liberty 
of  the  Press,  of  public  meeting,  and  in  religion  ;  electoral  right,  riSgime  of  national  representation,  etc.)  The  War  of 
Independence,  Francis  Deilk  and  the  Compromise  of  1867  ;  present  state  of  Hungary 

{d)  PttWiciTpene.— Influence  of  hygiene  on  the  life  of  individuals  and  the  nation.  Wholesome  and  unwholesome  ford  ; 
alcoholism.  Influence  of  habitation  on  the  health  (soil,  aerification,  lighting;  manufactories  and  their  se^^age). 
The  influence  of  a  calling  on  the  health  (unhealthy  manufactories  and  workshops).  The  care  of  the  body  (cleanlinisa. 
exercise).     Infectious  diseases.     Prophylactics. 

(e)  Selections  from  Hungarian  literature  bearing  on  the  historical  and  geographical  subjects  indicated  above. 

The  readiogs  during  tKe  second  year  embrace  the  following  subjects: — 

Second  Year. 
(a)  Oeography.—Ihe  countries  of  Eutope  and  the  other  parts  of  the  world.  "Reading"  the  map  of  the  world.  The 
readings  especially  refer  to  the  European  countries  wliich  have  an  important  bearing  on  Hungarian  industry— 
that  is  to  say,  m  the  first  place  to  Austria  and  the  Balkan  countries.  In  view  of  the  limited  time,  the  lessons 
bear  upon  the  following  subjects  :— Our  neighbours  of  the  South  (Rouraania,  Servia,  Bulgaria,  and  the  Ottoman 
Empire),  Austria  (Customs  union  ;  Austrian  industry  and  Hungary ;  Hungarian  exportations  into  Austria),  the 
German  Empire,  France,  Italy,  England,  The  United  States  of  America,  The  foreign  countries  (The  Indies,  China 
Egypt,  and  Brazil). 

(6)  Hungarian  Legislation.— The  fundamental  laws  of  the  Hungarian  Constitution  :    I.  The  Royal  Power,  the  ri^ht  of 

succession.       [I.  Legislation;   electoral  right.      III.  Administration,  Ministries,  municipalities,  communes."    IV. 

Taxes,  military  service.     The  other  lessons  have  reference  to  legislation  concerning  industry, 
(c)  Physics.— The  qualities  of  bodies  (solidity,  hardness,  elasticity,  plasticity).     Equilibrium.     Centre  of  inertia.     Lever, 

crane,  winch,  inclined  plane,  wedge,  screw.     Dynamics,  uniform  motion,  fall,  rotation.     Communicating  vessels. 

Hydraulic  press.     Archimedes'  law.     Flotation.     Areometer.     Hydraulic  ram.     Water-wheel,  turbine,  pressure  of 

the  air.     The  barometer.     Pump.     Fire-engine.     The  efiect  of  heat.     Conductors  of  heat.     Thermometer.     Water 

and  heat.      Steam.      The  steam-engine.      Action  of  the  sun  on  the  earth.     Atmospheric  currents.     Aerification. 

Heating. 
{d)  Chemistry  and  Technology.— Oxygon  and  nitrogen.     Air,  nitric  acid,  water,  carbon  (fuel,  illuminating  gas).     Sulphur 

(sulphuric  acid).      Chlorine,   bleaching.      Silicic  acid  (quartz,  sand).      Boric  acid,  phosphorus.      Lucifer-matches. 

Metals  and  salts  ;  potash,  soda,  rook  salt,  lyes,  salts  of  ammonia.     Limestone  and  chalk.     Cement  and  plaster. 

Aluminum,  alum,   clay  and  glass-making.     The  heavy  metals  :  iron,  copper,  nickel,  zinc,  tin,  lead,  gold,   silver. 

Metallurgy.  Principal  metallic  salts,  sulphate  of  iron,  sulphate  of  zinc,  etc. 
(«)  Such  selections  from  literature  as  will  assist  in  the  development  of  the  mind  and  character. 

The  reading  during  the  third  year  treats  of  the  following  subjects,  viz. : — 

Third  Year. 

{a)  Physics. — Sound,  its  origin  and  nature;  hearing,  musical  instruments.  Light  and  shadow;  comparison  between  the 
light  of  a  candle  and  oil-lamps,  flirror,  lamp,  rainbow.  Phenomena  of  electricity ;  tension  and  energy  of  electric 
current;  conducting  wires  ;  galvanic  cells,  batteries  ;  electro-magnetism,  and  the  rules  of  Ampfere,  electro-plating, 
electric  lighting ;  electric  bells.  Morse's  apparatus.  Induction  of  current ;  electric  dynamo-motors.  The 
telephone. 

{b)  Chemistry  and  Technology.— ^ugar,  starch,  gum,  dextrine,  cellulose.  Flax,  hemp,  jute,  cotton,  and  the  textile  products. 
Paper-making.  Alcohol  and  vinegar  (laeer,  wine).  Products  of  animals  and  their  use  (meat,  fat,  soaps,  and  candles). 
Skins  (tannery),  hair,  albumen,  bone,  horn  (gelatine  and  glue).  Petroleum  (benzene,  fat  oils).  Wax  and  ozokerite. 
Resin  and  pitch  (gum-lac,  varnish).     Colouring  substances  (vegetable,  animal  and  chemical). 

(c)  Political  Economy. — Importance  of   agriculture,  of   industry  and  commerce.      Domestic   industry  ;    small  and  large 

industry.  Division  of  labour.  Social  and  industrial  rule  of  machinery.  Means  of  transport.  Entry  dues.  Taxes. 
Important  institutions  for  industry  ;  associations,  banks,  postal  savings-bank.  Banks  of  issue.  Industrial  liberty. 
Chambers  of  commerce  and  industry. 

[d)  Such  selections  from  Hungarian  literature  as  will  tend  to  a  satisfactory  formation  of  the  character  and  mind. 

In  explaining  the  lessons,  maps,  pictures,  and  collections  are  used  ;  and  the  instruction  in  physics 
is  illustrated  by  experiment. 

Where  it  is  possible  to  augment  the  number  of  hours,  as  it  is  iu  some  schools,  one  hour  per  week 
is  devoted  to  the  instruction  in  physics  in  Classes  I[  and  III,  thus  permitting  of  a  fuller  and  more 
isatisfactory  treatment  of  the  other  scientific  subjects. 

In  the  apprentice  schools  for  specific  subjects,  the  lessons  and  readings  are  as  far  as  possible 
made  to  refer  directly  to  the  industry  in  question  ;  and  in  the  third,  or  even  in  the  second  class,  the  hours 
'usually  given  to  Chemistry  and  Technology  could  be  devoted  to  the  special  technology  of  the  subject  in 
■question — that  is,  for  one  year. 

As  the  time  at  the  disposal  of  the  pupils  is  extremely  limited,  it  is  as  fully  utilised  as  possible. 

20.  Commercial  Knowledge. — The  Course  iu  business  knowledge  is  developed  as  hereunder,  viz.  :^ 

Commercial  matters  and  transactions  (1  hour  per  week). 

Object. — The  pupils  learn  the  character  of  business  correspondence  and  documents  in  so  far  as  it  is  necessary  for  a 
trader  or  manufacturer. 

\st  Class. — In  explaining  the  selections  for  reading,  the  pupils  are  taught  the  rules  of  grammar  required  for  ortho- 
graphy and  commercial  style  ;  the  composition  of  phrases,  suffixes  of  declension  and  conjugation,  and  are 
required  to  make  compositions  for  the  purpose  of  employing  the  rules  of  orthography. 

ind  Class. — (a)  Commercial  documents  (advertisements,  vignettes,  circulars,  insertions  in  the  day-book,  placards), 
current-prices,  offers  of  buying  and  selling,  commands,  demand  for  payment,  telegrams,  requests  for 
information  concerning  merchandise  or  persons,  offers  of  service,  letters  of  recommendation.  (6)  Business 
documents,  receipts,  invoices,  quittances,  note  of  deposit,  letters  of  credit,  certificates,  custom-house 
declarations,  power  of  attorney,  cessions,  contracts. 

3rd  Class. — After  having  recapitulated  the  subjects  of  the  preceding  class,  the  following  documents  are  drawn  up, 
viz.,  petitions,  licenses,  contracts  with  regard  to  the  relations  between  masters  and  their  journeymen  and 
apprentices,  passports,  patents,  commercial  traveller's  license,  petitions  in  industrial  matters. 

The 
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The  subjects  of  2nd  Class,  enumerated  under  (a),  recur  tbe  most  frequently  in  the  life  of  the 
artisan,  and  are  therefore  treated  thoroughly.  The  opportunity  is  thus  given,  and  is  embraced  by 
the  pupils,  of  accustoming  themselves  to  express  their  thoughts  in  writing,  and  of  avoiding  the  most 
common  orthographial  errors. 

Among  the  subjects  enumerated  under  (A),  preference  is  given  to  the  documents  drawn  up  by  a 
trader  himself.  For  documents  usually  drawn  up  with  the  co-operation  of  lawyers,  it  will  suffice  to 
shew  the  pupils  a  single  specimen  so  that  they  might  be  cognisant  of  its  form.  Among  contracts,  those 
which  relate  to  apprenticeship  are  dealt  with.  Pupils  are  instructed  that  it  is  preferable  to  entrust  to 
lawyers  ("  avocats"  or  notaries)  the  drawing  up  of  the  more  important  contracts  and  documents. 

Such  documents  as  bills,  postal  orders,  bills  of  exchange,  are  dealt  with  in  the  courses  in 
arithmetic  and  accountancy. 

Documents  usually  drawn  up  on  printed  forms,  are  shewn  to  the  pupils,  and  are  filled  up  by 
them,  and  the  method  of  affixing  the  stamp  is  explained. 

In  speaking  of  petitions,  legal  dispositions  are  explained,  by  virtue  of  which  men  of  affairs  have 
the  right  to  address  themselves  to  the  authorities  ;  the  rules  in  force  for  such  petitions  are  also  taught. 

The  instructor  explains  the  nature  of  the  commercial  documents  by  shewing  their  application  to 
the  various  callings  of  the  pupils. 

The  instructor  does  not  merely  dictate  the  rules  and  explanations  ;  his  efforts  are  directed  rather 
to  the  multiplication  of  examples  and  practical  exercises. 

He  sees  that  the  compositions  are  well  drafted  and  suitably  written.  Examples  are  written  up  on 
the  black-board,  so  that  each  pupil  may  copy  them.  The  compositions  are  carefully  revised,  and  the 
pupils  correct  them  themselves  by  means  of  explanations  given  by  the  instructor. 

21.  Accountancy,  etc.,  Apprentice  Schools,  Hungary. — The  instruction  in  computation  and  in 
accountancy,  book-keeping,  etc.,  is  developed  as  follows  : — 

Calculation  and  Accountancy.     (2  hours  per  week  in  each  class). 

Object. — The  pupils  are  to  be  made  acquainted  with  commercial  computation  and  correspondence  necessary  for  the 
rational  management  or  development  of  small  businesses. 

\st  Class. — The  first  four  rales  with  whole  numbers  and  decimal  fractions,  with  examples  taken  from  artisan's  work  ; 
the  metric  system  ;  local  coinage  ;  elements  of  the  calculation  of  simple  fractions  ;  calculation  of  the  surface 
of  figures  with  straight  lines  and  circles  ;  calculation  of  the  surface  and  volume  of  geometrical  figures  (prism, 
cylinder,  pyramid,  cone,  and  sphere). 

2ttd  Class. — Eatio  and  proportion;  calculation  of  averages;  proportional  division;  proportion;  alligation.  These 
are  all  treated,  not  merely  as  examples  of  arithmetical  operations,  but  in  order  to  disclose  the  practical  applica- 
tion of  elementary  arithmetic  ;  percentages  ;  calculation  of  profits  and  losses  ;  capital  and  interest  ;  general 
ideas  concerning  accumulated  interest,  savings  banks  (especially  tlie  Postal  Savings  Bank),  the  public  funds, 
insurance  companies  ;  calculation  of  the  raw  material  and  selling  prices  ;  determination  of  the  cost-price 
according  to  the  current  price  and  the  invoice  ;  making  out  estimates. 

In  dealing  with  calculations  of  cost-price,  the  significance  of  the  terms  employed  in  current- 
prices  are  explained,  and  also  the  methods  of  packing  merchandise  and  marking  the  prices,  of  calculating 
rebates,  and  the  indication  of  the  destination  of  the  merchandise.  Methods  of  ca,lculating  net  cost  are 
explained  with  examples,  and  of  adding  expenses.  Usances  in  the  sale  of  the  principal  raw  materials 
(wood,  metals,  leather,  etc.)  are  explained. 

The  instructor  selects  the  examples,  taking  account  alike  of  the  various  industrial  branches 
represented  in  the  school. 

3rcl  Class. — Accountancy  in  small  shops:  day-book,  ca.sh-book,  order-book,  principal  register  and  inventory,  bills 
of  exchange.  When  time  permits,  book-keeping  with  regard  to  salaries,  materials,  and  calculation  of  costs,  ia 
demonstrated.  Book-keeping,  method  of  making  out  the  balance-sheet  and  inventory,  are  illustrated  by 
examples  drawn  from  industrial  life. 

Pupils  are  required  to  draw  up  at  least  one  complete  specimen  of  documents  most  frequently 
recurring,  such  as  bills,  invoices,  and  bills  of  exchange.  The  regulations  of  the  commercial  code  are 
explained  to  the  pupils,  and  they  are  instructed  as  to  the  judiciary  value  of  books,  the  necessity  of 
keeping  the  documents  of  correspondence,  and  the  obligation  of  making  out  an  inventory. 

Examples  are  cited  for  the  method  of  calculating  the  selling-price  of  the  manufactured  products, 
while  putting  into  line  of  account  the  cost  of  the  raw  material,  wages,  interest  on  the  capital,  general 
expenses,  etc.  By  means  of  these,  the  pupils  learn  to  recognise  the  importance  of  book-keeping,  since 
the  elements  which  determine  the  selling-cost  must  be  derived  from  the  books. 

22.  Instruction  in  Braioing,  Apprentice  BcliooU. — In  the  teaching  of  drawing,  other  principles 
prevail  than  those  which  govern  the  teaching  of  general  theoretical  subjects.  Whilst  in  the  latter  the 
system  of  classes  is  adhered  to,  in  the  former,  pupils  are  divided  into  two  groups,  viz.,  a  group  for 
beginners  and  one  for  advanced  pupils. 

The  lessons  occupy  a  minimum  of  three  hours  per  week  in  each  class,  and  their  object  is  to  enable 
each  pupil  to  acquire  a  knowledge  of  drawing  sufficient  for  his  calling.  Since  progress  in  drawing  does  not 
depend  on  the  knowledge  acquired  in  the  other  subjects,  and  that  once  the  inclination  and  the  under- 
standing are  awakened,  the  teaching  must  conform  to  the  special  needs  of  the  callings  selected  by  the 
pupil,  pupils  follow  a  general  rourse  and  a  course  in  special  industrial  drawing. 

The  general  course  includes  all  the  pupils  without  distinction  of  class  and  calling ;  they  are 
drafted  into  one  class  only,  or  into  several  parallel  classes,  and  then  divided  according  to  their  progress 
into  beginners  and  advanced  pupils.  Drawing  is  taught  for  two  or  more  semesters— in  fact,  until  the 
pupils  have  acquired  the  desired  taste  and  understanding.  They  are  then  eligible  for  entrance  into  the 
course  in  industrial  drawing. 

This  latter  course,  therefore,  is  for  all  pupils  who  have  acquired  the  desired  propensity  and 
judgment,  and  they  are  then  classified  by  virtue  of  their  callings  into  the  groups  shewn  below. 

The  number  of  pupils  and  the  local  conditions  determine  the  grouping  adopted  for  this  course. 
If  the  pupils  are  very  numerous,  and  if  also  certain  industries  are  strongly  represented,  the  division  and 
categories  are  multiphed,  and  the  teaching  is  more  specialised.  The  method  resolved  upon,  however,  is 
determined  by  the  special  conditions  of  each  school. 

The 
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The  details  are  as  follows  : — 

(A)— OouESE  IN'  General  Drawing. 
drawiu?^rrlTjn\%^oTsclZg* '"'"""=  *'''*  P^°'5'=''="'=y '"  &^'^^^-^  drawing,  so  that  he  may  be  taught  the  technical 

(a)  Geometrical  Drawinj.--Emp\oymmt  of  the  principal  drawing  tools  ;  straight  lines  and  circles  (linear  industrial 
ornaments) ;  conception  of  solids,  surfaces,  lines,  and  points  ;  measurement  of  straight  lines  ;  parallel  lines  : 
use  ot  pantograph  ;  the  circle  and  its  constitutive  parts  ;  measurement  and  drawing  of  angles  ;  construction  of 
right-angles  and  perpendicular  lines  ;  construction  and  properties  of  the  triangle,  the  quadrilateral,  and 
polygon  ;  reproduction,  reduction,  and  enlarging  ot  figures  ;  tangents  of  circles  ;  construction  of  elliptical 
lines,  volutes,  and  spirals  ;  projection  of  geometrical  figures,  in  plane,  surface,  profile,  and  in  section ; 
exercises  m  the  reproduction  of  simple  figures,  with  the  help  of  the  rule  and  scale. 

The  subjects  in   drawing  which  are  necessary  for  a  calling  are  taught  empirically  without  scientific 

The  constructions  are  made  on  tlic  blackboard  and  the  pupils  copy  them  into  their  exercises  ;  then  they 
trace  them  with  pen  and  ink  on  the  paper  stretched  on  the  drawing-board. 

The  pupils  also  draw  geometrical  ornaments  from  models  sketched  on  the  blackboard,  or  from  drawing 
models,  and  practice  compass  drawing,  and  execute  ornaments  in  two  colours. 

Inasmuch  as  geometrical  drawing  includes  complementary  explanations,  construction  of  curves, 
importance  is  attached  to  accurate  conceptions  concerning  projections  and  shadows,  etc.,  in  view  of  the 
requirements  of  their  trade. 

(b)  Free-hand  Drawing.— The  straight  line,   traced  in  every  direction,  and  subdivided  by  estimation  ;  drawing  and 

divison  of  angles ;  construction  of  triangles,  quadrilaterals,  and  polygons,  and  their  division.  Plane 
geometrical  ornaments.  Curved  lines  ;  arc,  wavy  line,  circle,  spiral  ;  combination  of  straight  lines  and 
curves;  leaves  and  flowers,  ribbons,  rose-forms,  calyx.  Geometrical  solids  ;  blocks,  edges,  pyramids,  cylinders, 
drawn  in  perspective.     Conceptions  concerning  the  shadow.     Simple  vessels,  ornaments  of  leaves  and  flowers. 

The  drawings  are  executed  on  a  large  scale,  utilising  for  them  as  much  as  possible  the  blackboard,  the 
pupils  accustoming  themselves  to  draw  true  circles,  at  first  with  the  pencil  and  then  with  the  pen.  While 
drawing  the  ornaments,  their  style  and  their  application  in  the  industrial  arts  are  explained.  The  models  are 
selected  with  discernment ;  those  are  avoided  which  display  neither  taste  nor  skill. 

23.  Courses  in  Indiisirial  Drawing,  Hungarian  Apprentice  Schools. — The  following  are  the  sereral 
courses  in  industrial  drawing  : — ■ 

(B)  Course  in  Ixdustrial  Drawing. 
(o)  The  Building  Industry  : — 

Masons.— Brick  walls ;  bricks  in  various  positions  ;  joint,  section,  rectangular  and  oblique  joints,  crossing  pillars, 
columns,  rabbets,  chimneys,  and  their  angles.  Rough  dressed  and  dressed  stones,  retaining-walls.  Systems  of 
foundations.  Vaults  in  brick  and  in  stone.  Conical  and  spherical  vaults.  Scaffoldings  for  buildings  and  frames 
for  arches.  Stone  steps,  footways,  gutters,  sewers.  Joints  and  simple  structures.  Colonnades,  mouldings, 
door  and  window  frames. 
Souse  Carpenters. — Plans  of  simple  habitations  and  agricultural  constructions. 

Carpenters.— Scarfing  joints.     Partitions,   etc.,   framed  structures.     Determination   of  the   form  of    roofs,    purlins, 
rafters,  etc.     Jioofs  (thatch,  rush,  planks,  shingles,  tiles,  and  slates).    Ceilings  and  floors.     Staircases,  in  wood, 
cement ;  doors  and  windows. 
The  drawings  in  plan,  front  view,  profile  and  section  are  graduated  as  follows  : — 

(a)  Drawing  from  a  model  to  a  definite  scale  ; 

(b)  Drawing  from  a  sketch  to  a  prescribed  scale  ; 

(c)  Drawing  without  sketch,  from  literal  directions. 

The  drawings  may,  of  course,  be  similarly  adapted  to  any  other  industry. 

{b)  Carpenters  and  Turners. — Graduated  drawing  of  furniture  and  household  articles,  so  that  the  pupil  can  clearly 
indicate  the  various  aspects  of  objects,  viz. ,  their  front  view,  profile  and  section,  as  well  as  the  dimensions. 
The  sketches  are  made  from  models  or  from  objects.  Exact  drawing  of  various  ijrojeotions.  Execution  of 
sketches  on  a  large  scale  and  their  modification  according  to  the  instructions  given. 

After  practising  the  drawing  of  figures,  the  pupil  makes  sections  of  the  principal  constitutive  parts. 

Finally,  he  prepares  the  plans  ot  parts  of  household  furniture  according  to  the  given  conditions. 
Freehand  Drawing — 

The  pupils  makes  graduated  drawings  of  ornaments,  flat  or  in  relief ;  especially  columns,  mouldings, 
socles,  and  other  important  details  in  joinery.  Ornaments  are  always  related  to  furniture,  and  the  pupil  learns 
to  judge  the  various  styles.  He  studies  and  copies  the  designs  of  ancient  and  modern  furniture  in  various 
styles,  and  also  the  figures  of  animals. 

The  work  of  wheelwrights  and  coopers  is  somewhat  similar  to  that  of  joiners,  but  they  need  more  practice 
in  geometrical  drawing. 

Wheelwrights  draw  waggons,  wheels,  axles,  axle-trees,  carriages,  boxes,  side-ladders,  and  also  the  most 
common  joints. 

The  drawings  are  graduated  so  as  to  enable  the  pupil  to  produce  the  sketches  on  a  larger  scale  ;  these 
he  adjusts  or  modifies  according  to  given  instructions,  making  the  form  and  structure  of  the  waggons  manifest. 

Later  he  studies  and  copies  designs  of  various  styles  of  calashes,  defining  their  style,  solidity,  and  merit 
from  an  ajsthetic  standpoint. 

The  coopers  design  the  form  and  repairing  of  tubs,  casks,  measures,  vessels,  baths,  etc. 

(c)  Ordinary  and  Artistic  Locksmiths. — The  pupil  reproduces  in  these  sketches  and  drawings  the  common  objects 

of  his  calling  (railings,  doors,  consoles,  iron  utensils,  economic  furnaces),  so  as  to  become  acquainted  with 
the  forms  and  the  arrangement  of  the  principal  products  of  his  art.  He  draws  the  objects  on  a  large  scale. 
He  constructs  objects  of  definite  forms  and  dimensions,  so  as  to  become  familiarised  with  the  employment  of 
iron  rods.  Drawings  to  a  natural  scale  of  joints,  etc.,  with  application  of  ornamental  features  drawn  freehand. 
Drawing  of  special  fastenings,  afterwards  to  be  constructed. 

Freehand  Drawing — 

Volutes,  curves,  linear  leav  es  and  plants,  rosaces,  the  figures  of  human  beings  and  animals,  occurring 
most  frequently  in  the  work  appertaining  to  locksmiths.  The  pupil  in  this  way  learns  how  to  analyse  and 
estimate  the  style  and  structure  of  the  models  that  he  has  to  copy. 

Finally,  he  studies  and  copies  the  designs  of  antique  and  modern  objects  of  selected  style. 

(d)  Tinsmiths  and  Braziers. — Sketches  of  the  principal  products  of  these  callings,  study  of  their  form,  colour,  and 

proportion.  Constructions  of  drawings  to  a  definite  scale  ;  reproduction  of  surfaces.  The  measurements  of  one 
and  the  same  form  drawn  to  various  scales.  Construction  of  slabs  and  plates  required  for  the  formation  of 
funnels,  baths,  mouldings,  sky-lights,  etc.     Execution  of  sketches  in  large  dimensions  ;  drawing  of  details. 

Freehand  drawing  bears  on  the  columns,  mouldings,  linear  leaves,  the  figures  of  human  beings  and 
animals,  and  on  the  selected  objects  or  desii^ns. 

(e)  Mechanicians. — The    commonest    parts    of    machines,  such  as  belts,   screws,   nuts,   chains,  hooks,   joints,  cocks, 

valves,  axles,  keys,  winches,  spur  wheels,  pulleys,  drums,  pistons,  etc.  Drawings  of  machines  and  simple  tools. 
The  work  is  graduated  ;  primarily,  the  sketches  are  traced  on  a  large  scale  ;  then  a  drawing  is  made 
from  the  dimensions  on  the  sketches,  and  finally  the  object  itself  is  constructed.  The  founders  design  castings 
and  the  smiths  the  forge-work  ;  the  latter  design  also  the  iron- work  of  vehicles,  ordinary  tools,  such  as 
hammers,  axes,  and  wedges  ;  copper  founders  reproduce  the  products  of  their  special  art. 

3— S 
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(/■)  Goldsmiths'  Worlc,  Bronzen,  Eiic/ravinf). — Pupils  draw  and  model  as  ornaments,  in  plan  and  in  relief,  figures  of 
human  beings  and  animals  in  outline,  and  also  in  a  more  realistic  style.  Large  objects  are  modelled  in  clay  and 
small  ones  in  wax. 

Theoretical  explanations  and  the  practical  drawing  of  the  various  styles  of  architecture  and  classic 
pottery  are  united  to  these  studios. 

Pupils  do  not  confine  their  attention  solely  to  the  study  of  antique  and  modern  jewellery,  etc.,  but 
Hungarian  ornaments,  tissues,  embroideries  and  laces  of  indigenous  production,  and  the  forms  and  combinations 
of  colours  of  the  old  enamelled  jewellery  of  Hungary  and  Transylvania  receive  also  considerable  attention. 

(g)  Upholsterers,  Decorators,  and  House-paint&rs — Ornaments  in  plan  and  relief  ;  natural  flowers.  Studies  of  drapery 
for  curtains,  baldachins,  decoration  of  furniture.  Kxercises  in  the  combination  of  colours.  Studies  in  the 
various  styles  of  architecture,  especially  from  the  point  of  view  of  the  decoration  of  apartments.  Drawings  o  1  (  ( 
ancient  and  modern  styles  for  textile  fabrics  and  embroideries  ;  coloured  papers,  leather  hangings,  laces  and 
curtains ;  analysis,  drawing  and  study  from  the  point  of  view  of  the  harmony  of  colours.  Sketches  of 
decoration  drawn  on  a  very  large  scale.     Plans  of  decoration. 

2-1.  General  Itemarhs  on  the  Draining  Courses. — These  pi-ogrammes  of  studies  liave  indicated  the 
subjects  of  instruction  in  drawing  given  to  the  various  groups  of  pupils,  but  it  can  rarely  be  exhaustively- 
dealt  with.  The  principle,  therefore,  that  the  artisan  should  primarily  know  the  main  features  of  con- 
struction, etc.,  is  strictly  adhered  to.  The  most  simple  objects  are  taken  for  the  point  of  departure,  viz., 
that  which  most  commonly  occurs  in  each  particular  trade. 

The  instruction  is  both  individual  and  collective,  so  that  the  special  aptitudes  of  each  pupil  may  be 
under  observation.  Drawing  raodeh  are  employed,  but  the  placing  of  Wv  model  itself  on  the  drawing 
board  is  prohibited.     Care  that  they  make  a  proper  use  of  the  rule  is  also  taken. 

Whenever  possible,  pupils  are  permitted  to  inspect  not  only  the  drawing  model,  but  also  the  object 
it  represents,  so  as  to  receive  the  full  benefit  of  the  lessons.  From  time  to  time  objects  taken  from  life 
are  drawn. 

All  drawings  are  to  be  executed  in  conformity  with  the  requirements  of  the  industrial  branch  in 
question,  avoiding  superfluous  work.  In  the  building-industry  section  the  materials  employed  are  treated 
exactly  as  in  the  architects'.     ]\[echanicians  enter  the  dimeusion-llnes  in  red  ink. 

Pupils  who  use  drawing  and  painting  in  their  calling,  as  for  example,  painters  on  glass  windows 
and  porcelain,  lithographers,  engravers,  and  others,  arc  taught  to  discern  not  only  the  outlines  but  also 
the  tints  of  light  and  shade.  Por  the  callings  where  drawing  is  used  only  for  rough  draughts  for  the 
confection  of  articles,  the  shade  is  distinguished  by,  at  the  most,  several  strokes  of  the  pen,  simply  because 
it  makes  the  drawing  clearer. 

The  ''  motif"  is  drawn  once  only. 

The  artisans,  not  mentioned  in  the  above  groups,  draw  from  models  relating  to  their  callings. 
Thus  watchmakers  draw  works  and  cases.  Sign-writer.,,  painters,  and  book-binders  draw  ornaments 
applicable  to  their  callings. 

A  review  of  the  preceding  programmes  will  disclose  the  fact  that  the  industrial  workers  of  Hungary 
are  not  only  (aught,  bymeans  of  the  general  part  of  the  educational  programme,  to  intelligently  appi'eciate 
their  relationship  with  the  world  in  general,  but  also,  by  means  of  the  more  special  part  and  by  the 
scientific  teaching,  to  understand  their  callings,  and  the  foundations  on  which  they  rest. 

25.  The  Commercial  Apprentice  Sc^oo/*.— Parallel  with  the  industrial  apprentice  schools  are  the 
commercial  scTiools  of  apprentice,  whose  organisation  is,  in  the  main,  on  a  par  therewith,  since  the  Hun- 
garian legislation  does  not  make  a  distinction  between  industrial  and  commercial  education  of  apprentices. 

The  Communes,  for  the  most  p.irt,  maintain  the  industrial  and  commercial  schools  of  apprentice- 
ship, but  the  various  commercial  corporations  also  largely  assiwt.  Half  of  the  79  commercial  schools  of 
apprenticeship  are  not  in  reality  communal,  but  are  corporate  institutions. 

In  these  7i)  schools  there  are  36S  instructors  whose  qualifications  to  teach  arc  as  a  rule  higher  than 
those  in  the  industrial  schools  of  apprenticeship.  This  curious  fact  is  easily  explained.  More  than  half 
of  the  schools  happen  to  be  in  towns  where  there  are  higher  schools  of  commerce,  and  the  natural  conse- 
quence is  that  the  commercial  schools  of  apprenticeship  do  their  best  to  secure  teachers  from  the  higher 
commercial  schools. 


ivhom 
or  28-9 


Prom  1897-9S  the  79  commercial  schools  of  apprenticc>hip  were  attended  by  G  205  pupils  of  v 
936,  15-2  per  cent.,  attended  the  preparatory  class,  2,GLS,  or  1.2-1  per  cent.,  the  first 'class,  1,795,  or 
per  cent.,  the  second  class,  and  !:;.'(J,  or  13-8  per  cent.,  the  third  class. 

Commercial  schools  will,  however,  bo  dealt  with  in  a  later  chapter  of  the  Eeport, 

"ungary 
one  of 

12  and  the  pupil  must  have  successiully  passed  the  examination  of  the  Gth  class  of  the  primary,  or  the 
2nd  class  or  the  secondary  school.  -"■  ■' 

The  courses  tnay  be  divided  into  I.  General  instruction  ;  II.  Drawing,  etc. ;  III.  Special  subjects. 
Whatever  the  school,  I  is  alike  m  all.  &>         >  i  j 

The  general  instruction  embraces  :  — 

(1)  Hungarian,  and  its  form  in  business  and  industry. 

(2)  Arithmetic  and  Geometry,  with  their  applications. 

(3)  Physics  and  Chemistry,  treated  in  a  very  general  way,  but  experimentally  illustrated. 

(4)  IVriii.g.  "  ^ 

(5)  ^"'{''^'"■f  :2rn'"''"''i^f  i"^  ^'"'^  ^^'^  vVm^i^h,  of  cost,  sale,  profit  and  loss  systems  of 

book-keeping  as  applied  to  industries.  '         '  i^  J 

The 
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The  division  of  time  in  the  general  instruction  is  as  follows  :— 

General  Instruction  in  Special  Industrial  Schools. 


Subject. 


Coursea,  and  Hours  per  ^Veek. 


Hungarian 

Arithmetic  and  Geometry 

Physics  and  Chemistry 

Caligraphy 

Book-keeping,  etc. 


Totals 


ir. 


III. 


IV. 


2  1 

1 

2 

5  1 


Excepting  in  the  schools  for  textile  industries,  drawing  involves  sis  hours  a  week,  viz.,  four  hours 
for  ornament  drawina;,  two  hours  freehand  drawing  oE  natural  objects,  plaster  casts,  etc. 
In  the  following  sections  are  given  the  general  idea  of  each  school: — 

ModelUnff  in  the  first  course  oocupies  three  hours  a  week  in  all  cases  except  in  the  school  for 
textile  industries  and  in  that  for  wood-carvers,  the  latter  giving  sis  hours  a  week  to  the  subject.  The 
time-table  is  as  follows  : — 

Time-table  for  Modelling. 


The  time-table  for  geometrical  drawing  and  descriptive  geometry  is  taken  for  all  sections  except 
that  for  textile  industries  sis  hours  a  week  in  the  1st  course,  and  in  the  2nd  course  two  hours  a  week. 

27.  Special  Schools  for  Wood-industries. — The  time-table  of  this  school  is  as  hereunder,  the  general 
subjects  being  those  previously  defined. 

programme  of  Hungarian  Schools  for  Joiners,  Cabinet-mahers,  Turners,  Wood-engravers,  etc. 


Subject. 

Courses,  and  Hours  per  \Veek. 

I. 

II. 

III. 

IV. 

G-eneral  subjects 
Drawing 
Technological  subjectsi 

9 
1-5 

14 

4 

8 

10 

5 

4 
IG 

1 

17 

Beside  the  above,  there  is  w-orkshop  practice. 
The  details  dealt  with  are  the  following  : — 

Construction  in  Wood  and  Drawing. — Tlie  range  of  instruction  covers  everything  that  can  be 
imagined  of  use  to  wood-turners,  cabinet-makers,  and  wood-carvers,  etc.  It  treats,  for  example,  of  style 
touching  upon  Doric,  Tuscan  and  Neo-Doric,  Ionic  (Greek  and  Koman),  and  Corinthian  forms  of 
columns,  upon  the  architectonic  parts  of  furniture,  upon  the  forms  of  beds,  chairs,  tables,  cabinets,  side- 
boards, the  fittings  of  libraries,  offices,  the  forms  of  card-tables,  billiard-tables,  etc. 

Technology  of  Wood. — The  details  of  the  instruction  embraces  the  undermentioned  matters  : — 
Technology  of  ausiliary  materials  for  direct  piecing  together.     Manner  of  fastening,  classification. 
Dimensions,  etc.,  of  nails,  screws,  etc.     Bolts  and  nuts.     The  making  of  glue,  testing  gliio  ; 
its  use.    Procedure  in  ordinary  glueing,  in  veneering,  preparation  and  use  of  mastic,  and  of  liquid 
glues. 
"Wood   as   a   vegetable   product.      The   morphology   of   the   tree  :    its   root,   trunk,   leaves,   buds. 
Reciprocal  relations  of  the  three  constitutive  parts  of  a  tree.     Classification  of  trees  :  structure 
of  the  tree,  its  cellules  and  filaments  :  its  growth  :  rings,  dimension  and  division  of  cellules. 
Sketch  of  the  tree.     The  chemical  composition  of  wood.     Technical  qualities  of  wood.     Defects  in 
wood.     Essential  qualities  for  wood  intended  for  building,  use,  etc.     Processes  for  rendering 
wood  more  resistant,  e.g.,  treatment  of  tree  before  and  after  cutting,  process  of  treating  with 

Ive,  drying  in  air  or  in  drying  ovoiis. 

Construction 


'  A  chfinc'e  lifts  b?en  mside  since  by  way  of  increasing  the  time  spent  in  tbe  workshop. 
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Construction  of  drying  ovens.  Conditions  and  procedure  in  artificial  drying.  A  simple  drying  oven 
for  artisans  :  drying  apparatu.s  in  which  air,  steam,  smoke  are  used. 

Impregnation  of  woods  by  chloride  of  zinc,  and  tar,  by  the  aid  of  pneumatic  apparatus.  The 
Bocquerie  and  Pfister  processes.     Explanation  of  the  advantage  of  impregnating  wood. 

Explanation  and  use  of  the  various  sorts  of  wood  most  used  in  industries  and  technology. 

The  wood  worked  up :  tools,  apparatus,  and  machines  for  woodwork  (these  are  treated  with  con- 
siderable fulness). 

The  polishing,  dyeing,  etc.,  of  woods.  Action  of  bases  and  acids  on  the  colour  of  woods.  Colouring 
matters,  and  their  resistance  to  the  action  of  water,  light,  etc.  Preparation  and  use  of  colouring 
matters  with  various  kinds  of  wood.  Varnishing  woods,  colouring  matters  for  varnishes. 
Varnishes  with  and  without  oil :  polishes.  Waxes,  and  their  use  with  furniture.  Oily  lacquers 
and  alcohol.     Materials  for  hardening  woods. 

The  production  of  wood,  centres  of  production  and  commercial  routes.  Cutting  and  sawing,  forms 
and  dimensions,  classification  of  articles,  common  usages. 

Joinery  workshops,  without  machinery,  with  minor  machinery,  with  complete  mechanical  equipment.^ 

The  technology  of  turning,  and  of  veneering,  sketching  and  drawing  of  pieces  of  joinery,  etc. 

Descriptive  Mechanics. — The  object  and  grouping  of  machines,  their  parts,  the  use  of  levers, 
pulleys,  spur-wheels,  lifting-apparatus,  ordinary  and  steam  pumps,  heaters,  portable  engines,  expansion  of 
steam,  water-wheels,  turbines,  gas,  benzene  and  petroleum  engines,  etc.,  are  explained  or  treated  under 
the  above  heading. 

Construction  and  Constructive  Drawing. — Eive  hours  a  week  are  devoted  to  this  subject,  two  to 
explanatory  work,  and  three  hours  to  drawing. 

It  will  be  seen  from  the  above  outline,  translated  from  an  account  thereof,  that  the  tradesman 
who  passes  through  a  course  with  such  features  is  likely  to  have  an  intelligent  conception  of  his  work. 


2S.  Special  Schools  for  Iron  Industries,  Metal-workers,  Mechanics,  etc. — There  are  two  sections  in 
these  schools,  one  for  mechanics,  the  other  for  ordinary  and  artistic  locksmiths.  The  time-table  is  as 
follows  ; — 


Frogramme  of  Schools  for  Iron  Industries,  Metal-workers, 

Mechanics 

,  etc. 

Subjects. 

Courses,  and  Hours  per  Week. 

Greneral  studies 
Technology     ...          .  . 
Study  of  industrial  devices  ... 
Constructive  drawing  for  metal-workers    ... 

Mechanical  constructive  drawing    

Descriptive  mechanics 

7 
"5 

•4 
2 

'4 
5 
2 

1 

7 
2 

1 
1 
2 
5 
7 
3 

The  practical  luork  is  as  follows ; — Mechanics  and  locksmiths'  mechanics  spend  three  years  in 
locksmithing  and  similar  work,  one  semester  is  devoted  to  lathe-work,  and  one  to  forge  work. 

Metal-turners  devote  a  year  to  locksmithing,  etc.,  a  semester  to  work  in  edged  tools,  and  three 
semesters  to  lathe  work. 

Ordinary  and  artiatic  locksmiths  devote  two  semesters  to  forge  work,  and  four  to  the  workshop 
and  locksmithing. 

Those  who  work  iu  copper  and  bronze  devote  three  semesters  to  locksmithing  work,  two  semesters 
to  metal-turning,  and  one  semester  to  casting. 

29.  Special  Schools  for  Textile  Industries. — These  schools  are  of  two  years'  duration,  but  will 
probably  be  three  years,  if  they  are  not  so  already.  They  give  instruction  in  industrial  drawing,  in 
lestile  materials,  in  hand-weaving,  weaving  by  means  of  machines,  carpet  weaving,  analysis  of  woven 
materials.     It  is  not  proposed  to  give  the  details. 

no.  Special  Schools  for  Ceramics  .—The  schools  of  pottery,  etc.,  give  instruction  in  general  subjects, 
in  general  technology,  caligraphy,  industrial  drawing,  theory  of  construction,  chemistry  and  mineralogy; 
in  the  special  technology  of  pottery,  and  require  the  students  to  pass  through  chemical  exercises  in  the 
laboratory.     Details  of  the  courses  need  not  be  given. 

31.  Various  other  Schools.— Budapest  possesses  a  State  School  for  fine  mechanicians  and  for 
watch  and  clock  making,  and  there  are  are  at  Nagy-Szeben  schools,  subsidised  by  the  State  for  tannery 
and  shoe-making.  The  higher  school  of  arts  and  crafts  is  a  very  much  more  advanced  type  of  school 
than  those  previously  referred  to,  and  will  be  dealt  with  in  a  later  part  of  the  report 

The  school  of  decorative  arts  is  practically  of  the  same  character  as  the  higher  school  of  arts  and 
cratts,  and  will  also  be  dealt  with  later. 

32.  Special  Courses  in  Hungarian  Technical  Schools—Besides  these  special  schools,  Hungary 
possesses  what  are  known  as  special  courses.  These  are  designed  to  furnish  professional  education  for 
adults,  lor  master  workmen,  journeymen,  and  ordinary  workmen.  Some  of  these  are  evening  courses, 
others  day-courses  in  the  winter  montns.  For  example,  the  group  nf  industries  connected  with  building 
course?     '^     ''  Hungary,  are  so  hindered  during  winter  that  the  time  may  be  appropriated  for  special 

There 
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There  are  a  series  oE  special  courses,  for  example,  for  cabinot-makc^,^  locksmiths,  tinsmiths, 
wheelwrights,  etc,  in  woodwork,  polishiiicr,  gilding,  wood-turnint;,  iho  handling  ef  machinery  for 
woodwork,  at  the  Technological  Museum  at  Budapoat.  The  following  will  gire  an  idea  of  the  frequency 
of  such  courses  : — 


Place. 

Subjects. 

Students. 

Budapest 

Cabinet-making,    locksmithing,    tinsmiths'   work,    wheelwrights'  work, 
wood    turning,    wood    polishing,    gilding,    caro   of    wood-working 

machinery,  etc.     ... 
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Kassa 

Various  courses  in  industrial  drawing 

44 

Arad 

Course  in  industrial  drawing  for  cabinet-makers  and  artistic  ironworkers 

91 

Kolozsvar 

Ditto            

188 

Szeged 

Ditto           

25 

TJjpest     

Cabinet-makers 

27 

Nagyszeben 

Shoemaking,  etc. 

11 

Kesmark 

Weaving,  textile  fabrics 

17 

Looking  through  the  above,  it  will  be  obvious  that  a  scheme  of  this  kind  tends  to  promote  great 
industrial  efficiency  in  any  earnest  community.  It  is  to  be  remembered  that  such  courses  are  often  for 
adult  workmen. 

A  consideration  of  some  details  is  important ;  for  that  reason  the  special  courses  for  persons 
engaged  in  building  industries  may  betaken. 


33.  Winter  Courses  for  Building  Indus  fries. —The  following  organisation  is  tr.mslated  in  extenso 
for  the  purpose  of  disclosing  the  detailed  and  methodical  way  in  which  Hungarian  educational  processes 
are  worked  out. 

The  organisation  of  the  winter  courses  is  governed  by  the  following  articles  or  regulation?,  viz. ; — 


Art. 


Art. 


Art. 


Art. 


Art.  ' 


Organisation. 

1. — The  object  of  tliis  course  is  to  educate  apprentices  and  worliing-masons,  carpenters  and  stone-cutters,  so  tliat  they 

may  become  overseers. 
2. — Tlie  course  continues  for  three  winter  semesters  for  overseers  and  for  four  winter  semesters  for  master-masons, 
carpenters,  and  stone-cutters.     The  semester  lasts  from  the  Srd  November  to  the  .Slst  March 
Art.  3. — Apprentices  or  wortcing-masons,  carpenters  and  stone-cutters,  who  have  passed  the  age  of  15,  and  liave  exercised 
their  calling  for  a  year,   are  admitted  as  regular  pupil."?,  if  they  have  attended  the  primary  school  or  passed  an 
equivalent  examination. 

If  the  room  be  sufficiently  large,  people,  engaged  in  one  of  the  abovementioned  callings,   who  prefer  a 
request  to  follow  the  course  for  the  corresponding  subject  only,  are  admitted  as  occasional  pupils. 
Art.  4-.— -Applicants  are  required  to  present  certificates  of  good  conduct,  of  having  completed  his  primary  studies,  and  a 
vaccination  certificate. 
5. — For  apprentices,  admission  should  be  applied  for  by  their  respective  guardians  or  masters,  who  undertake  that 
they  will  send  them  regularly  to  the  school,  and   that  they  will  not  require  any  work  of  them  during  the  school- 
hours. 
,  6. — Pupils  must  present  themselves  personally  for  registration. 

The  registrations  take  place  between  the  20th  October  and  the  2nd  November  each  year.  On  the  3rd  and 
4th  November  the  entrance  and  other  examinations  are  held.  Applicants,  late  in  registering,  but  who  have  given 
justifiable  reason  therefor,  may  be  allowed  to  the  10th  November. 

In  cases  of  sickness,  or  from  any  other  serious  reason,  admission  may  be  applied  for  hy  v:riling,  and  by 
forwarding  documents. 

The  pupils  when  admitted  will  receive  a  "  certificate  of  inscription." 
7. — The  entrance  fee  is  2  crowns,  (or  a  florin'}  =  Is.  8d.  ;  the  school  fee  is  fixed  annually. 
After  the  opening  of  the  course  there  can  be  no  restitution  of  fees  paid. 

Each  pupil  is  requested  to  pay  4  crowns  (3s.  4d. )  for  the  use  of  the  tools  and  equipment  generally. 
Art.  8. — Pupils  who  seek  admission  for  the  first  year,   and  who  do  not  possess  the  certificate  of  a  primary  school,  are 
required  to  pass  an  examination  on  the  subjects  of  the  primary  school. 

These   examinations   are  held  before  the   Director    (or  his  substitute)  and   the  examining  professor.     The 
examination  is  gratuitous. 
Art.  9. — The  courses,  including  the  drawing-lessons,  take  up  forty-two  hours  per  week. 

The  pupils  must  be  punctual  as  to  time,  and  remain  during  the  lessons  in  the  rooms  assigned  to  them. 
The  pupils  who  intend  to  be  absent  from  a  lesson  should  previously  obtain  permission.     Should  sickness  or 
other  serious  reason  prevent  them  from  attending,  the  parents,  or  guardians,  or  masters  should  immediately  advise 
the  Director,  and  when  they  return  to  school  they  are  required  to  justify  their  absence. 

If,  for  any  reason  whatsoever,  the  absence  be  of  more  than  six  weeks  duration,  the  pupil  Avill  be  considered 
to  have  abandoned  the  course  and  will  be  required  to  repeat  it. 

If  the  pupil  be  attacked  with  a  contagious  malady,  the  Director  will  allow  him  to  return  to  school  only  if  the 
Doctor  of  the  school  gives  his  sanction. 

The  Director  is  required  to  point  out  to  the  parents,  or  to  the  master  or  guardians,  the  failures,   and  to  warn 
them  of  the  consequences  entailed  by  such  failures. 
Art.  J.O. — At  the  end  of  each  semester  the  pupils  undergo  a  public  examination,  and  on  this  occasion  their  drawings  are 
publicly  exhibited. 

The  day  of  examination  is  fixed  by  the  Director,  with  the  unanimous  accord  of  the  teachers  or  professors. 
The  Ministerial  ofiioer  charged  with  the  inspection  of  industrial  instruction  is  also  apprised  thereof. 

The  pupils  who  can  give  sufiicient  reason  may  be  exempted  from  this  examination  by  the  Director. 
A  pupil  who  misses  this  examination,  without  having  had  permission,  will  not  receive  a  certificate  and  must 
submit  to  a  complementarj^  examination. 
Art.  11.  The  pupils  who  have  received  the  mark   "insufficient"  (el^gteleu),    for  one  or  two  subjects,  but  whose  conduct 
has  been  satisfeotory,  will,  upon  application,  be  admitted  to  the  complementary  examination. 

The  pupil  who  fails  at  this  examination,  will  be  accounted  as  having  discontinued  the  course  ;  so  also  will  the 
pupil  who  has  received  the  mark  "  insufficient '"  for  more  than  three  subjects. 

The  fee  for  the  complementary  examination  is  4  crowns  (3s.  4d.)  for  each  subject ;  half  of  this  is  devoted  to 
the  library,  the  other  half  is  to  remunerate  the  Director  (or  his  substitute)  and  the  examining  professor. 

Art.  12. 


J  The  korona  is  half  ?,  forint  or  florin. 


The   original  of  the 
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Art.  12.  At  the  end  of  the  year,  each  pupil  receives  a  certificate,   indicating  his  progress  and  conduct.     The  certificate  is 

written  on  stamped  paper  and  signed  by  the  Director.  c  „j. ,  j:„»    ;„^;«ot;r,ry  tlio  r^anlt  nf  t.lip 

The  pupil  who  has  attendid  the  complete  course  receives  a  certificate  of  studies,   indicating  the  result  of  the 

three  or  four  semesters,  as  the  case  may  be.  ,,.   .  ,     •  ,  /-.re  iu     ^„„„„„^„,.  ^or,or^•>^   n(  TnrliiatrinI 

This  certificate  of  final  studies  is  signed  by  the  Ministerial  Officer,  the  Inspector-General  of  Industrial 
Education,  and  by  the  Director  and  the  Professors  of  the  school. 

The  certificates  require  the  following  gradations:—  ^  4.  ,  i-  ,.  i„„n 

Progress  :  E.Kcellent  (jeles) ;  good  (j<5)  ;  sufficient  (el6g3(5ges)  ;  insufficient  (elegtelen). 
Compositions  ;  Neat,  tolerable,  untidy. 

Conduct :  Perfectly  satisfactory,  decorous,   unsatisfactory,  „„„Hfionto 

The  pupil  must  pay   a   fee  of  4   crowns  (3s.  4d.)  plus  the  stamp  for  this  certificate, 
certificate  of  final  studies  is  preserved  in  the  archives.  . .      j  j  r 

Art.  13.   The  pupil  who  has  attended  three   semesters  only  qualify  as  "ft^^-workmen^     Those  who  ha^ea^^^^^^^^ 

semesters:  and  have  exercised  their  calling  for  four  years  at   least,   may  set  up  as  overseers,  etc.  (the  most  highly 

Qualified  workmen).  ,.  ,  ^,      ,       ,  ,, 

Art.  14.  Sundays,  Catholic   and  national  festivals  are  observed  as  holidays,    also  the  day  preceding  and  the  day  following 

both  Christmas^and  Ea^^^^^^^^^     ^^^^  ^^^^^^^  ^^  ^^^_  '^^''''''^r'^l^:^:^^^^:^^^ 

During  the  vacations,  which  last  from  the  end  of  March  to  November,  pupds  should  exercise  their  calling  and 

attest  it  by  a  certificate  from  their  guardian  or  master.  rin^fjnnU,-  onlUnr, 

Tills  certificate  should  beartliesignatureoftheproperpreside.it  of  the  corporation  of  the  particular  calling 

or  by  the  industrial  or  "  administrative  authority  of  first  instance.  1,;„hpr  cli<i=i   iinlp<!«. 

The  pupils  who  have  not  employed  their  vacations,  at  their  calling   cannot  pass  into   the  higher  class   unless 
they  have  obtained  the  permission  of  tlie  School  Council,  or-m  default  of  such  a  council-that  of  the  Direction. 
Art.  15.   (a.)  The  following  pupils  incur  disciplinary  measures  :— 

(1)  Those  who  are  negligent  and  who  do  not  make  good  omissions  ot  lessons. 

(■2)  Those  who  have  behaved  disrespectfully  toward  any  of  the  teachers  or  professors. 

(3)  Those  who  insult  a  comrade  or  do  him  an  injury. 

(4)  Those  who  are  addicted  to  gambling. 

(5)  Those  who  damage  the  building  or  the  furniture  of  the  school. 

(6)  Those  who  smoke  in  the  school-building.  ,    .         c   ,,      t\-      * 

(7)  Those  who  hold  meetings  in  the  school  or  elsewhere  without  the  permission  of  the  Director. 

(8)  Those  who  incite  comrades  to  miss  lessons. 

(9)  Those  who  participate  in  non-justifiable  omissions. 
(b)  The  disciplinary  measures  are  the  following  : — 

(1)  Exhortation  by  the  professor  or  teacher.  .,,.,,  .  v 

(2)  Reprimand  by  the  Director;  if  the  Director  deems  it  necessary,  he  will  inform  the  parents  or  guardians, 

advising  them  at  the  same  time  to  remove  the  pupil  from  the  school. 

(3)  Reprimand  before  the  teaching  staff.     The  pupil  is  warned  of  tlie  withdrawal  of  his  privileges.     It  he 

repeats  the  offence,  dismissal  from  tlie  school  follows.  The  parents  or  corresponding  guardians  are 
informed  by  letter. 

(4)  Expulsion  from  the  school. 

(5)  The  pupil  who  absents  himself  entirely  is  absolutely  dismissed. 

(6)  The  pupil  who  has  absented  himself  without  excuse  for  more  than  twenty-four  hours,  will  be  deemed  to 

have  left  the  school. 

(7)  The  pupil  who  absents  himself  for  six  hours  without  giving  the  reason  thereof  will  have  the  mark, 

"not  quite  satisfactory";  and  those  who  have  made  twelve  absences  in  a  semester  will  have 
tlie  mark,  "  unsatisfactory."  ,  . 

The  dismissal  will  be  decided  by  the  body  of  the  professors,  or  teachers,  or,  on  their  proposition, 
by  the  .School  Council. 

If  the  Director  deems  the  presence  of  the  pupil  in  fault  is  prejudicial  to  the  other  pupils,  he 
may  dismiss  him  without  awaiting  the  definitive  decision. 

The  programme  of  studies  is  so  designed  that  the  subjects  taught  in  the  three  iirst  semesters 
suffice  for  the  master  workmen,  the  fourth  semester  being  necessary  for  master  masons,  cirpenters  and 
stone  cutters. 

Programme,  Winter  Courses,  Building  Industry  School,  Hungary. 


Subjects. 

Semesters,  and  Hours  per  Week. 

I. 

II. 

III. 

IV. 

Hungarian  language 

Geography         ..          

Arithmetic,  Algebra     ... 

Q-eometry  and  descriptive  genmetrT... 

Geometrical  drawing     .. 

Freehand  drawing,  caligraphy            

Physics  ... 

Kinematics  and  descriptive  mechanics  (levers,  pumps) 

Surveying 

Materials  of  construction 

Constructive  forms 

Carpentry          

Constructive  Drawing              

Iron  framework  bridges,  roads,  hydraulic  works      

Plans  of  simple  buildings 

Estimates 

Book-keeping    ... 

Modelling          

.5 

5 

4 

SI 

121 

51 

1. 

4 
5 

(ii 

81 
4 

3 

81 

2 

2 
2 
41 
61 

2 

2 
2 
4 
2 

4 
101 

102 
5 
61 
4 
91 
2 
2 
2 

Totals 

17  -1-  251 

20  -f  221 

22  +  201 

22  +  20^ 

1  These  hours  are  occupied  in  drawing.  ?  Six  liours  out  of  the  ten  are  occupied  in  drawing. 
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•1  j'  .-^^'■"'''l^  Pf  ^^<»'er  Courses  fir  Buildit>(j  Iiuhislrirs,  Hnnr/ari/. —The  foDowing  translation  gives 
a  detailed  idea  oi  the  way  in  which  the  courses  shewn  in  the  preceding  table  are  taken.  The  very  general 
character  of  these  is  worthy  of  attention. 

Details  or  the  Peogrammh. 
1st  Scmexicr. 

(1)  Hungarian  Language.— ■Fhva.scs.     The  verb,  conjugation,  and  formation  of  verbs  ;  subjects   and   substantives  and 

complements.  The  subject  as  ajjective  and  adverb.  Formation  of  subjects.  Compound  words.  Rules  of 
orthography.     Readmgs  ui  prose  and  verse.     Compositions. 

(2)  (?eo-7rap/i)/.— Description  of  Hungary  and  other  countries  of  Europe.     Frontiers,  area,  and  constitution  of  Hungary  ; 

hydrography  and  orthograph3-,  towns  and  capitals  of  countries.  Austria-Hungary,  the  "  peninsula "  of  the 
Balkans,  Italy,  Switzerland,  Germany,  Holland,  Belgium,  the  French  Republic,  England,  Spain,  the  Scandinavian 
States,  Russia,  Asia,  Africa,  America,  and  Australia. 

(3)  ArUhmelk.—'i<amhera  and  figures  ;  the  four  operations,   with  fractions;  units  of  measures.     Addition,  subtraction, 

multiplication  and  division. 

(4)  Qtmnetnj  and  deHcnptivc  Geometry— 

(a)  Ceo?)!!?*/-.)/.— Drawing  implements.     The  point,  straight  line,  and  circle  ;  measurement  and  division  of  distances. 

Origin  and  measurement  of  the  angle.  The  triangle,  the  polygon  and  their  construction.  Equal  figures  ; 
parallelism  and  symmetry  of  position.  .Similar  and  proportional  figures.  Tangent  of  the  circle  ;  inscribed 
and  circumscribed  figures  ;  division,  circumference  and  area  of  the  circle. 

(b)  Descriptive  Geomelnj.— Body,  plane,  oblique  plane,  edges,  vertices.   Straight  line  and  plane  in  space,  inclination  ; 

angles.     Geometrical  solids  ;  prisms,  pyramids,  cones,  spheres. 

(5)  G^eowrfWca/ i)ro!(.ingr.— Drawing  of  lines  and  angles;  the  square;  parallel  and  perpendicular  straight  lines,   drawn 

mechanically  and  graphically.  Construction  of  triangles  and  polygons.  The  problems  of  the  circle.  Drawing  of 
geometrical  bodies. 

(6)  Freehand  DrajrJH;/.— Ornaments  derived  from  Greek  architecture,  copied  from  mural  drawings.     Drawing  sketched 

with  crayon,  then  with  the  pen,  without  shading. 

(7)  Constructive  Drawing. — Simple  constructions  from  sight. 

2)t(Z  Semester. 

(1)  Hungarian  Language. — Compound,   subordinate,   co-ordinate,  and  abridged  phiase.s.     The  period.     Prose  readings 

relative  to  national  history.     Poetry.     Themes  ;  exercises  in  orthography  and  style. 

(2)  Arithmetic. — Relation  of  two  quantities.     Proportionality.     Proportion.     Interest.     Rules  of  averages.     Equations  in 

general.     Equations  with  one  unknown. 

(3)  Geometry  and  Descriptive  Geometry. — 

(a)  Geometry. — Cones.     Calculation  of  surfaces,     Pythagoras'  theorem.     Properties  of  the  polygon  and  circle. 

(b)  Descriptive  Geometry. — Projection,  plane  and  projection   ray.     Drawing  of   straight  lines,   intersection  of  two 

planes  ;  configuration  of  bodies  under  different  aspects.     Sections  of  bodies  ;  mutual  effects  of  bodies. 

(4)  Geometrical  Drau-ing. — A'arinus  problems  of  descriptive  geometry. 

(5)  Freehand  Draicing. — Greek,  Roman,  Gothic  ornaments  and  those  belonging  to  the  Renaissance,  serving  to  illustrate 

special  constructions,  drawn  from  simple  models  or  models  in  relief.  Style  i.f  drawing  ;  drawings  \\'ith  pen,  shading, 
and  colours. 

(6)  Physics — Its  aim.     The  formation  of  bodies.     Motion.     Force;    inertia,   work,  unit  of  work,  the  centre   and  line  of 

gravitation,  equilibrium.  Jlechanical  elements  ;  lever,  inclined  plane.  Pulley,  wheel,  screw.  "N^^.'ight,  density, 
elasticity,  adhesion.  The  pho3noniena  and  laws  of  liquids.  Tension,  surfiice  uf  liquid.  Force  and  verification  of 
the  tension.  Communicating  vessels.  Archimedes'  principle.  Flotation  of  solids.  Capillarity.  Phsenomena 
and  laws  of  gases.     A\'eight  and  pressuie  of  the  air,  barometer. 

(7)  Construction. — Constructions  in   mi^Foiiry  ;    the  work  of  the  mason  and   stoiie-cutlev  ;    brick  walls  and  thpjr  joints  ; 

ashlar,  mixed  and  stone  wr.Us  ;    mud-walls,  Ijeton  and  mortar.       Carjicntry  :  simple  .scarfing,  beams,  and  tie  beams. 

(8)  Constructive  Drawing. — Drawings  of  enumerated  constructions, 

3nZ  Semester. 

(1)  Hungarian  Laiigihige. — Style  and  its  elements.      Principal  kinds  of  prose.      Ordinary  correspondence,  documents, 

business  letters,  certificates,  petitions,  obligations,  receipts,  invoices,  acknowledgment  of  receipts,  etc.  Contracts 
for  buildings,  plans,  description  of  constructions.     Prose  readings  ;  exercises. 

(2)  Arithmetic. — Powers,  squares,  the  cubes  of  algebraical  quantities  ;  roots,  logarithms  ;    series  of  logarithms,  compound 

interest,  amortisation,  calculation  of  annuity. 

(3)  Geometry  and  Descriptive  Geometry — 

(a)  Geometry. — Numerous  problems  of  calculation  of  areas,  of  volumes.     Volume  and  surfaces  of  prisms,  truncated 

pyramids,  cylinders,  cones,  and  spheres. 

(b)  Desiiriptiv  Geometry. — Projection   shadows  :    the  shadow  of  Ijodies  in  plane  and  oblique  surfaces  ;    ray  of  light ; 

perspective  ;  configuration  of  the  shadow  and  the  perspective  of  .simple  objects. 

(4)  Geometrical  Drawing. — Practical  examples  bearing  on  the  ideas  acquired  in  descriptive  geomctr}-. 

(5)  Freehand  Draiving. — The  parts  and  ornaments  of  the  building,  the  mouldings,  columns,  capitals,  pedestals,  corbels, 

etc.,  drawn  in  large  proportions  (natural  magnitude)  from  plane  models  or  models  in  relief.  Drawings  in  chalk, 
with  pencil,  and  with  pen,  also  in  two  light  colours. 

(6)  Physics. — Dilatation  of  bodies  by  heat ;  thermometers,  measures  of  temperature,  specific  heat ;    steam  and  its  tension. 

Reflexion  and  refraction  of  light.  Light,  shadow,  mirror  ;  the  law  of  refraction.  Phc-enomena  and  law  of  magnetism 
and  electricity  ;  the  compass,  lightning  conductor  ;  poles,  the  efieet  of  current.  Production  and  propagation 
of  sound,  velocity  of  sound,  reflexion,  echo. 

(7)  Surveying. — Aim,  processes  and  measurements ;  chart;  real  and  optical  horizontal  line.     Horizontal  surveying ;  staves 

for  fixing  the  points  and  lines  ;  measurement  of  angles  with  the  chain  ;  set  squares  and  graphometers  ;  land- 
surveying  for  small  pieces  of  ground.     Levelling  ;  makiug  a  vertical  survey. 

(8)  Materials  of  Gon'<f ruction.— C\&ss\?iaa.lion  of  these  materials.     A.shlars,  rock.',  I3and,s,  volcanic  rocks,  artificial  stones, 

mud-walling,  bricks,  mortar,  chalk,  phister,  impermeable  substance.s,  cements.  Eeton,  mosaic,  etc.  Asphalts, 
limestone,  etc. 

Wood. — Its  nature,  solidity,  resistance  ;  cutting  down  and  drying  of  the  tieer, ;  rotten  trees  ;  coniferous  and 
leafy  trees  ;  dimensions  of  the  wood  for  commerce. 

Metals. — iron,  steel,  sheet-iron,  iron-wire,  shcct-zinc,  lead,  tin,  copper  ;  specific  weights  of  the  materials 
of  construction. 

(9)  Architectonic. — Styles  in  general ;  the  classic  style  ;   the  styles  of  the  Middle  Ages  ;    the  Renaissance.     Design  and 

direction  of  the  articulations.     The  systems  of  columns.     Purpose  and  forms  of  the  mouldings. 

(10)  Constructions.— Stimeconstru<:tions:    foundations;    theory  of  vaults   in  brick  and  ashlars  ;    various  systems  of  vaults. 

Pillars,  determination  of  their  strength.  Scaffolding  for  vaults.  Flat  beams  ;  purpose  and  construction  of  iron 
joints.     Mouldings  and  borders.     Canals  and  sewers.     Timber-work  and  joists.     Roofs  and  girders. 

(11)  Constructive  Drawing. — Drawing  of  numerous  specimens  of  the  above-enumeratedi  objects. 

itJl 
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ith  Sementer. 

(1)  Kinematics  and  Mechanics  of  Building. — The  efifecb  of  the  novement  and  forces  on  bodies  in  motion  and  fixed  bodies. 

Initial  force  and  the  determination  of  forces,  explained  by  examples  from  practical  life.  Uniform  and  accelerated 
velocity.  The  centre  of  gravitation  and  equilibrium  ;  the  state  of  equilibrium  of  bodies  in  motion.  Friction  and 
the  resistance  of  motion.  JMechanical  force  ;  the  meter-kilogramme  ;  horse-power.  Solidity  of  bodies  :  traction, 
folding  and  torsion  ;  chains,  cordages,  cables,  vertical  bars  ;  capacity  of  beams  witli  one  or  two  supports,  with 
examples.  Classification  of  machines.  Employment  of  steam.  Boilers  in  general  and  their  various  parts,  pressure 
gauges,  hygrometers,  feed-cocks,  etc.  Different  forms  of  boilers ;  masonry  of  the  boiler.  Furnace  bars,  flues, 
chimney.  Levers,  hand-winches,  spur-wheels,  simple  cranes,  cranes  with  pivots.  Simple  and  double-action  pump  ; 
centrifugal  pump,  pulsometer.     Ventilators,  bellows. 

(2)  Siirvpyinrj. — Surveying  of  a  more  extended  plot ;  set  squares  ;  graphomcter  ;   theodolite;  drawing  of  elevated  ground ; 

levelling  ;  drawing. 
(.S)  Architeclonk  Style.— yajiaws  styles  applied  to  the  various  parts   of  the  building;  colonnades,  arcades,  sanctuaries ; 
fa9.ades,  mouldings  ;  drawing  of  various  details. 

(4)  Constructions — The  interior  of  the  buildings  ;  doors,  windows,  planks,  roofs,  thatched  roofs,  rush,  shingle,  tile,  slate, 

sheet-iron,  asphalt,  wood,  cement,  pasteboard. 
Carpentry  :  Girders,  roofs  of  churches  and  halls,  partitions,  towers,  staircases,  wooden  mouldings. 
Iron-work,  stoves,  furnaces. 

(5)  Constructive  drawing. — Drawing  of  tlie  above-mentioned  objects. 

(6)  Iron  frames,   bridges,  etc. ,  hydraulic  constructions  : 

(a)  Iron  frames.     Beams  and  coluums  in  cast  and  rolled  iron. 

(6)  Causeways.     Breadth,  section,  elevation,  sketches,  levelling  and  construction  of  causeways, 
(c)  Bridges,  simple,  stone,  wooden  ;  heads  of  bridge,  yokes,  etc. 

((/)  Hydraulic  constructions  ;  foundations  on  firm  ground,   on  piles,   on  sand,  on  beton,  on  grill-v.'ork,  on  piers, 
coffer  dams,  caissons,  protection  and  revutement  of  banks. 

(7)  Plans  o/simple  tjtiildings. — Plans  of  buildings  of  one  story,  of  rural  construction  (warehouses,  lofts,  stables,  sheds, 

etc.),  with  scale  indication  ;  section,  profile,  and  facade. 

(8)  Estimate. — Plan  and  statement  of  the  dimensions.     Statement  of  the  various  industrial  works,  analysis  of  the  costs, 

instructions,  calculation  of  the  estimate;  sewer  regulation. 

(9)  Book-keeping. — Object  of  book-keeping;  weekly  registers  and  their  forms  ;  statement  of  works  performed  and  amounts 

to  be  received  ;  day-book  ;  casli-book  ;  balance-sheet  and  account  compared. 
(10)  Modelling. — Modelling  of  architectonic  ornaments  in  clay  ;  plaster  mouldings. 

Bearing  ia  mind  the  qualifications  of  the  instructors,  it  will  be  recognised  that  these  courses  are 
very  valuable.     There  are  actually  five  schools  of  this  type,  viz.  : — 

Pupils. 
Higher  School  of  Building  Industries,  Budapest         ...         ...         ...         ...  ...  ...     122 


Higher  School  of  Arts  and  Crafts,  Kassa 

Special  School  for  wood  and  metal  work,  Kolozsvar    ... 
„  „  ,,  ,,  Marosvasarhely 

„  „  „  „  Szeged 


19 
25 

28 
41 


Total         235 


35.  Courses  fur  Persons  in  charge  of  Boilers,  stationary  and  portable  ISngines,  Thrashing  Machines, 
etc. — -There  are  three  different  courses  under  this  head,  and  they  are  apparently  worth  translating  to  give 
a  detailed  idea  of  the  thoroughness  of  the  instruction. 

Course  I,  for  persons  in  charge  of  boilers,  etc.    (Six  weeks.) 

(i)  Production,  properties,  expansion,  and  degrees  of  heat  of  steam, 
(ii)  Principal  constitutive  steam  parts  of  the  boiler, 
(iii)  Development  of  heat  by  combustion, 
(iv)  Principal  fuels  and  their  properties. 

(v)  Coal  as  an  article  of  merchandise,  procuration,  conservation,  cost, 
(vi)  Secondary  fuels. 

(vii)  Furnaces,  flues,  producing  and  regulating  air  current, 
(viii)  Furnaces  burning  their  own  smoke  and  heating, 
(ix)  Principal  parts  of  boiler. 

(x)  Manufacture,  and  building  in,  packing  boilers. 

(xi)  Different  types,  advantages  and  disadvantages  from  a  practical  point  of  view,  and  from  that  of  convenience, 
(xii)  Constructive  part  of  the  setting  of  boilers. 

(xiii)  Stoking.     Regulating  air  draft,  and  instruction  relating  to  supply  of  fuel.     Questions  as  to  ordinary  and  extraor- 
dinary demands  on  boiler, 
(xiv)  Saline  matters,  incrustation,  cleaning,  softening  feed-water, 
(xv)  External   and  internal   examination.      Testing    by   water   pressure.      Principal   defects.     Most   frequent    repairs. 

Repairing.     Explosion, 
(xvi)  State  regulations  concerning  care  of  boilers, 
(xvii)  Practical  demonstrations  for  all  parts  of  the  course. 

Course  II,  for  persons  in  charge  of  portable  engines,  thrashing  machines.     (Ten  weeks.) 

(i)  General  ideas  of  locomotives  and  their  principal  parts. 

(ii)  Production,  properties,  and  expansion  of  steam, 
(iii)  Principal  fuels,  especially  for  locomotives, 
(iv)  The  boilers  of  locomotives,  and  their  manufacture. 

(v)  Packing  and  erection, 
(vi)  Rules  as  to  stoking. 

(vii)  Heating  by  coke,  wood,  etc.     Feed-water,  previous  heating,  regulating  air  draft 
(viii)  Initial  attention  to  boiler,  on  provisory  interruption,  on  definitive  termination  of  use 
(ix)  Cleaning,  most  frequent  repairs. 

(x)  Government  regulations, 

(xi)  Behaviour  of  steam  in  different  parts  of  engine.     Engine  with  ordinary  valve.     Cut-off  of  steam  in  various  engines. 

(xu)  Compound  engmes  and  locomotives.  oi/v-»iii  iii  .tvLi^/ui.  oug 

(xiii)  Size,  price,  etc.,  of  locomotives. 
(xiv)  Erection  of  locomotives.     Work  for  mechanician  for  engine  at  rest  and  in  service 

(XV)  Theory  of  crank,  connecting-rod,  etc.  ;  slide  valves,  etc.     Principal  defects  of  various  parts     Repairs 
^'"^      Hungary''  ^^ '»  *^^*^''^^^ '  ™"°"^  ^mds  and  .systems.     Steam  thrashers.     DetaiU  of  thost  manufactured  in 
(xvii)  Practical  demonstrations. 


Course  III,  for  persons  in  charge  of  stationary  engines.     (Twelve  weeks.) 

(i)  Steam  and  its  properties.     Superheating.     Measurement  of  feed-water  and  fuel 
(n)  Softening  feed-water.  "^^iuci. 

'"'*  ^t'dveTtiolf  engTnes.^*^''"*"^''  '"''  disadvantages  of  expansion  and  compression.     Parallelism  between  horizontal 


(iv) 
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(iv)  Point  of  cut-off  of  steam.     Governors, 
(v)  Advantages  and  disadvantages  of  various  forms  of  engine, 
(vi)  Corliss,  Fricart,  Collmann,  Radowanovics,  and  Sulzer  engines 

S^^:^^^:^ZaJ!^:^^-'''''''''^^^--^''--     Advantages  of  compound  engines. 

(ix)  Data  as  to  consumption  of  steanj,  to  practically  evaluate  it. 
(x)  VV  ork  of  an  engine.     Mechanical  work  in  horse  power. 

(XI)  Indicators,  construction  and  use.     Principal  defects  remedied  by  use  of  indicator. 

(xu)  Energy  of  work. 

(xiii)  Bedding  of  steam  engines— Stone,  concrete,  anchoring 
(xiv)  Erection  of  steam  engines. 

(xv)  Principal  repairs. 

(xvi)  Lubrication,  various  lubricants,  quality  and  testing.     Central  lubrication. 

(xyii    Matters  to  attend  to  at  commencement  and  termination  of  the  day's  work  with  engine.     Starting, 
(xviii)  Demonstrations  of  practical  work.  6  s 

,.      nn^^^  ^}'°''^  courses  are  very  largely  attended.     The  Higher  School  of  Arts  and  Crafts  at  Budapest, 
has  790  students,  who  receive  the  course  ;  the  special   school  of  Arad  for  wood  and  metal   work  ha.^  68 
students  ;  and  the  similar  school  at  Kolozsvar  has  44,  that  is  902  adult  pupils. 
Such  courses  are  now  opt  ned  at  Kassa,  and  Marosviisarhely. 

36.  Course  for  Electro-t,  chnical  Workers.— TXm  course  consists  of  two   divisions  of  about  forty 
hours  each.     The  details  may  be  translated  as  follows  :— ' 

Principles  of  electricity  and  magnetism. 

Galvanic  Cell.     Coupling,  E.M.F.,  intensity,  resistance.     Units.     Conducting  wires  and  insulation. 

Magnets,  magnetic  helds,  solenoids.  Induction,  various  methods.  Galvanoscope.  Industrial  instruments  for 
measuring.     Voltmeters,  ampfere  meters,  watt  meters. 

Continuous  current  dynamos.  Simple  dynamos,  induction  of  current  therein.  Commutators.  Constitutive  parts  of 
dynamo.  Electro-magnets,  their  form  and  construction-  Armatures,  ring,  cylinder,  disc.  Collectors.  Brushes, 
holder,  application.  Multipolar  dynamos.  Excitation.  Magnetisation  by  special  source.  Magnetisation  by 
suitable  arrangement  of  dynamos.  Kinds  of  dynamos,  characteristics.  Construction,  erection,  maintenance 
ot  dynamos.     Investigation  of  derangements.     Cause  of  such. 

Alternators.  High  tension  currents.  Properties  of  intermittent  current.  Principles  of  construction  of  alternators. 
Coupling  coils.     Polyphase  alternators.     Regulation  and  excitation  of  alternators. 

Transformers.  Transformation  of  electric  current  by  induction  coil.  Ring  transformers,  their  construction.  Poly- 
phase transformers.     Installation  and  maintenance  of  transformers. 

Accumulators.^  Secondary  current.  Various  systems  of  accumulators.  Charge,  coupling,  discharge,  capacity, 
durability,  installation,  and  maintenance  of  storage  batteries. 

Electric  lightlny.  Incandescent  lamps.  Intensity  of  light,  consumption  of  electric  energy.  Various  incandescent 
lamps.  Sockets.  Arc  lamps.  Carbons.  Electro-motive  energy  for  arc  lamps,  consumption  of  electrie 
energy.  Length.  Kinds.  Arc  lamps  for  continuous  current.  Intermittent  current.  Erection,  columns, 
support  of  arc  lamps      Maintenance  arc  and  incandescent  lighting  system.     Derangements,  their  remedy. 

Distribution  of  electric  current.  Coupling,  for  incandescents,  for  arc  lamps.  In  series,  etc.  Mixed,  systems  of  2, 
3,  or  more  conduits. 

Transmission  of  electric  energy.  Reversibility  of  dynamos.  Electro-motive  resistance.  Electro-motors,  various 
kinds.  Starting  and  regulating  electro-motors.  Rotating  magnetic  field.  Use  of  electro-motors.  Use  of 
electro-motors  in  machine  shops,  etc.  Electric  railways.  Means  of  distributing  currents.  Earth  return, 
serial,  by  rails.     Installation  of  electric  motors  in  railway  carriage,  coupling  with  axle. 

Telephones  and  Electric  Bells.  Telephones  with  magnet,  with  carbon,  microphone.  Electric  bells  with  continuous 
current.  Bells  with  intermittent  current.  Magnetic  inductors.  Various  interrupters.  Connecting  bells 
Derangements  and  repairs. 

Connecting  and  regidating  apparatus.  Interrupters.  Lead  foil,  simple  resistance,  arc  lamps,  rheostats,  self-acting 
resistances.  Indicator  of  earth  circuiting.  Energy  consumed.  Electric  meters.  Horary  measurements. 
Watts,  ampferes.     Fuses  in  electric  circuit. 

Conducting  U'ires,  etc.  Wires,  cables.  Insulators,  simple,  double.  Installation  of  electric  current,  tools,  work  of 
installations.  Wiring  in  interior  of  buildings,  in  open  air,  in  damp  places,  underground  cables.  Lead  cables. 
Systems  of  installation.     Examination  of  circuits.     Derangement,  search  for  source  of,  repair: 

Central  Electric  Stations.     Connection  with  continuous  current,  dynamos,  machines  of  intermittent  current. 

The  lectures  are  treated  from  the  practical  standpoint,  electricity  and  magnetism  being  handled 
in  relation  to  electro-technics,  and  not  from  the  standpoint  of  advanced  physics.  Everything  is  clearly 
explained,  but  without  mathematical  calculation.  Special  importance  is  attached  to  electro-magnetic 
theory  and  induction  of  current.  The  courses  are  illustrated  by  means  of  laboratory  apparatus  and  by 
diagrams. 

A  considerable  amount  of  questioning  is  done  with  a  view  of  eliciting  whether  the  matter  has  been 
thoroughly  understood  or  not 

37.  Course  for  Electricians. — Another  course  for  those  who  have  to  do  with  the  installation  of 
electricity  is  equally  satisfactory.     The  course  consists  of  lectures  and  practical  work  as  follows  : — 

(1)  Lectures.      (2)  Manipulation  of   dynamos,    electric    motors,  lamps,    etc.      (3)  Installation   of 

electric  circuits.       (4)  Practice  in  making  electrical  measurements.      (5)  Industrial  drawing 

having  relation  to  electric  installations. 

The  course  lasts  five  months,  the  hours  per  week  for  practical  work  for  (2)  to  (5)  being  8,  8, 

6,  4  respectively.     The  fee  is  16  crowns  (say  13s.  4d.)  ;  examinations,  10  crowns  (8s.  4d.)  ;  stamp  for 

examination  certificate,  2  crowns  (Is.  8d.)  ;  the  grades  being  three — excellent,  good,  satisfactory.     Those 

who  fail  receive  only  a  certificate  of  attendance. 

The  details  of  all  the  courses  need  not  be  stated  in  full ;  it  will  suffice  to  indicate  only  some  parts. 
'^\q  Lectures  include  the  general  theory  of  electricity  and  magnetism,  dealing  with  continuous  and 
polyphase  current. 

Theory  of  Instruments  and  Measurements.'' — Principle.  Various  methods  of  measuring  tension,  intensity,  resistance, 
great  and  small  resistances.  Various  galvanometers.  Electro- dynamic  meter.  Voltmeters.  Ampere-meters. 
Watt-meters.  Weston-instrument.  Photometry.  Measurements  of  cells,  dynamos,  motors,  accumulators, 
incandescent  and  arc  lamps,  electric  conductivity,  insulation  of  circuit.^.  Measurements  at  central  station. 
Dynamos,  electric  motors,  continuous  current.  Various  constitutive  parts  and  their  functions.  Multipolar 
dynamos. 

Foucault  currents,  characteristic  of  dynamos,  serving  for  lighting,  transmission  of  energy,  galvanoplastics,  electro- 
metallurgy.    Industrial  utility  and  installation. 

Alternators, 

'  In  translating  this  the  statement  has  been  put  in  the  briefest  possible  form. — G.  H.  K. 

^  In  translating,  much  has  been   reduced  or  omitted,   but  sufficient  has  been  given  to  give  a,  clear  idea  of  the 
completeness  of  the  course. 

3— T 


146 

Alternators,  transfortnera,  accumulatorji,  electric  lighting,  distribution  of  electric  current,  trans- 
mission of  electric  energy,  telepbonss  and  electric  bells,  regulating,  elejtric  conduction,  etc.,  are  treated 
much  as  in  the  previous  course. 

In  addition,  the  principles  of  electro-metallurgy  are  treated.    This  covers  the  following  : — 

Principles  of  Electro-metallurgy. — The  composifcioa  by  elecritc  current.  Density  of  current.  Electric  sources.  Installa- 
tion and  conueotioas  for  galvanoplastio  baths.  Principles  of  electroplating.  Soldering  by  means  of  electricity. 
Electric  furnaces. 

The  practice  in  measurament  and  use  of  instruments  is  very  extensive,  and  covers  the  whole  range 
indicated  in  the  lectures. 

The  constructive  drawing  bears  upon  the  works  of  electric  installations  of  various  kinds,  and  a 
great  deal  is  done. 

About  170  pupils  annually  take  the  complete  course,  but  in  one  year  over  2,030  pupils  took  part 
of  these  courses  in  electricity. 

38.  Industrial  Sohools  for  Young  Women. — -Hungary  possesses  a  number  of  industrial  schools  for 
young  women  affording  general  and  also  special  iustruction.  The  former  includes  Hungarian,  embracing 
grammar  and  commercial  correspondence,  1  hour  a  week  being  devoted  thereto  ;  arithmetic,  1  hour  a 
week  for  one  semester ;  hooh-keeping,  2  hours  a  week  ;  freehand  drawing,  from  2  to  4  hours  per  week. 

The  special  subjects  include  section  for  "  lingerie,"  drawing,  and  cutting-out,  either  by  hand  or 
with  machines,  repairing  and  trimming,  hand-work ;  a  section  for  dressmakers,  a  section  for  embroiderers. 
one  for  modistes,  who  not  only  undertake  millinery,  but  also  manufacture  artificial  flowers. 

39.  Lower  Mining  Education. — The  last  section  of  technical  education  which  seems  to  call  for 
special  reference  is  a  form  of  elementary  mining  education.  One  of  the  most  ancient  mining  towns  of 
Hungary — "  Selmeczbanya" — gives  indications  that  mining  education  has  existed  for  a  very  long  period. 

The  instruction  is  given  in  a  preparatory  class,  a  common  class,  and  two  parallel  classes,  viz.,  one 
for  mining  and  one  ior  foundrg  work.     The  time-table  hereunder  will  sufficiently  illustrate  the  courses.i 

Programme  of  Lower  Instruction  in  Mining  Exploitation  at  Selmeczhdnya,  etc.,  in  Hungary. 


Semesters,  and  Hours  per  Week. 

Subjects. 

J 

[I. 

III. 

IV. 

Mining. 

Foundry. 

V. 

VI. 

V.          VI. 

Arithmetic 

5 

„          Practical  exercises 

4 

Algebra   

6 

6 

„       Practical  exercises        

4 

4 

Hungarian  and  literary  style    ... 

2 

2 

... 

■ 

„          Exercises                  

2 

2 

Caligraphy          

Drawing  ... 

Quantity  surveying        

„            „          Exercises    ... 

3 
4 

2 

4 

"2 

4 
2 

■3 

3 

Trigonometry 

„           Exercises 

5 
1 

Physics  and  mechanics  ... 

5 

Mechanics 

3 

3 

Chemistry 

Study  of  projection         

Preehand  drawing  and  constructive  design    .. 

"3 

4 

5 

„               plotting       

Mining  drawing ... 

Mechanical  drawing       

Mineralogy  and  Geology 

l<!xploitation  of  mines    ...          

„              metals  ... 

"2 

"5 

3 

2 

'7 

Preparation  of  metals    ... 

Mining  legislation          

Surveying  and  underground  surveying 

Plotting  underground  survey 

Architecture  and  architectural  drawing 

"2 

4 

"q 

2 
5 

Excavation 

3 

Hygiene  ... 

Book-keeping      

Practical  work 

2 

'2 

"2 

"2 
5 

2" 
4 

'2 
5 

'The  information  has  been  obtained  from  an  article  by  Ferencz  Vnutsk6,  Higher  Engineer  for  Mines. 
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The  above  programme  represents  the  work  of  the  mining  schools  of  Selmeczbanya,  Pelsobanya, 
and  Nagyag.  The  school  of  Verespatak  is  diflFerently  organised ;  its  four  semesters  are  occupied  as 
follows : — 

Programme  of  Lower  Mining  Instruction  of  Verespatah,  in  Hungary. 


Subjects. 

Semesters,  and  Hours  per  Week. 

I. 

11. 

III. 

IV. 

Arithmetic 

G-eometry 

Mineralogy,  petrography,  and  geology 

Physics  and  kinematics          

Constructive  drawing,  cartography 

Hungarian       

Caligraphy       

Mining  exploitation    ... 
Mining  mechanics  and  drawing 

„                    „          „          Exercises... 
Underground  surveying  and  drawing 

„                     „           „          Exercises.. 
Mining  legislation       ...          

5 

2 
2 
2 
3 

2 

5 

2 
2 
2 
3 
2 
2 

1 
1 
6 
2 
3 
2 
3 

1 
1 

6 
2 

2 
2 
3 

2 

40.  Concluding  Bemarhs. — The  preceding  sketch  of  what  is  being  done  in  Austro-Hungary  for 
technical  education  is  wholly  inadequate  to  convey  the  extent  of  the  effort  made  for  the  industrial 
efficiency  of  the  people.  Erom  what  the  Commissioners  saw,  it  was  obvious  that  progress  was  very  rapid. 
All  the  recent  developments  seen  afforded  distinct  evidence  of  an  earnest  progressive  movement  in 
education.  "Without  exception,  recent  equipments  seen  in  Austria,  in  Bohemia,  and  in  Hungary,  were 
excellent,  and  the  prevailing  opinion  of  educationists  was  that  the  industrial  power  of  these  countries 
would  be  greatly  reinforced  by  the  recent  educational  eiforts. 

A  few  examples  of  Hungarian  buildings  are  given,  as  illustrating  the  material  side  of  the 
educational  provision  made  in  Hungary. 
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SPECIAL    SCHOOL    FOR    WOOD    AND    METAL-WORKING    AT    SZEGED,    HUNGARY. 


SPECIAL    SCHOOL    FOR    WOOD    AND    METAL-WORKING    AT     KOLOZSVAR,     HUNGARY. 
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HIGHER    SCHOOL    OF    ARTS    AND    CRAFTS    AT    KASSA,    HUNGARY. 


SCHOOL    OF    DECORATIVE    ARTS,    BUDAPEST,    HUNGARY. 
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CHAPTER  XIII. 

Lower  Industrial  and  Technical  Education  in  Belgium, 
Bosnia-Herzegovina,  Bulgaria,  Croatia-Slavonia,  Finland, 
and  Holland. 

[G.  H.  KNIBBS,] 

1.  In froduct ion. —In  order  to  appreciate  the  great  adraace  in  those  forms  of  education  which 
more  immediatelj  prepare  for  everyday  activities,  it  is  well  to  be  able  to  compare  the  educational  provision 
made  by  this  State  for  its  young  people  with  as  wide  a  field  as  possible.  It  is  only  in  this  way  that  it 
can  be  adequately  realised  that  our  educational  provision  is  verv  far  from  being  as  satisfactory  as  it  is  in 
other  countries.  For  this  reason  a  brief  reference  will  be  made  to  the  system  of  Technical  Education  in 
a  number  of  countries. 

Belgium. 

2.  Technical  Education  in  Belffium.— The  provision  made  in  Belgium  in  the  way  of  technical 
education  is  stated  very  briefly  as  follows  :  — 

Number  of  Schools 
T    r,  .   ,        .  ov  Courses. 

J.  Commercial  and  scientific  courses    ...         ...  ...  ...  ...  ...  18 

II.  Higher  technical  institutions  13 

III.  Industrial  schools       ...  ...  ...  ...  ...  ...  68 

IV.  "  Professional"  schools  for  boys,  viz. : — 

(a)  Apprenticeship  "ateliers"  and  "professional"  schools  (of  Flanders)  for 
weaving...         ...          ...          ...          ...           ,.          ...          ...  39 

(b)  Apprentice  ateliers  for  masons          ...          ...          ...         ...                     ...  20 

(c)  "  Professional"  courses            ...          ...         ...          ...                      ...          ...  5 

(d)  "  Professional"  schools            ...          ...                      ...          ...          ...          ...  31 

(e)  Schools  of  Saint-Luc 5 

(f)  Schools  for  industrial  drawing  ...  ...  ...  ...  ...         ...  22 

V.  "  Professional"  schools  for  girls,  viz. : — 

(a)  School  for  housekeeping  and  domestic  economy,  etc.         ...         ...         ...  296 

(b)  Apprenticeship  "ateliers"      ...          ...          ...          ...          ...          ...          ...  4 

(c)  "Professional"  courses            ...          ...         ...          ...          ...         ...          ..  3 

(d)  "  Professional"  schools           46 


Total       570 

Commercial  and  higher  technical  education  will  be  dealt  with  in  another  part  of  the  report. 

3.  Aim  of  the  Belgian  Industrial  Schools. — The  aim  of  the  Belgian  "  ecoles  industrielles  "  is  : — 

(1)  To  afford  workmen  that  scientific  instruction  which  they  cannot  acquire  in  the  workshop. 

(2)  To  make  workmen  acquainted  with  those   general   laws  which  govern  all  transformations  of 
matter. 

(3)  By  the  above  means  to  develope  the  intelligence  of  the  workman,  and  gradually  to  lift  him  above 
the  "  tyranny  of  routine." 

(4)  To  enable  him  to  advance  the  economic  value  of  his  work,  and  thus — 

(5)  To  ameliorate  his  material  condition. 

It  will  sufiice  to  indicate  generally  the  method  of  such  schools.     The  programme  embraces  : — 

(i)    General  theoretical  courses,  viz. : — 

(a)  Arithmetic;   (b)   Geometry;  (c)   Physics;    (d)  Mechanics;    (e)  Hygiene;     (f)  Industrial 
economy, 
(ii)  Special  courses,  which  correspond  with  local  industries,  viz.  :  — 

(a)   Chemistry;  (b)  Metal  working;   (e)   Mechanics;  (d)   Civil  engineering  work  ;  (e)  Mining 
exploitation  ;  (f)  Electro-technics,  etc.,  etc. 
(iii)  Drawing,  which  is  also  made  of  direct  application  to  the  calling  of  the  pupil.     The  drawing  is 
based  upon  the  study  of  the  projections  of  an  object  on  three  planes. 

4.  Aim  of  Belgian  Professional  Schools. — The  aim  of  the  "  ecoles  professionnelles"  differs  greatly 
from  that  of  the  industrial  school.  While  it  does  not  neglect  to  inculcate  the  importance  of  that 
theoretical  knowledge,  which  is  essential  to  the  best  exercise  of  his  calling,  it  keeps  the  practical  educa- 
tion of  the  pupil,  in  his  calling,  primarily  in  view.  It  is  akin  to  the  industrial  school  combined  with  an 
apprenticeship  "  atelier."     The  aim  of  such  schools  may  therefore  be  said  to  be  : — 

(1)  To  afford  a  practical  education  to  various  occupations. 

(2)  To  make  young  people  and  workmen  familiar  with  the  most  recent,  perfect,  and  advantageous 
processes  in  their  callings. 

(3)  To  raise  the  economical  level  and  material  condition  of  the  workmen. 

(4)  To  enable  workmen  to  pass  readily  from  one  calling  to  another,  which  is  often  necessary  owing 
to  great  industrial  transformations.  5. 
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5.  Belgian  Professional  Schools  for  Young  Women. — The  instruction  in  the"  ecoles  professionnelleg 
pour  jeunes  Jilles"  is  (1)  general,  and  (II)  special.     The  general  and  obligatory  portion  consists  of  :— 

(1)  Mother-tongue;  (2)  Arithmetic;  (3)  Commercial  science;  (4)  History;  (5)  Geography; 
(6)  Galigraphy;  (7)  Natural  sciences;  (8)  Education;  (9)  (Hygiene;  (10)  Domestic 
economy;   (11)  Drawing;  (12)  Manual  work. 

The  professional  portion  varies  with  the  locality  of  the  school.  Actually  the  following  subjects 
are  taught,  viz. : — 

(a)  Drawing  in  general;  (b)  Drawing  of  lace  designs;   (c)  Painting  upon  porcelain  and  faience; 

(dj     Painting   on   glass;     (e)     Painting   on  fans,  and    on    materials;    (f)    Dressmaking;  (g) 

Embroidery ;    (h)    cutting-out  and  confection ;    (i)    Lingerie ;    (j)    Manufacture   of   artificial 

flowers;  (k)   Modes;  (1)   Corsets;  (m)  Commerce. 

The  courses  last  usually  from  three  to  four  years.     Quality,  not  quantity  of  work  is  insisted  on  in 

the  practical  work. 

6.  Belgian  Apprenticeship  "Ateliers." — The  creation  of  the  "ateliers  d'apprentissage"  arose 
largely  from  the  great  transformations  at  the  end  of  the  18th  and  beginning  of  the  19th  century  in 
industry  in  general,  and  particularly  in  ihe  linen  industry.  Apprenticeship  became  difficult,  and  in 
1834  protectne  laws  were  established  with  a  view  of  arresting  the  decadence  of  that  industry.  But 
experience  shewed  that  that  measure  was  inadequate.  In  1840  the  Government,  at  the  suggestion  of  the 
"Association  nationale  pour  le  progres  de  Vancienne  Industrie  liniere,"  commenced  an  inquiry  as  to  the 
remedies  for  the  unsatisfactory  state  of  things,  and  inter  alia  they  recommended  the  opening  of  schools 
of  apprenticeship  {ecoles  d'apprentissage)  for  ys.rioue  trades  and  caWings,  at  the  public  cost.  By  way  of 
experiment  the  Administration  established  several  "  ateliers"  in  which  new  processes  of  weaving  were 
tausjht  practically,  and  in  which  improvements  to  which  the  processes  were  susceptible  were  demonstrated. 

The  excellent  result  of  these  experiments  shewed  how  to  re-establish  the  decadent  industries,  and 
how  to  achieve  what  the  protective  measure  utterly  failed  to  secure. 

The  Government  made  an  appeal  to  proprietors  of  industrial  establishments,  and  promised 
subsidies,  and  the  "  ateliers  d'apprentissage''  were  established  by  an  "  arrete  royal"  of  26th  January,  1884. 

7.  The  Belgian  Housekeeping  Schools.— In  1888,  Belgium  had  only  two  "ecoles  et  classes 
menageres" ;  twelve  jears  later,  however,  this  number  had  increased  to  296  with  over  11,000  pupils.  The 
industrial  and  economic  conditions  of  the  country  had  made  it  clearly  impossible  for  the  average  young 
woman  of  Belgium  to  discharge  her  family  duties  satisfactorily. 

The  instruction  consists  of  : — 

I.  Theoretical  course."*,  viz.  : — 

(a)  Hygiene,     (b)  Domestic  economy,     (c)  Care  of  children,     (d)  Care  of  the  sick. 

II.  Practical  exercises,  viz. : — 

(a)  House-keeping,  proper  care  of  furniture.  (b)  Washing  and  ironing  of  linen.  (c)  Needle- 
work ;  cutting-out  and  making  of  ordinary  clothes ;  repairing  of  linen  and  clothes, 
(d)  Cooking,     (e)  In  rural  districts,  care  of  the  kitchen-garden,  and  poultry  yard. 

The  House-keeping  schools  {ecoles  menageres)  are  schools  in  the  strict  sense,  and  pupils  attend  for 
the  entire  day.  The  classes  (classes  menageres),  on  the  other  hand,  are  courses  given  on  the  subject  but 
both  have  practical  work. 

8.  Industrial  and  Special  Professional  Schools. — As  an  example  of  the  higher  class  of  such  schools 
the  "  Scale  superieure  de  textiles  de  Verviers,"  and  the  "  Ecolc  industrielle  de  Verviers,"  two  schools 
housed  in  one  building,  may  be  taken. 

The  course  of  instruction  lasts  four  years,  and  covei  s  (a)  Chemistry  ;  (b)  Dyeing;  (c)  Botany  of 
textile  materials;  (d)  Mechanical  wea\ing ;  (e)  Construction  of  machines;  "(f)  Electro-technics; 
(g)  Physics;  (h)  Geometry;  (i)  Industrial  anhitectuie  ;  (j)  Accountancy  ;  (k)  Industrial  economy  ; 
(1)  History  ;  (m)  Commercial  law  ;  and  (nj  the  German  and  Englis^h  languages. 

The  material  equipments  of  everyone  of  the  Belgian  technical  schools  seen  by  the  Commissioners 
were  on  a  large  scale  and  were  very  complete.  Among  these  may  be  mentioned  the  "  ecole  industrielle" 
of  Gtent,  where  there  were  about  1,000  day  pupils,  and  counting"  evening  and  iiSund ay  pupils,  about  3,000. 
There  is  an  elaborate  course  for  weaving  and  dyeing,  and  the  equipment  for  this  was  on  a  lavish  scale. 

Bosnia-Herzegotina,  Bulgaeia,  etc. 

8.  Technical  Education  in  Bosnia-Herzegovina,  Bulgaria,  etc.— Such  countries  as  the  above  are 
providing  technical  education  in  oider  to  raise  the  level  of  their  industrial  efficiency. 

The  programme  of  the  "  Arts  and  crafts  "  school  of  Sarajevo,  in  which  over  £4,000  per  annum  is 
spent,  will  give  some  idea  of  the  type  of  education. 

Programme 


,.u  .  The  Belgian  Government  takes  a  decided  view  as  to  the  moral  effect  of  this  instruction.  In  a  public  report  it  is  said 
(the  translation  given  by  t;he  Commissioner  is  literal)  :-'  ■  It  is  not  surprising  that  the  new  household,  established  under  such 
unfavourable  conditions,  viz.,-ihose  arising  from  the  young  wife's  ignorance-"  should  soon  present  a  spectacle  of  the 
greatest  moral  and  econoinic  disorder.  The  resources  are  squandered,  the  habitation  and  the  furniture  are  badly  looked 
after,  the  children  are  without  the  necessary  moral  and  physical  care,  the  meals  are  hastily  and  badly  prepared.  Soon  the 
head  of  the  family,  instinctively  repelled  by  the  permanent  disorder  of  his  home,  yields  to  the  temptation  of  the  tavern 
and  the  invitations  oi  his  comrades  Then  the  family  morale  is  dissolved.  Affection  is  extinguished  by  continual  disputes, 
and  as  they  grow  up,  the  children,   eft  to  themselves  and  educationally  neglected,  tend  to  be  alienated  from  the  home,-a 

hearth  whore  nothing  occurs  to  gladden  their  eyes  nor  to  make  tlieir  souls  serene. The  family  is  the  basis  of 

society  :  the  consequences  of  the  situation  are  perceived  without  difficulty." 
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Programme  of  the  School  of  Arts  and  Grafts  of  Sarajevo,  Bosnia-Herxegovina. 

Years,  and  I 
Subjects. 


Years,  and  Hours  per  Week. 


Peligion 

National  Language  (with  compoeitions  on  business  sub- 
jects) 

Calculation,  including  commercial  calculation  and  book- 
keeping ... 
Writing 

Physics 


Strength  of  Materials  and  Technology 

Preehand  Drawing    ... 

Geometry  and  G-eometrical  Drawing 

Theory  of  Drawing  of  Projections... 

Special  Drawing 

Technical  and  Workshop  Practice... 

Total 


17 


II. 


III. 


IV. 


In  the  teaching  of  the  National 
language,  a  certain  number  of 
reading  selections  bearing  on 
Physics. 

Same  remark  as  above. 


3 
4 

24 


46 


48 


34 


51 


36 


50 


The  "practical  "  portion  of  the  teaching  in  the  workshops,  refers  to  joinery  and  cabinet-making' 
carriage  building,  locksmithing,  etc.,  and  metal  work  generally.     The  special  national  skill  of  Bosnia  in 
incrustation  and  marquetry  work,  damascening,  chasing,  engraving,  carpet-weaving,  and  embroidery  is 
incorporated  into  the  work  of  the  technical  sohoo]s,2  and  special  workshops  have  been  erected,  viz.  :— 
A  central  workshop  school  at  Sarajevo, 
Workshops  for  "  incrustation,"  at  I'oca  and  Livno, 
Workshops  for  embroidery  and  carpet  weaving,  at  Sarajevo. 
_  Ten  hours  per  day  are  devoted  to  work,  two  being  occupied  by  general  supplementary  education, 
and  eight  by  practical  instruction  in  the  calling  selected. 

9.  Technical  Education   in   Bulgaria. — Bulgaria  has  practical  schools   of   industry,  of  which  the 
following  may  be  taken  as  examples,  viz. : — 

(1)  Weaving  and  dying,  at  Slivno. 

(2)  Blacksmithing,  forge  work,  etc.,  at  Samakow. 

(3)  Joinery  and  cabinet-making,  at  Eoutschuk. 

(4)  Pottery  and  ceramics,  at  Trn. 

There  are  also  "  professional "  schools  for  women. 


Croatia-Slavonia. 


a  law   creating   apprentice 
The  duration  of  attendance 


10.  Technical  Education  in  Oroatia-Slavonia. — On   30th   May,  1886, 
schools  was  promulgated,  and  these  received  a  definitive  constitution  in  1892. 
is  three  years.     There  are  now  over  5,000  pupils  in  such  schools. 

Besides  these,  there  are  a  number  of  special  industrial  schools.  These  include,  for  example,  such 
trade  courses  as  are  given  in  the  school  of  basket-making  of  Osijek  ;  the  school  for  joinery  and  cabinet- 
making,  wood-turning  and  carving,  at  Otocac  ;  the  wheelwrights'  school,  Lika,  etc. 

In  the  Eoyal  School  of  "Arts  and  Crafts,"  at  Zagreb,  locksmithing,  joinery  and  cabinet-making, 
wood-carving,  wood-turning,  sculpture,  decorative  painting,  and  masonry,  are  taught.  The  industrial 
school  has  two  sections,  viz. : — 

A  workshop  school  and  a  school  of  architecture.  The  course  is  four  years  in  the  former,  admission 
taking  place  between  the  ages  of  12  and  15. 

The  architectural  school  has  two  divisions,  viz.,  one  for  professional  architects,  the  other  for 
builders,  building  contractors,  overseers  of  architectural  works. 

Pupils  entering  the  higher  division,  must  have  passed  through  four  classes  of  a  secondary  school 
or  of  an  industrial  school.     They  study  the  following  subjects  in  the  school,  viz. : — 

(1)  Mother-trngue ;  (2)  Grerman ;  (3)  Greography ;  (4)  History  ;  (5)  Mathematics  ;  (6)  Descrip- 
tive geometry,  perspective,  including  the  treatment  of  shadows  ;  (7)  Physics ;  (8)  Chemistry 
and  chemical  technology  ;  (9)  Architecture  in  general ;  (10)  Architectural  plans  ;  (11)  Special 
architecture  (civil,  economic,  and  industrial  buildings)  ;  (12)  Theory  of  Architectonic  forms 
and  study  of  style  ;  (13)  Architectural  administration,  book-keeping,  special  to  laws  relating 
thereto;  (14)  Architectural  mechanics  ;  (15)  Surveying;  (17)  Technical  drawing ;  (19)  Pree- 
hand  drawing;  (20)  Modelling;  (21)  Caligraphy,  etc. 

The  school  for  builders,  etc.,  has  three  special  courses,  viz. : — 
(I)  Architectural  masons,  foremen  of  works,  draftsmen. 
(II)  Masonry  in  all  branches. 
(Ill)   Carpentry  in  all  branches. 
Each  course  lasts  four  winter  semesters,  from  1st  November  to  31st  March. 

Industrial  education  for  women  includes,  courses  in  dressmaking,  lingerie  (hand  and  machine 
work),  hat  making,  knitting,  ironing,  etc.  Pinland. 

'  For  smiths  special  drawing  ia  replaced  by  the  theory  of  shoeing  and  by  special  exercises. 
*  This  is  due  to  the  efforts  of  0.  Szentgyorgyi  of  Budapest  an(^  ffof.  Storch. 
3— U 
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11.  Technical  Education  in  Finland. — While  technical  education  is  not  well  advanced  in  Finland, 
sound  beginDinK  has  been  ninde  by  the  manual  training  (Slojd)  in  the  elementary  schools,  and  it  may  be 
observed  that  the  recent  advance  is  considerable.  Finland  has  industrial  schools  at  Helsingfors,  Kuopio, 
Nikolaistad,  Tammerfors,  and  Abo.     The  courses  are  for  mechanics,  metal-working,  electro-technics. 

Throughout  the  larger  number  of  the  lesser  towns  of  Finland  there  are  evening  "professional" 
schools,  in  which  reading,  writing,  arithmetic,  book-keeping,  and  drawing  are  taught. 

In  the  larger  towns  such  schools  also  exist,  with  similar  courses  of  a  more  advanced  character,  and 
in  Helsingfors  there  is  further  a  "  central  school  of  artistic  industries." 

12.  The  Polytechnic  Institute  of  Finland. — The  Finnish  Polytechnic,  locally  known  as  "  Suomen 
Polyteknillinen  Opisto'  {i.e.,  Suomi's  Polytechnical  College),  in  Swedish,  Polytekniska  Institutet  i  Finland, 
had  its  origin  in  a  technical  school  founded  in  1849.1  Jt  ja  a  higher  technical  school,  that  is  to  say,  one  of 
university  grade,  with  four-year  courses  in  architecture,  civil  engineering,  mechanical  engineering,  chemical 
technology,  and  land  suvYe-^mg^Maanmittausos,  in  Finnish).      This  will  be  referred  to  later  in  the  Report. 

Holland. 

13.  Technical  Education  in  Holland. — The  Trade  Schools  of  Holland  have  been  referred  to  in 
Chapter  XI.2     It  is  proposed  here  to  outline  the  general  scheme  of  technical  education  in  Holland. 3 

Excepting  the  higher  institutions,  schools  for  technical  instruction  are  classed  under  middle  schools 
(Middelbare  Scholen).  They  are  very  variously  organised,  and  variously  named.  The  following  list  will  give  a 
general  idea  of  the  variety  of  the  schools.     The  schools  mentioned  are  selected  from  the  lengthy  official  list. 

Jjist  of  some  of  the  Technical,  Trade,  and  Industrial  Schools  of  Holland. 
(Teekenscholen,  Ambachtsscholen,  en  andere  Technische  scholen.) 


Copmuno. 


Name  of  School. 


English  Equivalent. 


Subjects  Taught. 


H 


's  Hertogenbosch 

Breda 
Arnhem... 

Wageningen 

's  Gravenhage 

's  Gravenhage 

Brielle   ... 
Amsterdam 

Amsterdam 

Amsterdam 

Amsterdam 

Haarlem... 

Purmerend 
Leeuwarden 

Groningen 


Koninglijke  school  voor 
nuttige  en  beeldende 
kunsten 

Teekeninstituut 

Teekenschool  van  het 
Geenootschap  "Kun- 
stoefening." 

Teekenschool  voor  aan- 
komende  werklieden 


Academie     van 
dende  kunsten. 


beel 


Avondteekenschool 
voor  volwassen  hand- 
werkslieden 

Ambachtstceken  school 

Avondteekenschool 
voorhaud  werkslieden. 

Industrieschool  van  de 
Maatschappij  voor 
denwerkenden  stand 

Teekenschool   voor 
kunstambachten. 

Kweekschool   voor 
machinisten. 

School  voor  kunstnij- 
verheid. 

Teekenschool,.. 

Teekenschool  voor  vol- 
wassen ambachtslie- 
den  en  vrouwelijke 
leerlingen. 

Avondschool  voor  am- 
bachtsliedcn. 


lioyal  School  for 
useful  and  fine 
arts. 

Drawing  Institute 

Drawing  school  of, 
"Art-practice  " 
Association. 

Drawing  school  for 
young  workers. 


Academy  of  fine 
arts. 

Evening  drawing 
school  for  adults 

Trade-drawing 

school. 
Evening    drawing 

school  for  man 

ual  worker.1. 
Industrial    schoo 

of  the  iSoeiety  of 

Workers. 
School  of  drawing 

for  the  Artistic 

industries. 
Seminary  for 

Mechanics. 

School  for  Art- 
industries. 

School  for  draw- 
ing. 

Drawing  school 
for  adult  handi- 
craftsmen and 
female  students 

Eveningschoolfor 
handicraftsmen. 


Freehand,  linear,  and  ornamental  drawing, 
modelling,  architecture,  painting. 

Freehand,  linear,  mechanical  and  architectural 
drawing;  and  modelling. 

Freehand  and  linear  drawing,  theory  of  pro- 
jection, perspective,  anatomy,  architectural 
styles,  modelling,  decorative  art. 

Freehand,  linear  and  architectural  drawing, 
theory  of  projection,  decorative  painting, 
graining,  marbling,  arithmetic,  Dutch  lan- 
guage, and  natural  philosophy. 

Freehand,  linear,  architectural  and  ornamental 
drawing,  painting,  modelling,  technical  draw- 
ing, perspective,  geometry,  methodology. 

Freehand,  linear,  architectural,  furniture 
drawing,  arithmetic,  geometry,  physics  and 
chemistry,  theory  of  projection. 

Freehand,  linear,  architectural,  and  industrial 
drawing,  theory  of  projection,  geometry. 

Freehand  drawing,  industrial  drawing  for  the 
various  trades,  modelling,  painting,  etc. 

Freehand,  linear  and  architectural  drawing, 
modelling,  workshop  knowledge,  mathe- 
matics, electricity,  etc. 

Freehand,  linear  and  architectural  drawing, 
modelling,  industrial  drawing,  and  drawing 
from  Nature,  perspective,  etc. 

Mathematics,  workshop  knowledge,  natural 
science,  drawing,  handicrafts,  book-keeping, 
English,  German. 

Freehand,  linear,  architectural,  and  ornamental 
drawing,  modelling,  decorative  painting, 
^theory  of  projection,  recapitulation. 

Freehand,  architectural,  and  plaster  model 
drawing,  arithmetic,  geometry,  perspective. 

Industrial  drawing    


Freehand,  ceometrical,  and  architectural  draw- 
ing, modelling,  mathematics,  Dutch  language 


There  are  between  eighty  and  ninety  of  such  schools  as  the  above. 


11 


13 


10 


14 


219 

490 
194 

103 


47 

819 

7 

37 

4 

46 

27 

554 

13 

166 

13 

350 

21 

175 

13 

218 

6 

59 

5 

125 

200 


List 


1  See  "  Kort  historik  ijfver  polytekniska  instltiitets  i  Finlanrl  iirmi,r„.,„T      i      I       TT  ^T^; "^ ' 

«  By  Mr.  J.  W.  Turner.  ""'^^'^^  '  *in'and  uppkomst  och  utveckling.     E.  Qvist,  Helsingfors,  1899. 

'  For  a  general  report  of  the  schools  of  the  Netherlands    sen  V«i-oi  j 

ip  het  Koninrijk  der  Nederlenden,  over  1900-1.     's(iravpnhaee,  1902  ^^^  **  *^'"'  ^ooge-Middelbare  en  Lagere  Scholen 
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List 

of  some  of  the  Househeepinij  an 

d  Industry  Schools  of  Holland  (HiiisJioud-en  Industriescholen'). 

Commune. 

Name  of  School. 

Englisli 
Equivalent. 

Subjects  taught. 

*4-l 

1 

n 

Theoretical. 

Practical. 

3 

Amsterdam 
Eotterdam 

Arnhem     ... 

Alkmaar    ... 

Industrieschool 
voor  vrouw- 
elijke  jeugd. 

Industrieschool 
voor  meisjes. 

Industrieschool 
voor  meisjes. 

Huishoud-en 
Industries 
school. 

Industrial 
school    for 
young  women 

Industrial 
school   for 
girls. 

Industrial 
school  for 
girls. 

Housekeeping 
and  Indus- 
trial school. 

Drawing,  Dutch,  arithmetic, 
book-keeping. 

Drawing,  Dutch,  arithmetic, 
book-keeping,     French, 
hygiene,    psedagogy,    geo- 
metry, geography,  general 
history,    composition,    his- 
tory of  art,  caligraphy. 

Drawing,     Dutch,    French, 
arithmetic,    book-keeping, 
hygiene,  commercial  know- 
ledge, psedagogy,  industrial 
and     artistic      handwork, 
geography,  caligraphy. 

Drawing,  Dutch,  arithmetic, 
book-keeping,    commercial 
knowledge,      hygiene, 
French, English,  psedagogy 

Dressmaking,  art  needle- 
worlf,  hand  and  machine 
sewing,  etc. 

Dressmaking,  art  needle- 
work, hand  and  machine 
sewing,  elementary  exa- 
mination    in     useful 
manual    work,    ironing, 
gymnastics. 

Dressmaking,      art      and 
ordinary        needlework, 
machine-sewing,    repair- 
ing,   marking,    crotchet 
work,      knitting,      etc., 
ironing. 

Dressmaking,  art  needle- 
work,  cooking,   ironing, 
housekeeping,       Frobel 
occupations,  Sloyd,  etc. 

Yrs. 
3 

3 
5 
3 

No. 
24 

22 
15 
22 

No. 
282 

213 

155 

178 
5P 
1702 

List  of  some  of  the  Trades  or  Crafts  Schools  of  Holland  (Ambachtsscholen) . 


Commune. 


Subjects  Taught  (Theoretical). 


Subjects  Taught  (Practical). 


's  Hertogenbosch  Linear,  and  architectural  drawing  and  details. 
Building  materials. 

's  Gravenhage  ...  Freehand,  linear,  ornament,  architectural,  and 
mechanical  drawing,  natural  science,  workshop 
knowledge,  steam  engine — theory,  arithmetic, 
practical  geometry,  Dutch,  history  of  industry. 
State  laws,  technology. 

Continuation  of  lower  education,  mathematics,  work- 
shop knowledge,  natural  science,  theory  of  steam 
engine,  electro-technical,  freehand,  architectural 
ornament,  and  industrial  drawing,  knowledge  of 
materials. 

Freehand,  linear,  industrial,  and  geometrical  draw- 
ing, theory  of  steam-engine,  modelling,  knowledge 
of  materials. 

Freehand  and  industrial  drawing.  Continual  of 
lower  education,  recapitulation.  Building  materials, 
tools  in  the  widest  sense,  so  far  as  they  apply  to 
the  trade  of  the  pupil. 


Eotterdam 
Leiden  ... 

Ol 

Amsterdam 


Carpentry. 

Carpentry,  furniture-making,  carving,  masonry, 
painting,  house  and  machine  construction, 
copper,  tin,  zinc,  and  lead  working,  instru- 
ment-making ;  also,  special,  wood-turning, 
pattern-making,  modelling,  decorative  paint- 
ing. 

Carpentry,  cabinet  and  furniture  making, 
sculpture  carving,  etc.,  house-painting, 
needlework,  forge-work,  instrument-making. 


Carpentry,  cabinet-making,  house  building, 
forge-work,  machine-shop  practice,  turning, 
house-painting,  modelling. 

Carpentry,  painting,  furniture-making,  turn- 
ing. 


The  above  are  sufficient  to  shew  the  type  of  work  done  in  the  "  amhacUsscholenr  The  courses  are 
usually  of  three  years'  duration  except  in  Amsterdam,  where  they  are  of  two  years  duration. 

It  is  obvious  that,  as  elsewhere,  drawing  plays  a  conspicuous  part  m  all  the  technical  schools. 

14.  Bay  Apprentice  Schools  of  Holland. -T^he  "  Ambacht  "  school_  of  Amsterdam  was  established 
in  1861,  most  of  the  others  in  about  1870.  It  is  mainly  to  private  initiative  that  they  owe  their  develop- 
ment Their  incomes  are  derived  from  endowments,  donations,  and  from  subsidies  from  State,  province, 
or  commune.  They  embrace  practical  instruction  in  carpentry,  pinery,  cabinet-making  wood-turning 
and  carving;  forge-work,  ordinary  engineering  shop  work,  metal  work  in  iron,  copper,  bronze,  tin,  lead, 
etc.  ;  masonry,  building  trades,  etc.  ;  but  the  courses  vary  in  different  schools.  ^         .    ,      •     ,      ^. 

The  theoretical  icork  is  of  two  kinds,  work  which  is  essentially  a  continuation  of  the  instruction 
received  in  the  elementary  school,  and  work  which  has  a  direct  relation  to  industrial  efficiency. 

Pupils  enter  ordinarily  between  12  and  13,  and  (say)  up  to  15  years,  and  leave,  therefore,  between 

15  or  16  up  to  18.  .,,..,  i 

Pupils  going  from  one  school  to  another  are  placed  as  near  as  possible  in  the  same  class. 

An  inspector  was  appointed  for  the  first  time  in  18£9.  ^^^ 


Special  courses. 


'  Eveni     courses. 
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15.  Evening  Apprentice  ScJwols  of  Holland. — In  many  of  the  communes  there  are  schools  for 
workmen  or  apprentices,  open  in  the  evening,  usually  for  the  winter  months  only.     Drawing,  as  the  lists 
given  shew,  occupies  the  chief  place,  mathematics  and  the  mothor-tonguo  occupy  a  lesser  place,  and  other 
branches  respond  to  local  needs. 

IG.  Teclinical  Instruction  fur  young  women,  Holland. — It  will  be  seen  that  the  work  is  of  two  kinds, 
viz.,  (a)  needlework  in  its  ordinary  and  artistic  forms,  dressmaking,  etc.,  a  continuation  largely  of  what 
originates  in  the  elementary  school  ;  and  (i)  housekeeping,  cooking,  washing  and  ironing,  etc.  The  latter 
schools  have  existed  for  about  twenty  years. 

The  work  of  this  character  is  exceptionally  good,  and  the  courses  and  equipments  for  teaching  well- 
nigh  perfect,  where  the  Commissioners  had  an  opportunity  of  seeing  them. 

_  17.  General  remarks  on  Technical  Education  in  Netherlands. — The  technical  education  of  the  Nether, 
lands  is  largely  private,  with  State  and  communal  (or  municipal  or  shire)  subsidy.  It  is  usually  not  free, 
but  fees  are  low.  There  are  small  bursaries,  and  two  or  three  schools  are  free.  Generally  speaking,  they 
respond  to  local  needs,  and  the  value  of  more  systematic  education  in  handicrafts  and  technology  is  being 
more  and  more  clearly  recognised,  and  more  and  more  definitely  responded  to.  The  "  Arabachts,"  or 
trade  schools,  are  often  very  well  organised,  both  as  regards  material  and  personnel. 


CHAPTER  XIV. 


U7 


ClIAPTEE  XIV. 
Trade  Schools  of  Holland. 

[J.  W.  TURNER.] 

Inlroducfion.—T^ho  very  practical  c^^aracter  of  the  teachinn;  in  Holland  was  witnessed  in  the 
Atnbachtsschool  (Crafts  and  Professional  School),  the  Hague,  where  300  boys,  from  13  to  IG  years  of 
age,  were  undergoing  a  three-years'  conrse  of  training  under  the  supervision  of  a  stafE  consistin<r  of 
twenty-tour  professors  and  teachers.  The  boys,  at  the  time  of  the  Commissioners'  visit,  were  occupied 
m  iron  and  wood  work  and  the  trades  conner.ted  therewith,  and  their  constructive  ability  was  noticed  in 
the  erection  of  new  buildings  intended  for  the  installation  of  electricity.  The  chief  aim  of  the  school 
appeared  to  be  the  making  of  practical  engineers. 

The  following  history  of  the  Hague  "  Trade  "  School  is  a  translation  of  a  report  published  by  the 
Director  in  1898 : —  r        r  j 

Review  of  Twe.nty-five  Yeaks'  Existence  of  the  "Trades  School"  at  the  Hague. 

In  the  course  of  the  year  1S9S  the  "Trades  School"  will  have  been  established  tor  twenty-five  years.  At  the 
request  ot  the  liditor  of  The  Hague  }  rtn-  Bool;  I  have  endeavoured  in  the  following  to  give  a  review  of  that  period. 

As  far  as  I  could  trace,  the  establishment  of  a  trades  school  was  first  discussed  in  public  at  a  moetin"  of  the 
"Association  for  the  Advancement  of  the  Builders'  Art  "  at  the  Hague.  ' 

'0^1'^''*^'?'^''^^^^^™**^'^°'^^^^®  formed,  consisting  of  "member-shareholders,"  under  the  title  of  "The  Hague 
Trades  School."     The  association  was  constituted  for  a  period  of  twenty-nine  years  by  Royal  assent  of  June  14th,  1872. 

The  promoters  chose  a  provisional  committee,  consisting  of  twenty-one  (21)  gentlemen,  who  instructed  a  sub- 
committee of  seven  (7)  members  to  carry  out  preliminary  measures.     Amongst  these  the  following  are  to  be  remembered  :— 

1st.  The  purchase  of  a  suitable  building  in  January,  1S73,  which,  in  the  summer  of  that  year,  was  fitted  up  for  its 
new  work. 

2nd.  The  appointment  of  a  "Director-Teacher,"  which  I  had  the  honour  to  take  up  on  August  1st  of  the  same  year. 

3rd.  The  compiling  of  a  syllabus,  to  which  the  then  Inspector  of  Secondary  Education  lent  his  valued  co-operation. 

The  cost  of  purchasing  the  school-buildings  (including  Director's  dwelling)  amounted  to  £2,0S3  Gs.  8d.,  which  was 
covered  by  sums  of  quite  £1,125  raised  by  voluntary  contributions,  the  b.alance  being  made  up  by  mortgages,  while  from  the 
annual  private  contributions,  provincial  and  municipal  subsidies,  school  fees,  etc.,  purchases  of  necessary  goods  for  teaching 
purposes,  salaries,  etc.,  were  obtained. 

At  the  commencement  the  school  curriculum  comprised  repetition  and  extension  of  primary  education,  freehand 
and  mechanical  drawing,  practical  instruction  in  carpentry,  joinery,  blacksmithing,  and  decorative  painting. 

For  this  purpose  nine  teachers  were  engaged,  five  of  whom  taught  the  theoretical  subjects  and  drawing,  four 
teachers  taking  the  practical  classes. 

The  school  was  opened  on  11th  September,  1873,  with  forty-one  out  of  sixty-eight  pupils  who  had  made  application 
for  admission.     Such  was  the  humble  and  uncertain  beginning  ! 

In  1877  the  first  pupils  of  the  school  entered  upon  the  practice  of  their  various  trades.  The  management  of  the 
school  had  so  timed  the  termination  of  the  course  of  instruction  as  to  coincide  with  the  greatest  demand  for  workmen.  In 
spite  of  this,  it  was  found  difficult  to  ensure  each  pupil  a  position  where  his  capabilities  would  be  fairly  tested.  With  u, 
few  notable  exceptions,  the  pupils  were  shunned  by  their  fellow  workmen,  and  given  work  otherwise  only  entrusted  to 
men  of  longer  years  of  experience.  Their  theoretical  knowledge,  such  as  they  possessed  above  other  workmen  of  that 
time,  was  looked  upon  as  useless. 

With  the  object  of  making  the  usefulness  of  the  school  better  known,  annual  public  exhibitions  were  arranged, 
comprising  drawings  and  other  works  of  the  students.  Simple  articles  of  furniture,  and  making  of  models  for  teaching 
purposes  for  other  schools  were  undertaken,  as  well  as  the  execution  of  small  private  orders  which  were  of  such  a  character 
as  not  to  compete  with  any  outside  manufacture. 

Only  such  orders  could  be  taken  as  were  in  their  execution  instructive  to  the  students ;  all  orders  were  charged  for  at 
the  current  market  rates.  The  profits  arising  from  such  work — a  small  sum  as  compared  to  the  expenditure  in  the  interests 
of  the  students — were  in  part  returned  to  the  student — that  is,  were  placed  at  the  disposal  of  his  parents  or  guardians ;  and  it 
will  be  readily  understood  that  under  these  conditions  the  best  stimulus  for  the  best  efforts  was  offered.  In  spite  of  all 
these  conditions,  many  objections  were  raised  to  this  system  by  opponents  of  the  school. 

By  a  gradual  extension  the  subjects  taught  in  the  school  included  wood-carving,  wood-turning,  metal-turning, 
copper  and  tin  smithing,  -working  in  lead  and  zinc,  instrument  making,  stone-masonry,  clay-modelling,  and  decorative 
painting. 

Arrangements  were  made  for  the  accquirement  of  proficiency  of  various  trades  outside  the  school. 

A  municipal  contribution  of  10,000  guilders,  or  £833  6s.  8d.,  was  devoted  to  effecting  improvements  in  school 
buildings,  so  as  to  make  possible  the  proper  training  of  engine-drivers  for  the  smaller  industries. 

In  the  meantime  the  school  had  made  steady  progress,  but,  in  spite  of  ten  years'  work,  was  not  known  sufficiently 
among  those  whom  it  was  intended  to  benefit.  Lectures  and  demonstrations  on  the  work  of  the  school  were  accordingly 
arranged  for  working  men,  with  the  result  that,  in  1883,  131  pupils  were  on  the  roll,  as  compared  to  less  than  100  the 
previous  year. 

During  September  of  1882  the  tenth  anniversary  of  the  school's  establishment  was  celebrated,  in  the  presence  of 
several  Ministers  of  the  Crown,  Mayor  and  Aldermen,  and  representatives  of  various  schools.  The  annual  exhibition  was 
opened,  prizes  distributed,  and  members  of  the  National  Singing  School  for  Workmen  contributed  to  the  evening's 
enjoyment. 

A 
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A  list  of  past  pupila  of  the  school  showed  the  following  results  : — 

Those  who  left  the  school  up  to  1884  with  certificate  fov  a  three  years'  course,  numbered  93.  467  students 
had  attended,  some  leaving  without  certificates,  others  not  finishing  their  course.  Of  the  9.3  before  mentioned,  42  had 
entered  upon  their  trade  as  ordinary  workmen.  Two  of  these  were  later  on  employers,  8  others  "overseer-draftsmen," 
and  5  entered  military  service,  while  IG  immediately  were  recognised  to  combine  the  qualities  of  good  workmen  and 
draftsmen.  The  27  others  who  obtained  certificates  could  not  be  traced  ;  but  in  all  probability  remained  ordinary 
workmen. 

In  order  to  assist  those  whose  work  was  not  practically  taught  at  the  school,  arrangements  were  completed  with 
well-known  masters  in  the  following  trades  to  take  pupils  :  Bookbinding,  printing,  oardbox  making,  bootmaking,  tailoring, 
coopering,  carriage  building,  jiiano  making,  stone-masonry,  basket  making,  horse-shoeing,  gold,  silver,  and  other  precious 
metal  work.  In  some  of  the  above-mentioned  subjects  pupils  could  take  their  first  and  second  years'  courses  at  the  school, 
while  others  took  only  theoretical  and  drawing  instruction  there. 

A  National  Exhibition  was  held  at  the  Hague,  in  1885,  where  competitions  were  open  for  different  tradesmen,  and 
for  Trade  School  pupils  who  secured  the  following  distinctions  : — 

First  prize. — For  modelling  and  wood-carving  in  general. 

First  prize. — For  wrought-iron  lectern,  excelling  in  forged,  turned,  punched  and  filed  ironwork- 
First  prize. — For  painting  of  imitation  mosaic,  and  various  kinds  of  wood  and  marble. 
Second  prize. — For  collective  joinery  exhibit,  including  roof  and  model  stairs  construction. 
Third  prize. — For  cooking  range  and  coal-scuttle. 

Medals  were  awarded  to  the  school,  while  the  students  who  had  taken  part  in  the  work  on  the  successful  exhibits 
each  received  a  diploma.  Votes  of  thanks  were  passed  to  many  corporations,  factory-owners  and  managers  and  others  for 
their  co-operation  and  interest  in  providing  excursions  for  students  to  the  following  places  of  interest  : — 


Steam  sawmills. 

Steam  furniture  factories. 

Public  and  other  buildings  during  construction. 

Museums. 

Exhibitions. 

Sash  and  door  factories. 

Electroplating  works. 

Margarine  factory. 

Fire  brigades  stations. 

Girls'  industrial  school. 


Porcelain  and  earthenware  factory. 

Gas-engine  works. 

Windmills. 

Meatworks. 

Ironmills. 

Zinc  factory. 

Breweries. 

Swimming-baths. 

State  workshops. 


At  the  conclusion  of  these  "excursions,"  drawings  were  made  and  compositions  written  by  the  students. 
In  1893  a  fund  was  started  with  the  following  ends  in  view  : — 

Ist.  To  award  one  or  more  special  annual  prizes  for  the  best  pupils  in  the  school. 

2nd.  To  assist  aged  or  invalided  teachers  of  the  school  if  necessity  should  require. 

3rd.  To  assist  very  promising  and  unfavourably  placed  pupils  after  completion  of  their  course. 

Many  gratuitous  services  had  been  rendered  yearly  to  the  school. 

Ono  gentleman,  for  a  number  of  years,  supplied  all  the  plaster  of  Paris  used  in  the  modelling  rooms,  as  well  as  many 
plaster  casts  presented  as  models.     Another  firm  supplied  quantities  of  cast  and  wrought  iron  for  students'  use. 
Many  suppliers  of  materials  gave  their  goods  at  10  per  cent,  and  -20  per  cent,  discount,  others  at  cost  price. 

Yearly  subsidies  from  the  city,  the  Province  of  South  Holland,  and  the  State  amounted  to  10,000,  2,000,  and  8,000 
guilders  respectively. 

Lht  of  Artich« presented. 

Collection  of  timbers  (all  parts  of  world). 

Large  collection  of  different  bricks. 

Large  collection  of  steel  and  iron  plates,  rode,  Ac. 

Lathe  and  collections  of  tools. 

Asbestos  samples. 

Collection  electrical  apparatus. 


A  bench  vice. 

Technological  books. 

Samples  of  marble  (to  imitate). 

Model  of  pile-driving  gear. 

Old  Dutch  look. 

Model  waterworks. 

Models  of  factories. 


Drawing — Architectural,  mechanical. 

Arithmetic,  mathematics. 

Dutch  language,  singing,  historj',  geography. 

Natural  science — Chemistry,  physics. 

Blacksmithing. 

Carpentering. 

Freehand  and  ornamental  drawing. 

Cabinet-making. 

House  painting. 


Complete  List  of  Subjects  Taught. 


Pattern-making. 

Wood-turning. 

Gold,  silver,  copper,  lead,  zinc  work,  &e. 

Instrument-making. 

Clay-modelling. 

Wood-carving. 

Materials  and  tools. 

Stone-carving. 

Metal-turning,  planing,  &c. 


ais^J^t^^i^^^^tiTii:^:::^^'' "'  ^'"'^^■^'^  ^"^-^-^  *^^  -'-°'  ->--  p--*^  -  --•^-^  -' 


1873-83. 

1884, 

188.^1, 

1830. 

18S7. 

1888. 

1889. 

1890. 

1891. 

1892.  1893. 

1894. 

1896. 

1896. 

1897. 

General  Workers'  Union  of  the  Hague   

8 

"i 

"3 

2 

6 
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"7 
4 

10 

ib 
4 

11 
2 

0 

"s 

3 

17 
2 

4 

5 
2 

12 
3 
6 

'3 
2 

13 
4 

8 

"i 
"4 

3 

12 
2 

17 
2 

17 
3 
5 

"2 

7 
1 

22 
3 

7 
5 

i'o 

8 
3 

27 
5 
8 
5 

i'o 

14 
2 

28 
4 

10 
3 

15 

10 

2 

15 
3 

14 
5 

17 
7 
2 

10 

1 

15 
2 

Dutch  National  Workers'  Union 

Jewish  Trades  Union  

Christian  Peoplesbond 
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Key  to  Graphic  Diagrams. 

Bylage   IVa, 

a.  Original  cost  of  establishing  Trades  School. 

b.  Total  yearly  expenditure  for  Trades  School,  and  evening  classes  for  adults. 
J)'-.  Yearly  expenditure  on  Trades  School  only. 
<■.  Annual  subsidies  from  the  Hague  City  Council. 

Annual  subsidies  from  the  Hague  City  Council  for  evening  classes  for  adults. 

Annual  grants  from  Provincial  Council. 

Annual  grants  from  Parliament. 

Annual  contributions  from  members  of  Association. 

School-fees  received  for  Trades  School. 

Extra  grant  from  City  Council  for  extension  of  School  in  1883. 


Bylage  Vb. 

a.  Number  of  Students  in  Classes  in  December. 

h.  Number  of  Carpenters  in  Classes  in  December. 

c.  Number  of  Blacksmiths  in  Classes  in  December. 

d.  Number  of  House-painters  in  Classes  in  December. 

e.  Number  of  Cabinetmakers  in  Classes  in  December. 

f.  Number  of  Woodcarvers  in  Classes  in  December. 

17.  Number  of  Blacksmiths  and  Metal-turners  in  Classes  in  December. 

h.  Number  of  other  Metal-workers  in  Classes  in  December. 

(.  Number  of  Instrument-makers  at  School  in  December. 

j.  Number  of  various  Trades  at  School  in  December. 

TO.  Number  of  Applicants  for  tuition. 

n.  Number  of  Applicants  admitted. 

k.  Number  of  Students  left  without  full  certificate. 

I.  Number  of  Students  left  with  full  certificate, 

Programme  of  Lesions  during  the  Winter  Term  0/ 1897-98.    Daring  the  Summer  Term  work  commences  at  7  a.m. 


Subjects  Taught. 


Mondd.y. 


Tuesday. 


Wednesday. 


Dutch  Language 

Arithmetic   

Practical  Geometry    

Natural  Science  and  Mechanics  

Steam  Engineering 

Electricity   

Chemistry — Technology    

Political  Economy 

History  of  Trades  

Projection    

Freehand  Drawing    -j 

Line  Drawing i 

Architectural  

Mechanical  

Various  Trades" -j 

Study  of  Materials  and  Tools  '    ...} 
Clay  moulding*  i 

Carpentering   

Wood-turning 

Pattern-making  ,...< 

Cabinetmaking    -j 

Wood-carving 

Stone-carving  

Blacksmith's  Bench  work  

Machine  Bench  work  < 

Copper,  Zinc,  and  Lead  work  

Instrument  making    < 

House  Painting  
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•  The  three  last  subjects  are  taught  in  the  workshops. 

NoTB.— Separate  classes  are  conducted  for  theoretical  and  drawing  subjects  an§  ^h§  practical  subjects.     Thoss 
classes  split  up  into  subdivisions  are  indicated  by  letters  and  numlera. 

Programme 
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CHAPTER  XV. 


Industrial  and  Technical  Education  in  Italy,  Japan,  Portugal, 

Norway,  and  Sweden. 


[a.  H.  KNIBBS.] 

1.  Introduction.— 1:h&  references  to  the  systems  of  technical  education  obtaining  in  the  countries 
referred  to  in  the  title  really  constitute  a  continuation  to  the  last  chapter.  'J'hough  Japan  was  not 
visited,  such  information  was  obtained  as  seemed  to  be  necessary  to  understand  its  system,  and  it  may 
be  said  also  that  the  Commissioner  writing  has  for  years  past  regularly  read  the  accounts  of  the  work 
done  in  Japan  in  the  higher  branches  of  technological  and  scientific  effort.  Japan's  educational  system, 
it  is  well  to  remember,  is  eclectic,  but  is  modified  by  the  circumstances  of  the  country.  Bearing  this 
latter  fact  in  mind,  the  trend  of  Japanese  effort  becomes  most  instructive. 

Italy. 

2.  Technical  Education  in  Italy. — In  Italy  technical  education  comes  under  the  control  of  two 
ministerial  authorities,!  viz. : — 

(1)  The  Ministry  of  Agriculture,  Industry,  and  Commerce,  which  is  charged  with  the  supervision  of 
commercial,  industrial,  trade,  and  industrial-drawing  schools,  and  schools  of  applied  art. 

(2)  The  Ministry  of  Public  Instruction,  which  is  charged  with  technical  schools  and  institutes. 

For  example,  the  former  Ministry  controls  the  education  in  such  schools  and  institutions  as  the 
following,  viz.: — The  Eoyal  Higher  Naval  School  of  Genoa,  the  Eoyal  Industrial  Museum  of  Turin,2  a 
number  of  Eoyal  higher  schools  of  commerce,  elementary  commercial  schools,  a  large  number  of 
industrial  schools  of  "arts  and  crafts,"  several  higher  schools  of  art-industries,  a  large  number  of  elemen- 
tary art-industrial  schools  and  industrial-drawing  schools,  a  number  of^commercial  and  industrial  schools 
for  women,  etc. 

The  Museum  is  a  State  institution,  but  the  other  institutions  are  subsidised  by  the  State,  and  are 
supported  by  local  authorities,  the  province  or  commune,  by  chambers  of  commerce,  by  workmen's 
associations,  etc. 

Examples  of  the  school  under  both  Ministers  will  be  given. 

3.  Central  Advisory  Committee  for  Technical  Education. — The  Ministerial  authority  varies  very 
much  in  different  cases  ;  and  for  certain  parts  of  the  technical  instruction  the  Minister  is  advised  by  a 
central  committee  for  the  teaching  of  Art  as  applied  to  industry.^ 

The  functions  of  the  Committee  are  as  follows  : — 

(1)  To  keep  under  review  the  conduct  of  art-industrial  musems,  schools  of  artistic-industries,  schools 
of  drawing  for  workmen,  and  similar  institutions  under  the  Minister  of  Agriculture,  Industry, 
and  Commerce,  which  aim  at  the  artistic  education  of  workmen. 

(2)  To  advise  as  to  proposals  for  creating  new  art-industrial  museums  and  schools,  and  the 
enlargement  of  existing  museums  and  schools. 

(3)  To  examine  the  programmes  of  such  schools,  with  a  view  to  ensuring  their  response  to  the 
exigencies  of  such  artistic  and  industrial  education  as  specially  concerns  the  locality  in  whicli 
they  are  situated. 

(4)  To  advise  upon  the  nomination  of  teachers. 

(5)  To  supervise  the  peedagogic  orientation  of  art-industry  schools,  schools  for  drawing,  or  the 
plastic  arts. 

(6)  To  provide  for  the  creation  and  distribution  among  schools  of  models  in  plaster  of  various 
typical  forms  of  ornamental  Italian  Art,  and  of  special  collections  for  the  application  of  art  in 
all  branches  of  industry. 

(7)  To  advise  as  to  publications  to  be  distributed  among  various  schools. 

(8)  To  adjudge  as  to  the  merits  of  candidates  for  the  certificate  of  the  teaching  qualification  as 
regards  artistic  industrial  education. 

The  Royal  decree  of  29th  December,  1895,  approved  the  establishment  of  regulations  to  assure 
adequate  qualification  on  the  part  of  teachers  for  art-industry  drawing  schools. 

4. 

'  See  "  Codioe  della  Pubblica  Istruzione,  ordinato  a  cura  di  Giuseppe  Saredo.''  Vol.  I-IV.  Torino,  1901  ;  and  also 
"  Vieende  legislative  della  Pubblica  Istruzione  in  Italia  daU'anno  1859  al  1S99  raccolle  e  annotate  da  Giuseppe  Sarodr. 
Torino,  1901.'^ 

'  The  "  Regio  mufie.o  industricde  Ualiano  in  Torino  "  is  very  finely  equipped, 

»  Created  by  Royal  decree  23rd  October,  188t,  and  slightly  modified  11th  May,  1885. 
3--X 
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4.  Ec.ference  to  Technical  Instruction  in  previous  Eeport. — The  Eeport  of  the  Commissioners  on 
Secondary  Education  (6th  October,  1904)  gave  the  curricula  and  details  of  the  course  of  the  technical 
school  (seiiola  tecnica),  and  the  technical  institute  {istituto  tecnico)  of  Italy.  [See  chap.  XXV,  sees. 
8,  9,  pp.  304-3,  G-.  H.  Knibbs.]  For  convenience  the  programme'  merely  is  here  repeated.  For  the 
development  of  the  subjects  reference  may  be  made  to  the  Eeport. 2 


Programme  of  the  "  Scuola  tecnica"  c 

md  the  " 

Istituto  tecnico  " 

of  Italy 

Technical  School. 

Technical  Institute 

Subjects. 

Class  I. 

Class  II. 

Class  III. 

Class  I. 

Class  II. 

Class  III.  Class  IV. 

Italian    ... 

1 
'       6 

6 

5 

G 

5 

4 

0 

French 

3 

4 

3 

3 

3 

2 

English  or  German 

3 

5 

5 

History  ... 

:       2 

2 

') 

3 

3 

2 

Geography 

2 

2 

3 

3 

Mathematics      

4 

4 

3 

6 

5 

5 

5 

Natural  History  and    } 
Physics                           J 

;   ...    1    2 

2 

3 

3 

... 

... 

... 

5 

3 

Writing  and  Book-keeping 

4i 

..- 

... 

Chemistry  Lessons 

... 

... 

3 

„          Practice 

... 

... 

4 

Drawing             

4i 

4| 

3 

G 

G 

4 

(i 

Caligraphy 

3 

2 

2 

... 

Logic  and  Ethics 

2 

... 

Civic  instruction 

... 

1 

... 

2J^ 

26i 

27i 

30 

83 

30 

29 

This  type  of  education  is  under  the  Minister  for  Public  Instruction.     To  assure  the  efiBciency  of 
institutes  a    "Supervising  Council"   {Oiiinta  di  vigilanza)  was  e.'^tabiished.^ 

A  complete  programme  shewing  the  different  types  of  (  rientalion  in  the  technical  school  is  given 


5.   The  Technical  School  of  Italy. — The  following  is  the  programme  of  the  "  Scuola  tecnica  " :  — 
Programmes  of  various  Types  of  Technical  School  (''  Scuola  tecnica  ")  in  Italy. 


Schools. 

Schools  and  Sections  for 
Women. 

Subjects. 

Ordinary  type. 

{Hctiole  di  tipo 

commune.) 

With  Agricul- 
tural orientation. 

(Nruolii  con  iiiih- 

With  Commercial 
orientation. 

( Saitoh  con  imlirizzc 

"With  Industrial 
orientation. 

{Scuolc  con  indi- 

Ordinary  type. 

With  commercial 
orientation. 

rizzo  agrario.) 

commerciale. 

ViZzo  ^ndnstriiiic.) 

Years. 

Years. 

Years. 

Years. 

Years. 

Years. 

I. 

II. 

lit. 

I. 

11. 

III. 

I. 

II. 

III. 

I. 

II. 

III. 

I. 

II. 

III. 

I. 

II. 

III. 

Italian           

6 

6 

5 

c 

5 

5 

G 

5 

5 

G 

4 

4 

G 

5 

5 

G 

5 

5 

Eights  and  duties  of 

2 

2 

3 

2 

2 

O 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

citizens. 

Geography    ... 

2 

2 

2 

2 

2 

2 

2 

2 

2 

0 

2 

2 

2 

2 

2 

2 

2 

French           

3 

4 

3 

3 

4 

3 

3 

3 

4 

3 

3 

2 

3 

4  ,     3 

3 

3 

4 

Mathematics     

4 

4 

3 

4 

4 

3 

1. 

0 

0 

4 

4        3 

3 

3 ;   3 

3 

0 

0 

Natural  Sciences 

'> 

3 

3 

3 

•> 

3        3 

2  '     2 

3 

3 

Accountancy 

.•• 

H 

3 

3 

5 

3 

2       3 

3 

4 

Drawing        

4,i 

4?. 

3 

4^ 

4', 

3 

41 

U 

4i 

Hi    5 

-\.\ 

3       3 

4-; 

M 

,,, 

Caligraphy 

3 

2 

2 

3 

2 

2 

3 

2  \     2 

3 

'> 

<■) 

2       2 

2 

M 

1 

Agriculture  ... 

... 

•  •• 

3 

... 

... 

>•« 

German  or  English  ... 

•  ■• 

4 

■1 

3 

4 

ElementaryMechanics 

... 

Industrial  Technology 

2 

2       3 

Feminine  vcork 

... 

... 

'> 

2 

2 

2 

Totals 

241 

2G^ 

27* 

241 

2Gi 

29 

24i 

271    29 

24, \ 

2 81 1  29 

24  \ 

27      27 

1 

2U 

2fi 

29 

To 


Codice  pubUica   iitriizione,  Vol.   II,  pp. 
alia  I  classe  delle  Scuole  tecniche,"  ed 


1  For  a  complete  account  of  the  courses,  reference  may  be  made  to  the  ( 
86-15.5,  and  also  pp.  156-224.  See  "  Programmi  per  gli  esami  di  ammissione- 
"  Istruziom  e  programmi  d'msegnamento."     See  also  "  Istituti  tocnioi  e  nautici  " 

2  See  p.  305.  The  punctuation  on  the  page  is  omitted.  Thus  "  i^'rench  School"  should  read  French.  (School) 
.     .     .     .     (Institute),  and  similarly  throughout. 

>  Established  by  Koyal  decree,  loth  June,  1865.  For  the  regulations  governing  the  "  Ci,n,la  di  vigHanza,"  seeR. 
iTt°,  ..®r®"°'-  ^^?'  "•  • '^l'^' ,'='^<=  '^PP™^"  '1  regolamento  generale  ],ei  gli  istituti  tecnici.  Capo  II.  loo.  cit.  pp 
163-107.  'Ilnogmcittaoveha  sedc  un  iMu'o  tecnico,.  ullya  ,cmla  d'Un^ionc  induxlriale  c  profeisioncUe,  vi  ha  u.U 
Guinta  di  vigilanza.  '     ■'  ' 
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To  become  a  regular  pupil  of  one  of  these  schools  it  is  necessary  to  pass  the  examination 
Vsa>ne  dt  ammissione)  hy  which  a  certificate  {certijicaio  di  Ucenza)  is  obtained.  If  this  bo  not  done  in 
the  higher  primary  school,  an  examination  is  liold  on  Italian,  arithmetic,  the  metric  system,  calioraphy. 
ihis  examination  is  partly  oral  and  partly  written.  Not  more  than  fifty  pupils  may  be  in  one  class. 
Where  that  number  is  surpassed  two  classes  are  formed. 

Although  every  detail  as  to  the  order  and  time  of  instruction  is  fixed  by  Eoyal  decree,  this  is  not 
rigorously  followed,  and  considerable  latitude  is  exercised. 

Passing  from  one  class  to  another  is  by  examination  {esame  di  ^romoi'/owc),  and  on  passing  the 
final  examination  [esame  di  Ucenza)  the  pupH  receives  an  attestation  {certijicatu  di  Ucenza),  shewing  the 
marks  obtained  throughout. 

Passing  the  third  class  of  the  technical  school  admits  to  the  first  class  of  the  technical  institute,  and 
also  to  the  first  class  of  the  normal  schools. 

The  technical  schools,  about  300  in  number,  are  practically  gratuitous,  5  lire  being  charged  for 
admission,  10  for  registration,  and  15  for  the  certificate  (say,  4s.,  8s.,  and  l'2s.). 


G.  The  Technical  Institute  o/7('aZy.— Originally  the  "  Istiluto  feonioo"  had  four  sections,  viz.  :  — 

(1)  A  commercial  and  administrative  section  ;  (3)  A  chemical  section  ;  and 

(2)  An  agronomic  section  ;  (4)  A  physico-mathematical  section. 

But  the  right  was  conceded  of  adding  such  practice  schools  or  imi^rovement  courses  as  might  be 
regarded  as  best  responding  to  special  local  needs. 

The  decree  of  13th  October,  1805,  gave  to  the  institutes  an  organisation  differing  somewhat  from 
the  first,  and  the  number  of  sections  was  increased  to  nine,  viz.  : — 

(1)  Agronomy  and  surveying. 

(2)  Commerce  and  administration. 

(3)  Mechanics  and  construction, 
(•i)  Chemical  industries. 

(5)  Mechanical  industries. 

(6)  Physico-chemical  industries  and  mechanics  of  precision. 

(7)  Marine  trade. 

(8)  Mineralogy  and  metallurgy. 

(9)  Accountancy. 

The  duration  of  the  courses  was  extended  from  three  to  four  years. 

Experience  with  this  reorganisation  later  led  the  Italian  authorities  to  recognise  that  education  of 
a  certain  type  would  not  necessarily  create  an  industry,  which  was  in  a  measure  attempted  by  the  above  pro- 
gramme, and  it  was  more  clearly  recognised  that  the  theoretical  and  practical  studies  must  to  a  very  large 
extent  be  so  orientated  as  to  meet  the  existing  needs  of  local  industries  and  callings.  The  agronomy 
section,  the  commercial  and  administrative  section,  to  which  accountancy  was  added,  the  mechanical  con- 
struction section,  progressed  considerably,  and  an  important  reorganisation  was  made  in  1871,  consequent 
upon  the  study  and  analysis  by  competent  commissions,  of  the  whole  bearing  of  the  question. 

The  effect  of  the  analysis  was  that  the  technical  institutes  commenced  to  be  regarded  as  schools  of 
special  culture,  where  modern  languages  could  be  studied,  and  where  a  theoretical  and  practical  preparation 
for  the  higher  studies  of  physics  and  mathematics,  and  indeed  also  of  certain  professional  careers,  such, 
for  example,  as  accountants,  computers,  surveyors,  could  be  obtained. 

Eeforms  were  made  in  1871,  187(5,  and  1877  by  the  Minister  of  Agriculture,  Industry,  and 
Commerce,  and  in  the  following  year,  1878,  the  care  of  technical  institutes  returoedfrom  his  jurisdiction 
back  to  that  of  the  Minister  of  Public  Instruction,  who  had  been  relieved  of  it  in  November,  1861. 

In  1883  a  Commission  was  nominated  by  the  Minister,  Guide  Baccelli,  whose  work  led  to  the 
regulation  of  1885,  and  decree  o£  2nd  October,  1891,  provisions  which  determine  the  present  constitution 
of  the  so-called  technical  institutes. 

This  very  inadequate  reference  to  the  history  of  technical  education  will  serve  to  shew  that  the 
question  of  organisation  is  not  a  simple  one  in  the  Italian  view,  and  that  it  has  been  very  fully  discussed. i 

At  the  present  time  the  istituto  tecnico  has  three  sections,  viz.,  the  physico-mathematical  (Sezione 
itsico-matheinatica),  the  surveying  section  {Sezione  di  afjrimensiira),  and  the  commercial  and  accountancy 
section  {Sezione  di  commercio  e  raqioneria). 

The  programmes  of  these  are  given  hereunder,  and  are  compiled  from  the  horary  tables  given  in 
sources  of  official  information,  that  is,  the  lioyal  decree  of  2nd  October,  1891,  which  is  in  force. ^ 

Programmes 

'  The  organisation  of  education  is  really  a  difficult  problem,  as  a  study  of  the  educational  development  of  any  country 
of  Europe  will  show.  It  is  only  where  there  is  no  real  organisation  that  the  authorities  regard  the  matter  as  simple, 
and  treat  it  as  one  which  can  be  lightly  despatched. 

-  Reglo  decreto  2  ottobre,  1891,  n.  622,  che  approva  i  programmi  d'insegnamento  pergli  istituti  tecnioi  del  Regno. 
See  Codice  Pubbl.  iatruz.  vol.  II  pp.  224-293,  specially  pp,  290-:i92.  Logic  and  Ethics  were  originally  included,  but  were 
abolished  by  decree  of  16th  Aiigxist,  1892. 
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Programmes  of  the  branehes  of  the  Technical  Institute,  Italy. 


Subjects. 


Common. 


Years,  and  Hours  per  VVe'ek. 


Physico-mathe- 
matical. 


II.        III.        IV, 


Surveying. 


Commercial. 


II.        III.        IV, 


II.    I   III.      IV. 


Chemistry  Lectures 
„         Practice 
Ornamental  Drawing 
Architectural  Drawing  ... 
General  Physics  ... 
Supplementary  Physics... 
Geography 
Italian  Literature 
Prench  Language 
English  or  German 
Logic  and  Ethics  (abolished) 
Mathematics 
General  History  ... 
Zoology  and  Botany 
Mineralogy  and  Geology 

Agriculture  

Agricultural  Accountancy 
Construction 

Constructional  drawinc  ... 
Estimates  of  Value 
Eural  legislation,.. 

Typography  

Topographical  Drawing ... 
Descriptive  Geometry  ... 
Caligraphy 

Book-keeping  and  Accountancy 
Civil  law  ... 
Commercial  and  administrative  law- 
Political  economy 
Financial  Science  and  Statistics 

Total.. 


30 


31       30 


6(3) 


29 


31 


32 


2 
3 
4 
2 

9(5) 


33? 


31 


33 


The  above  table  shews  at  a  glance  how  far  there  is  any  agreement   and  difference  between  the 

courses,     Italiq-n,  for  example,  is  the  same  throughout. 
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7.  Nautical  Technical  Institutes,  Italy. — The  '^  Istiluti  tecnici  nautici"  have  one  or  more  of 
the  courses  above  indicated,  together  with  one  or  more  naval  courses;  for  example,  for  captains 
of  the  mercantile  navy  {Sezione  del  capilani  marittimi),  for  naval  architects  {Sezione  dei  costrullori 
nnvali),  formarine  en<;ineers  {Sezione  dei  maccliinisti  navali).  Or  again  they  may  be  exclusively  nautical 
schools,  e.g ,  Piano  di  Sorrento,  Camogli.  These  institutes  received  their  present  organisation  in 
January,  1891.1 

There  is  a  'preparatory  course  of  two  years,  including  Italian,  descriptive  geography,  caligraphy, 
arithmetic,  algebra,  geometry,  linear  drawing^ ;  then  there  are  three  distinct  courses,  as  above  indicated.^ 

These  courses  are  well  advanced.  The  following  programme  gives  the  whole  of  the  three 
courses : — 

Programmes  of  the  "  Islilulo  tecnico  nautico,"  Italy. 


Subjects. 


Courses,  and  Hours  per  Week. 


Captains  of 
Mercantile  Navj'. 


Italian  language  and  literature 
Prench  or  (and)  English    ... 

Algebra        

Geometry     ... 

Trigonometry,  Plane  (and  Spherical) 
Experimental  Physics,  Elementary  Mechanics   .. 
Supplementary  course  in  Physics... 

Applied  Mechanics...         ...         

Steam  Engines 

Duty  of  Engine,  Fuel,  Material,  etc 

Eigging  and  manoeuvres     ... 

Drawing  Steam  Engines,  etc. 

Naval  Construction  and  IMatcriak 

Drawing — Naval  Architecture 

Navigation  ... 

Geographical  and  Nautical  Astronomy    ... 

Meteorology 

Commercial  Geography 

Law  ... 

Accountancy  (ships) 

Descriptive  Geometry        

Theory  of  Vessels 

Practical  Exercises 


G 
3 

41 

^3 

H 

(4i) 
6 


II. 


3 


III. 


4h       3 

3  4:\ 

3 
3  2 

4+   !      ... 


Naval  Construction. 


I.         II.        III. 


C 

(3 
4i 

6 


8 


41 


Marine  Engineers. 


H        41 


'^) 


G 
3 

M 

41 

6 


4* 


3 


4i 


II.       III. 


4^ 


4^ 


Some  sections  arc  for  half  a  year  {"  Semcsfie")  only. 


1  gennaio,  1891,  r.  13. 

io.     Cod.  Tubbl,  If|;ru^,     Vol.  If,  p.  301. 


'  Regie  decreto,  1  gennaio,  1891,  r.  13. 
-  Corso  preparatio.     Cod.  Tubbl,  If|;ru^ 
••  Ibid ,  pp.  302-.304. 
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8.  The  Technical  Institute  Oermano-Sommeiller,  Turin. — -The  oldest  technical  institute  of  Italy  is 
the  Istituto  tecnico  "  Gcrinano-Sommeiller  "  di  Torino,  founded  in  1858.  In  addition  fo  the  physit-o- 
mathematical,  surveying,  and  commercial  sections,  it  possesses  also  an  industrial  section  representing 
mechanical  industries  and  weaving.  The  textile  industry,  predominant  in  the  subuibs  of  Turin,  explains 
the  orientation  of  the  work  of  the  Institute.  This  establishment  possesses  large  physical  and  chemical 
laboratories,  mechanical  workshops,  workshops  for  spinning  and  weaving,  numerous  machines  of  the  best 
class.  A  gas  engine  supplies  the  power  required.  The  instruction  is  theoretical  and  practical,  and  is 
completed  by  visits  to  factories  in  tlie  neighbourhood. 

The  number  of  regular  day-pupils  in  this  Institute  is  something  like  500.  It  has  also  evening  and 
Sunday  courses,  a  school  of  commercial  technique  and  practice  with  over  100  pupils,  a  theoretical  and 
practical  course  for  a  few  army  and  naval  ofGcials,  and  euening  cotirses  for  workmen,  with  nearly  500 
pupils.     Altogether  it  has  therefore  nearly  1,100  pupils. 

The  two  first  years  arc  common  for  all  pupils  in  the  regular  day-courses,  and  the  special  courses 
are  in  the  third  and  fourth  year.     The  programme  is  as  follows  : — 


The  programme  of  the  "■Istituto  Tecnico  Germano-Somtneiller  di  Torino,  Ita 

liar 

\ 

'ears,  and  Hours  per  Week. 

Subjects. 

Common 

Courses. 

Special  Courses. 

I. 

II. 

III. 

IV. 

Chemistry,  General,  Elementary,  Organic 

4 

Tinctorial  Chemistry          

2 

Laboratory  Practice           ...          

2 

Mechanical  Drawing          

... 

6 

6 

Ornament  Drawing,  Geometrical... 

4 

3 

„              „         Sketches         , 

4 

3 

... 

Elementary  Physics 

... 

3 

3 

Applied  Physics  and  Laboratory  Practice 

... 

\       2+2 

Geography  ... 

3 

3 

... 

Italian  Literature 

6 

0 

4 

Erench  Language   ... 

3 

3 



Elementary  Algebra  and  Geometry         

G 

G 

!       ... 

Trigonometry,  with  Algebra  and  Geometry 

2 

Descriptive  Geometry,  Theoretical           

2 

... 

Practical  Descriptive  Geometry    ... 

•  •t 

... 

2 

Industrial  Mechanics 

... 

3 

3 

Practical  Exercises... 

2 

2 

Study  of  Merchandise  and  Practical  Work 

.  .  . 

'       3+2 

General  History 

3 

3 

2         ' 

Botany  (Zoology) 

2 

(2) 

... 

Geology  and  Mineralogy  ...          ...     •    ... 

3 

Mechanical  Technology     ... 

3 

Textile  Technology. . . 

2 

2 

Workshop  Practice 

... 

4 

Total         

31 

32 

35 

33 

78 


The  fees  are— for  imraatriculation,  20  lire,  inscription  or  registration,  6G  lire,  per  annum  ;  license, 
lire;  diploma,  10  lire.     The  lira  may  be  taken  as  the  same  value  as  the  franc. 


factories,  and  of  mechanical  and  chemical  industries.     It  has  four  sections,  viz  ,  one  for  mechanics,  for 
working  electricians,  tor  iounders,  and  one  for  workinc  chemists. 

The  equipment  of  the  school  allo>vs  about  120  pupils  to  work  in  the  mechanical  workshop,  which 
has  a  12  h.p.  steam-engine  as  a  source  of  power.  The  foundry  has  a  4  h.p.  motor.  The  electro-technical 
laboratory  has  a  gas-engine  of  3  h.p. ;  and  is  provided  with  two  dynamos  and  all  the  apparatus,  etc.,  for 
electro-plating.  vv  ^         ■> 

In  the  fourth  yej^r  the  pupils,  of  >yhich  there  are  about  350,  are  engaged  entirely  in  practical  work. 

The 


167 

The  following  programme  shews  the  work  in  each  section  :— 

Programme  of  the  Roi/al  Industrial  School  {Scuola  imhistriale)  of  Naples,  Ilahj. 


Subjects. 


Courses,  and  Hours  per  Week. 


Prepara- 
tory 
Course. 


Italian  History,  Geography... 

French  

Arithmetic     ... 

Geometry 

Algebra  and  Trigonometry... 

Geometrical  Drawing 

Ornamental  Drawing 

Writing 

Accduntancy... 

Modelling      

General  Physics       

Applied  Physics        

General  Chemistry  ... 

Applied  Chemistry 

Mechanics 

Applied  Mechanics 

Mechanical  Technology 
Mechanical  and  Industrial  ] 
Drawing    ...         ...  j 

Workshop  Practice  ... 


6 

6 

4,1 


Course 

I 
(com- 
mon). 


Mechanical 
Section. 


II. 


III. 


IV. 


Foundry 
Section. 


II. 


4,1 
4i 

"*44 
3 


3 
6 

4i 


3 


M 


4i 


28! 


40^ 


12  !  21  I  27 

I  '  42 


42 


3 

6 

12 


42 


III. 


IV. 


3 
6 

4* 


4,1 

3 

G 

21 


Electrical 
Section. 


II. 


III. 


IV. 


Cliemical 
Section. 


II. 


III. 


IV. 


4 
i 
4. 

6 

27 


46  ^ 


3 
0 

4i 

*2 


3 

G 

12 


3 
6 

21 


48 


41 


4* 

G 

27 


1-2 


H 


3 

"4* 

"4^1     4i 


12 


31,; 


3 


30     35 


42  I  40^ 

I 


This  institution  is  subsidised  by  the  State  to  the  extent  of  21,000  lire  per  annum  and  the  province 
and  commune  G.OOO  and  27,000  lire  respectively— roughly,  about  £2,1G0.  Pupils  pay  10  lire  (say  8s.) 
for  the  first  year  and  5  lire  (say  4s.)  for  each  subsequent  year. 

10.  Scliool  of  Arts  and  Crafts,  Genoa. — The  arts  and  crafts  school  of  Genoa  was  founded  in  1892 
by  the  Municipal  Council.  Pupils  are  received  at  1.5  years  of  age.  The  instruction,  both  theoretical  and 
practical,  lasts  sis  years,  coveiing  two  periods,  only  the  better-endowed  pupils  continuing  during  the 
uecond  period. 

The  practical  instruction  covers  the  following,  viz, : — 

(1)  Wood-working,  Joinery,  and  Cabinet- making,  Carving. 

(2)  Typography — Composing,  Printing. 

(3)  Lithography— Engraving,  Printing,  etc. 

(4)  Mechanical  Work. 

(5)  Electrical  Work. 

(6)  Artistic  Iron  Working. 

The  whole  of  the  teaching  is  gratuitous,  and  the  pupils  number  about  150. 

n.  Technical  Schools  of  San  Carlo,  Turin. — The  technical  schools  of  San  Carlo,  Turin,  afford 
another  illustration  of  the  provision  made  in  Italy  for  technical  education.  These  schools  arc  the  outcome 
of  the  energy  of  an  association,  the  "  Societa  delle  scuole  tecniche  operaie  di  San  0«r/o.''i  They  are  part 
of  the  response  made  to  a  recognition  of  the  fact  that  "  the  cardinal  problem  for  the  fortune  of  Italy 
is  essentially  the  problem  of  its  education. "2 

The  instructional  courses  are  the  following,  viz. ; — 

General  Instruction — ■ 

Italian  literature,  Classes  I,  II ;  Arithmetic,  T,  II ;  Caligraphy  ;  Public  accountancy  ;  Physics  ; 
Chemistry  ;  Principles  of  economics  ;  Economics  of  industry  ;  Estimation  of  value  and 
professional  economics  ;  Public  hygiene. 

Artistic-Industrial 


'  An  account  is  given  by  G.  G.  Serra,  entitled  "  Le  Sciiole.  tecniche  operaie,  San  Carlo  In  Torino,  memorie  raccolte  da. 
G.  G.  Serra."     1848-1898.     Torino,  1898. 

'  Diseorso  doll' Aw.  Enrico  Gariboldq,  rendiconto  del  1901-2.     Soc.  Scuole  tee  op,     Torino,  1902.     "  II  problema 
cardiuale  per  la  fortuna  d'ltalia  6  essenzialmente  un  problema  d'educazione." 
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Artiiiic-Industrial  Instruction — 

MemeMary  OoKrses.— Geometry  and  geometrical  drawing,  two  years  ;  Ornamental  drawing, 
three  years. 

moher  Courses,  1st  iSec^/on.— Ornamentation.  Normal  course  of  ornamental  drawing,  three 
years;  course  of  ornamental  plastics,  four  years.  Special  Courses.— School  of  the  elements 
of  the  human  form,  four  years;  school  for  drawing  flower  ornamentation;  school  of 
heraldic  drawing  ;   history  of  art  and  of  industry. 

HinJier  Cour-tes,  2nd  Section.— formed  course  of  Architecture  (Corso  nor  male  d'artemuraria).— 
Practical  geometry.  Architectonic  drawing,  three  years  ;  construction.  Special  Courses.— 
Drawing  applied  to  the  art  of  cabinet-making;  school  of  iron  industries,  three  years  ; 
school  for  stoking,  etc.  {scuola  per  gli  operai  famisti). 

Riqlier  Courses,  Srd  Section.— M.ec]ia.n\ca  and  mechanical  drawing,  mechanics  ;  school  of 
mechanical  drawing,  three  years.  Special  Courses.— Course  in  the  Steam-engine  for 
workmen  in  charge  of  boilers  and  steam-engines ;  electro-technics. 

The  Art  industrial-work  seen  by  the  Commissioners  at  the  San  Carlo  school. 


12.  Technical  Scliooh  for  Young  Women,  Home.— The  "  iB.  Scuola  tecnica  femminile  ' Marianna 
Dionigi,'  in  Soma,"  was  created  in  188:}  to  afford  an  education  somewhat  technically  orientated  and 
suitable  for  young  women.     The  programme  is  as  follows : — 

Programme  of  the  "  B.  Scuola  tecnica  femminile  '  Marianna  Dionigi,' "  Some. 


Years,  and  Hours  per  Week. 

Subjects. 

I. 

II. 

III. 

Italian   ... 

Ii 

5 

5 

French               

3 

4 

8 

History    of    Italy — Eights   and    duties    of    citizens    and  of    women    ii. 

2 

2 

2 

particular. 

fieography       

2 

2 

2 

Arithoietic  and  Elements  of  Greomelry 

3 

3 

3 

Natural  Sciences         

... 

2 

2 

jVccountancy    ... 

2 

3 

Drawing 

"h 

3 

3 

Caligraphy 

*» 

2 

3 

Needlework      

2 

2 

2 

Gymnastics  and  other  physical  exercises     ... 

2 

2 

2 

Totals       

2G^ 

29 

29 

The  professional  school  for  girls,  "  Marghcrila  di  Savoia,"  was  founded  in  187G,  and  has  an 
industrial  and  also  a  commercial  section.  The  industrial  section  embraces  a  number  of  occupations,  the 
cour.-^es  for  which  arc  various  in  duration,  as  see  the  following  list  : — 

(1)  Lingerie,  embroidery  (white),  m.ichinc  embroidery,  hiccwork,  3  V(  ars. 

(2)  Ornamental  drawing,  3  ye;irs. 

(3)  Geometrical  drawing,  1  year. 

(J)  Course  in  confections  and  manufacture  of  artifu-ial   flowers  is   1-  rears,  and  embraces  the  two 
preceding  courses  (2  and  3). 

(5)   Embroidery  in  silk  and  in  gold,  5  years  ;  drawing  for  i  years. 

(G)  Ironing,  repairing,  cooking,  etc.,  etc.,  2  years,  without  drawing. 

(7)  Dressmaking,  3  years,  without  drawing. 

The  fee  is  3  lire  (say,  about  2s.  Gd.)  per  month. 


U.  General  Semarks  on  Itahun  Techiical  i:ducalion.-Tho  above  account  of  Italian  technical 
education  ,s  quite  inadequate  to  give  a  correct  idea  of  what  is  being  done.  Prom  what  the  Commissioners 
saw  of  equipments,  and  of  evidences  of  recent  progress,  it  is  quite  clear  that  Italy,  no  less  than  other 
countries,  is  alive  to  the  importance  of  technical  education. 

In  concluding  this  reference  tliereto,  the  opportunity  is  taken  of  referring  to  the  question  of 
^^r  ^yt-r  ZnU^Z  twnT  '°"'''''-  1  \'  ''"''^  ^°  ^''«  P^^^^^'^^  ioot-uoie,  a!hort  courle  in  Logic 
rnd^r^t^mt  bT  c.;^red"-rquesrn  nles^rsucn  c^se^  in  ^''r'  /^^^  ^^'^T  "'  't 
become  common  throughout  the  wSole  range  of^:;.o;"ty%raUo;Veita  tCft'^'"  "  '" 

With 
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With  a  view  of  disclosing  the  nature  of  the  course  the  following  translation  is  made  by  the 
Commissioner  here  writing  from  the  Italian  programme.  This  course  in  question  was  common  to  all  the 
divisions  of  the  "  Istituto  tecnico." 

jEHemtnts  of  Logic — 

(1)  Analysis  of  thought.     Sensation  and  perception.     Conception,  judgment.     Definition,  division,  and  classifi- 

cation of  concepts. 

(2)  Ratiocination  and  its  species.     Deduction,  induction,  and  analogy. 

(3)  Of  cognition,  and  truth  ;  fundamental  principles  of  knowledge.     Truths  of  reason,  and  of  fact :  criteria  of 

truth. 

(4)  State  of  the  mind  in  respect  of  truth  ;  certitude,  doubt,  opinion.     Error  and  its  various  species  ;  sophistry. 

(0)  Method  and  its  various  species  ;  rational  method,  analysis  and  synthesis,  axioms,  and  theorems. 

(6)  JJxperimental  method,    observation,   experiment  ;    hypothesis  and  natural  laws.     The   explanation  of    fact. 

Quantitative  determinations  among  phsnomona.     Hints  upon  the  statistical  method. 

(7)  The  demonstrative  method  and  demonstration. 
Elements  of  Mhicn — 

(1)  Hints  as  to  the  nature  of  feeling  and  -Hill  ;  liberty  and  moral  aetious. 

(2;  Natural  tendency  of  man  to  seek  pleasure  and  happiness.     The  idea  and  feeling  of  duty.     The  supreme  end 
of  the  moral  law. 

(3)  Character.     The  unfolding  and  sanction  of  the  moral  law.     Hints  on  the  fundamental  ethical  doctrines. 

(4)  Moral  conscience  and  responsibility. 

(5)  Particular  duties— duty  of  right  conduct  and  of  self-improvement  ;  on  the  formation  of  character. 

(6)  Human  society  ;  duties  and  rights  ;  distinction  and  relation  between  the  moral  law  and  juridical  laws. 

(7)  The  family  ;  its  moral  and  juridical  relationships. 

(8)  Man  and  civilised  society.     The  conception  of  the  State  and  of  its  principal  forms  ;  powers  of  the  State  ;  their 

relations  and  limits  ;  rights  and  duties  of  citizenship. 

Whatever  may  be  thought  as  to  the  limitations  and  imperfections  of  the  courses  above  outlined— 
and  in  this  connection  it  is  well  to  remember  that  much  depends  upon  the  lecturers  on  the  subjects — 
such  courses  would  probably  go  far  to  deliver  the  students  who  later  are  called  upon  to  take  a  more 
responsible  part  in  the  affairs  of  citizenship  Irom  those  logical  errors  and  ethical  crudities,  the  commonness 
of  which  is  the  despair  of  almost  every  sane  man.  It  is  open  to  question  whether  the  abandonment  of  such 
a  course  as  the  above  is  not  reaUj  a  retrograde  step.  Probably  certain  controversial  elements  in  the  course 
were  regarded  as  politically  dangerous,  and  the  possibility  of  such  questions  as  are  indicated  in  Logic  (4), 
and  Ethics  (3),  being  treated  in  a  certain  way,  may  go  far  to  explain  the  abandonment  of  the  courses. 

It  may  be  said  that  there  is  a  clear  recognition  that  the  connection  of  the  sciences,  and  of  the 
fundamental  conceptions  under  which  all  forms  of  knowledge  are,  or  ought  to  be,  subsumed,  is  of  great 
and  increasing  importance.  A  short  course  in  logic  accentuates  the  keenness  of  analytic  penetration 
of  mind,  and  in  this  way  enhances  human  power. 

Jap AX. 

14.  Technical  and  Industrial  Education  in  Japan.—  "  Professional,"  industrial,  and  commercial 
education  in  Japan  were  regulated  by  the  law  No.  2L  of  1894,  and  by  an  imperial  rescript  No.  29  of 
1899.  The  ordinary  subsidy  to  "  professional  "  schools  is  250,000  yen  (roughly,  £51,000).  The  Minister 
indicates  among  public  schools  of  civil  engineering,  commerce,  or  .nmong  apprentice  schools,  or  continua- 
tion professional  schools,  those  which  deserve  subsidy,  and  professional  schools  established  by  agricul- 
tural, industrial,  or  commercial  authorities,  participate  in  the  subsidy. 

The  lower  class  of  technical  schools  are  the  supplcmentari/  professional  scliooh,  and  the  apprentice 
schools.     The  former  aim  at  affording  both  general  and  pr.ictical  knowledge  in  tho  calling  selected. 

Students  who  enter  tho  supplementary  professional  schools  should  have  attained  an  educational 
status  equal  to  that  demanded  for  the  final  examination  in  the  ordinary  primary  school.  Nevertheless, 
children  who  have  passed  beyond  the  school-age  may  be  admitted  to  the  courses. 

The  general  part  of  the  course  embraces  ethics,  reading,  writing,  arithmetic,  and  practical 
knowledge.  This  last  is  determined  by  local  circumstances,  and  may,  for  example,  include  such  subjects 
as  drawing,  modelling,  geometry,  physics,  chemistry,  natural  science,  industrial  projects,  manual  work,  etc. 

In  the  commercial  localities,  commercial  correspondence  and  arithmetic,  articles  of  commerce, 
commercial  geography,  accountancy,  commercial  laws  and  customs,  commercial  political  economy,  and 
foreign  languages,  are  the  subjects  embraced. 

Similarly  other  subjects,  indicated  by  local  conditions  may  be  and  are  introduced,  such,  for  example, 
as  marine  products,  weaving,  embroidery,  etc.,  etc. 

Pupils  may  select  a  single  one,  or  several  practical  studies,  and  the  duration  of  the  course  is  three 
years  or  more. 

The  apprentice  schools  are  governed  by  regulation  No.  20  of  1899,  and  are  for  children  of  12 
years  of  age  and  upwards,  but  in  exceptional  cases  even  younger  children  may  be  admitted,  provided  they 
have  passed  through  the  ordinary  primary  course. 

The  industrial  technical  schools  are  under  Ministerial  Ordinance  No.  8  of  1899,  the  period  of 
study  being  normally  three  years,  which  may  be  prolonged  to  four,  A  preparatory  course  may  also  be 
established. 

The  number  of  schools  of  various  types  is  as  follows : — 


Type  of  School. 

No. 

Teachers. 

Pupils. 

Industrial  schools 

21 

240 

1,993 

Apprentice  schools     ... 

25 

147 

1,528 

Supplementary  schools  for  technical  instruction 

221 

431 

12,992 

Agricultural 

70 

583 

7,778 

Commercial 

41 

5tr; 

9,842 

Nautical 

5 

39 

533 

3— T 


15. 
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15.  School  of  Industri/,  Tokyo. — As  au  example  of  the  development  of  an  industrial  schoo],  the 
Tokyo  School  of  Industry  may  be  selected.  It  has  six  courses,  two  being,  however,  subdivided.  The 
following  table  will  disclose  the  whole  : — 

Courses — School  of  Industrij,  Toki/o. 


Course. 


1  (a).  Dyeiug. 


1  (J).  Weaving 


2.  Ceramic  Art 

3.  Applied  Che 

mistry. 

4.  Mechanics  .. 


5  (a).  Electro- 
mechanics. 


5  (J).  Electro- 
chemistry. 

6.    Industrial 
projects. 


Theoretical  Instruction. 


Practical  Instruction  and  Experimental  Work. 


Dyeing,   weaving.     Drawing.     Prepara- 
tion of  fibre,  tissues,  etc. 


Applied  dynamic.  Weaving.  Drawing. 
Preparation  of  fibres,  tissues,  etc. 
Spinning. 


Mineralogy.  Applied  geology.  Ceramics. 

Mineralogy.  Machines,  Metallurgy. 
Special  applied  chemistry.  Electro- 
chemistry. 

Manufacture  of  machinery.  Iron  and 
steel,  applied  dynamics.  Industrial 
electricity.  Manufacturing  machinery 
motors. 

Electro  -  magnetism.  Manufacture  of 
machinery.  Applied  dynamics.  Indus- 
trial electricity.     Motors. 

Mineralogy.  Electro-magnetism.  Indus- 
trial electricity.  Metallurgy.  Special 
applied  chemistry.    Electro-chemistry. 

Eules  for  industrial  drawing  and  plans. 
History  of  the  industrial  arts.  Applied 
anatomy. 


Elements  of  weaving.  Purification,  bleach- 
ing, dyeing,  printing  cotton,  wool,  silk. 
Preparation  of  indigo.  Various  dyeing 
experiments. 

Elements  of  dyeing.  Weaving.  Analysis 
of  stufl:  goods.  New  process  of  weaving. 
Jacquard  loom.  Drawing  for  a  Jacquard 
weaver.  Weaving  machines.  Twisted 
thread. 

Faience.  Porcelain.  Glassmaking,  cement, 
bricks,  etc. 

Manufacture  of  therapeutical  agents,  of 
colours.  Eermentation.  Sugar  refining. 
Refining  of  petroleum.     Tanning,  etc. 

Steam,  gas,  petroleum,  and  hydraulic  engines. 
Spinning  and  weaving  machines. 


Distribution    of     electric    energy.      Electric 
railways.     Electric  light,  etc. 

Electric     furnaces.       Electro  -  plating     and 
galvano-plastics.     Electro-metallurgy. 


Drawing  of  articles  in  wood,  metal.     Lacquer 
work.     Ceramics,  dyeing,  weaving,  etc. 


The  above  school  is  for  pupils  of  17  to  25  years  of  age,  the  fee  being  15  yen  per  annum  Csay, 
roughly,  £3).  s        j       i-  k    j, 

Pupils  of  special  merit  may  proceed  to  higher  courses. 

It  may  be  mentioned  that  Japan's  expenditure  for  education  for  1901-2  was  about  £8,700,000, 
and  the  new  buildings  of  the  Higher  School  of  Commerce  cost  about  £73,500. 

Eor  a  fuller  account  of  Japanese  technical  education  reference  may  be  made  to  Chap.  XXXI, 
pp.  863-368,  of  the  "  Eeport  of  the  Commissioners,  mainly  on  Secondary  Education."  This  chapter 
referred  to  is  entitled  "Eecent  Educational  Advance  in  Japan." 


POETUOAL. 

vi,  ol°' J'"'^T"'''''^^/"o ''"",/'"  ^^'•^''^^^•-The  modern  system  of  education  in  Portugal  originated 
with  Sebastian  Joseph  de  Carvalho  e  Mello,  Marquez  de  Pombal,  in  17i;2,  but  there  was  no  real  attempt 
to  organise  technical  education  until  the  decree  of  13th  December.  1832.  Twelve  years  later  there  wis 
an  important  reform  which  went  far  to  give  the  education  of  to-day  its  present  constitution.  This, 
however  did  not  matenaHy  affect  the  scheme  of  industrial  education,  which  remained  practically  what  it 
was  m  1832.     In  1861,  however,  it  was  reorganised,  so  as  to  be  divided  into  U-o  degrees  only,  viz.  :- 

(1)  General  Education,  common  to  all  the  industrial  arts  and  callings. 

(2)  Special  Education  for  the  various  industrial  arts  and  for  factorie",  etc. 

inH„«tiltiu'r  """'  ^Sain. divided  into  a  theoretical  and  practical  part.  The  former  was  given  in 
industrial  schooiss  known  as  "industrial  ^^u«i«<e.  "  at  Lisbon  and  Oporto  ;  and  in  the  country  iS  some- 
what similar  establishments,  known  as  ''industrial  schools."  i-ouuuj' 

snecial  ma'nu?^?ti!rtrf..°i  S'   education  was  given  in   factories,  State  establishments,  workshops,  and 

rirr^Tte7:Ls:'o\%;v^a™^  ?,  ^'-^^  °'  -«^ 

ji  o  yi.j  auuvLr,  comprised  manual  exercises  and  the  following,  viz.  :— 
(a)  Arithmetic,  algebra,  elementary  geography,  linear  drawin-^ 
(6)  Principles  of  physics  and  chemistry,  and  the  general  ide  J  of  mechanics 
(c)  Elementary  technology  and  geometrical  drawlnn-. 


A 
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A  higher  degree  of   iustruction,  given  in  the  institutes,  consisted  of  a  large  number  of  courses, 
■VIZ. :  — 

(o)  Arithmetic,  algebra,  geometry,  trigonometry,  and  linear  drawing. 

(i)  Descriptive  geometry  applied  to  industry, 'topography  and  topographical  drawing,   drawing  of 

mechanical  models, 
(c)  Physics  and  its  applications  to  the  arts,  to  telegraphy,  and  to  lighthouses. 
(rf)  Chemistry,  as  applied  to  the  arts,  dyeing,  etc. 
(e)  Industrial    mechanics,    as   applied   to   machinery,    steam-engines,    and   applied    mechanics  in 

relation  to  construction  generally. 
(/)   Civil  engineering,  technology. 
(ff)   Mining  exploitation,  geology,  metallurgy. 
(h)  Ornamental  and  architectural  drawing. 

(«)  Accountancy,  the  principles  of  industrial  economy,  statistics,  commercial  and  administrative  law. 

(j)  French  and  English  languages. 

The  above  subjects  wore  supposed  to  met  the  requirements  of  directors  of  factories,  overseers  of 
industrial  works,  contractors,  mining  managers,  mechanics,  stokers,  etc.,  telegraphists,  carpenters, 
architects,  persons  in  charge  of  lighthouses,  overseers  in  chemical  and  dyeing  industries,  manufacturers 
of  instruments  of  precision. 

The  mode  in  which  the  details  of  this  instruction  were  developed  was  modified  in  1861,  1869, 
1880,  and  1881),  and  the  present  scheme  was  established  by  the  regulations  of  the  30th  June,  1898. 

The  instraction  at  the  present  time  in  commerce  embraces  a  higher  and  a  secondary  course,  and 
that  in  industry  embraces  courses  in  the  chemical  arts,  in  electro-chemistry,  mechanics,  civil  engineering, 
mining,  telegraphy,  and  a  higher  industrial  course. 

17.  Technical  Institute  of  Portugal.— The  theoretical  part  of  the  education  in  the  Technical 
Institute  is  given  in  twenty-three  courses,  any  of  which  may  bo  taken  at  the  option  of  the  pupils.  In  the 
commercial,  industrial,  electro-chemical,  mechanical,  civil  engineering,  mining,  telegraphic,  and  higher 
industrial  divisions,  having  courses  ranging  between  three  and  six  years,  there  is  a  definite  prescription  as 
to  which  and  how  much  of  each  of  these  twenty-three  cour.ses  must  be  taken.  In  each  division  there  is 
both  theoretical  and  practical  instruction,  the  former  being  six  hours  a  week  for  each  course.  The 
practical  instruction,  varying  with  the  subject,  is  given  (a)  in  the  commercial  bureau,  or  in  the  student 
halls,  cabinets,  laboratories,  museums,  or  workshops  in  the  Institute;  (b)  in  the  State  factories  and  in 
industrial  establishments  ;  (c)  by  field  work,  visits  to  State  works,  either  completed  or  in  progress,  at  the 
taxation  bureau,  and  customs  offices,  and  other  public  and  private  establishments. 

The  pupils  are  regular  or  irretjular.  the  former  taking  every  prescribed  course,  the  latter  taking 
the  courses  at  pleasure.  To  be  qualified  for  admission,  both  are  required  to  have  qualified  for  admission 
to  the  National  lyceums,  or  else  to  have  successfully  passed  an  examination  in  any  official  school 
whatsoever,  in  Portuguese,  French,  geography,  history,  arithmetic,  plane  geometry,  the  principles  of 
physics  and  chemistry,  elementary  natural  history,  and  geometrical  drawing. 

18.  Industrial  and  Technical  Schools,  Portugal. — The  instruction  in  industrial  schools  is  divided 
into  three  courses,  viz.  ; — 

(a)  Industrial  drawing  ;  (b)  "  Professional  "  courses  ;  (c)  Industrial  courses. 

(a)  Includes  general  and  special  drawing  ;  (b)  embraces  both  manual  training  and  the 
corresponding  theoretical  instruction  ;  and  (c)  embraces  improvement  courses  for  workmen 
and  apprentices  of  all  kinds. 

The  following  synopsis  indicates  the  complete  organisation  : — 

Industrial  Drawing— G-eneral :  Class  I,  elementary  drawing,  years  1  and  2.  Special :  Class  II, 
architectural,  mechanical,  and  decorative  drawing,  years  1,  2,  and  3. 

"  Professional  "—Class  I,  II,  industrial  drawing.  Class  III,  Portuguese.  Class  IV,  arithmetic  and 
geometry.  Class  V,  elements  of  physics  and  chemistry,  manual  work.  Year  1,  elementary 
drawing,  Portuguese,  arithmetic  and  geometry.  Tear  2,  the  same,  and  manual  work.  Year  3, 
architectural  or  mechanical  or  decorative  drawing,  elements  of  physics  and  chemistry,  manual 
work.     Tear  4,  the  same.     Year  5,  the  same. 

Industrial— Class  IV,  arithmetic  and  geometry.  Class  V,  geography  and  history  of  Portugal, 
general  geography.  Class  VI,  French.  Class  VII,  elements  of  physics  and  chemistry,  elements 
of  natural  "history.  Class  VIII,  industrial  physics  and  mechanics,  industrial  chemistry. 
Year  1,  elementary  drawing,  Portuguese,  arithmetic  and  geometry.  Year  2,  same  subjects. 
Year  S,  industrial  drawing,  architectural  or  mechanical  or  decorative  drawing,  Portuguese, 
geography  and  history,  elements  of  physics,  chemistry  aud  natural  history.  Year  4,  industrial 
drawing  as  in  Year  3.  G-eneral  geography,  French,  industrial  physics  and  mechanics  or 
industrial  chemistry.  Year  5,  industrial  drawing  as  before,  industrial  physics  and  mechanics  or 
industrial  chemistry. 

The  professional  (trade)  courses  include  instruction  in  decorative  painting,  weaving,  metal 
engraving,  ornamental  leathe"  work,  locksmithing,  chasing,  etc. ;  moulding,  stucco-figure  making,  wood- 
carving,  bookbinding,  pottery,  faience,  ship-carpentry,  masonry,  cabinet-making,  ordinary  carpentry, 
smithing  and  iron- working  generally,  various  types  of  mechanical  work,  Ibundry  work,  cutlery,  tanning, 

dyeing,  etc.  .  ,  j       i  • 

For  women,  the  courses  include  instruction  in  embroidery,  lace-making,  cultmg-out  and  maliing-up, 

dressmaking,  manufacture  of  artificial  flowers,  etc.  _  •     -i     n    ^ 

This    brief  account   is   sufficient   to   indicate  that  the  Portuguese  recognise  the  principle  that 

industrial  efficiency  demands  a  carefully-developed  system  of  technical  training,  and  their  effort  has  been 

carefully  directed,  and  is  being  intensified. 

NOEWAT 
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19.  Lower  Technical  Education  in  Norway. — At  the  time  of  the  Commissioners'  visit  to  Norway, 
there  were  about  nine  subsidised  schools  for  the  industrial  education  of  young  women — five  being 
municipal  and  four  private.  The  courses  include  sewing,  dressmaking,  art-needlework,  weaving  and 
tailoring.  The  courses  in  weaving,  basket-making,  wood-carving,  etc.,  are  provided  both  for  adults  and 
for  children  by  associations  ia  the  rural  districts. 

The  elementary  technical  schools  of  Norway  (Haandvaerksskole,  etc.),  of  which  there  are  about 
fourteen,  are  evening  schools.  Pupils  must  be  at  least  1 4  years  of  age,  able  to  read  and  write,  and  possess 
a  knowledge  of  arithmetic  as  far  as  the  four  fundamental  operations  with  whole  numbers  and  fractions. 
The  courses  are  usually  three  years,  and  extending  over  about  eight  months  in  the  year ;  two  hours  each 
evening  for  five  days  a  week  being  the  duration  of  the  instruction. 

20.  Art  Industrial  Eduaation,  Norway. — The  art-industrial  type  of  school  is  represented  by  such 
a  school  as  the  Eoyai  Norwegian  Art  and  industrial  School  {Kyi.  norske  Kunst-  oy  Haandvaerksskole  i 
Kristianid). 

It  has  (a)  five  courses  in  freehand  drawing  {frihaandsteyniny),  one  of  which  is  drawing  from  the  Jiving 
model:  (b)  four  courses  in  geometrical  and  constructional  drawing  (Jconstruktionsteyniny),  including 
projection,  perspective,  descriptive  geometry,  mechanical  drawing ;  (c)  three  courses  in  ornamental 
drawing  {prnamentleqning')  •  (d)  three  courses  of  modelling  (modelleriny)  in  clay  and  wax,  from  casts, 
etc.,  the  living  model,  composition  ;  (e)  two  courses  in  architectural  drawing  (byyninysfeyniny)  including 
architectonic  theory ;  (f)  two  courses  of  professional  drawing  for  handworkers  (fayteyniny  for 
haandoaerkere)  ;  (g)  a  course  of  decorative  painting  {dekoratiol  maleri)  \  (h)  a  course  in  art  engraving, 
etching,  lithographing,  etc.  {yrafisk  kunst)  ;  and  (i)  a  course  in  arithmetic  and  geometry  {arithmetik  oy 
qeometri).     There  are  day  and  evening  classes  {day  oy  aftenskolen)  in  the  school. 

21.  Mechanics'  Scliool,  Porsyrund. — The  '"  Bkiensfjordens  mekaniske  fagskole"  of  Porsgrund,  was 
originally  subsidised  by  the  State,  and  became  a  State  school  from  1st  April,  190 L.  It  is  a  two-year 
school,  with  a  common  section  for  the  first  year  and  a  mechanical  and  electro-technical  section  for  the 
second.  It  may  here  be  noted  that  both  Norway  and  Sweden  recognise  that  the  large  sources  of  energy 
they  possess  in  their  streams  may  be  utilised  through  electro-technics.  The  programme  of  the  school  is 
as  follows  : — 

Prorjramme  of  the  "  Skiensfjordens  Mekaniske  Fagskole"  at  Porsyrund. 


"i'oars,  and  Hours  per  Week. 

Subjects. 

I. 

II. 

Mechanical.      Electrical, 

Arithmetic  and  Algebra '\ 

Geometry,  Planimetry,  and  Stereometry           > 

Practical  Calculations       J 

Mechanics  ... 

Mechanical  Technology    ... 

Preehand  and  Geometrical  Drawing       , 

"Workshop  ... 

Smithy  and  Metal  Working         

Machine  Shop        

Trigonometry         

Machine  Construction 

Theory  of  Machines          

Mechanical  Drawing 
Physics  and  Chemistry 
Electro-technics     ... 

Electrical  Laboratory  and  Electrical  Measurements 

Klectrical  Workshop 
Book-keeping 

5 
3 

10 
6 
6 

12 

3 

(> 

G 
12 

1 

1 

4 

10 

2 

2 

"'i' 

9 
3 

8 

G 

12 

That  these  courses  are  clearly  not  of  the  highest  grade  is  obvious,  from  the  above  programme,  and 
this  view  is  confirmed  by  a  reference  to  the  details  of  the  course.  ° 

There  is  a  technical  school  for  mechanics  at  Ilorten  (not  far  from  Kristiana),  specially  designed 
tor  ordinary  mechanicians,  and  also  for  those  who  have  to  deal  with  marine  en<^ines  Further  there"  are 
four  special  schools  for  this  last  purpose,  viz.,  one  at  Kristiania,  one  at  Kristiansand,  one  at  Ber^^en,  and 
one  at  Trondhjem.  .  >  a     j 

The  higher  technical  school  of  Kristiania  will  be  referred  to  in  Chapter  LIV  hereinafter. 

Sweden. 

^..■.r.Af.l.iri^''^t''%^"A°°^^^^^  technical  schools  is  to  prepare 

for  industrial  callings  by  affording  both  the  necessary  theoretical  and  practical  instruction  of  a  technical 

character  The  oldest  of  them  is  the  school  of  Malmo  (1853),  three  others-Norrkoping,  Orebro.i  and 
Boras^-followmg  three  years  after  (1856).  The  present  law  governing  them  is  dated  15th  June,  1877, 
and  they  are  over  thirty  in  number.  The  courses  of  instruction  vary  with  the  locality  and  confirm  to 
local  industrial  needs.     Thus  there  is  a  weaving  schools  at  Bora" 


ras. 


The 


'  See,  Redogorelse  for  Orebrotekniskaelementarskola,  las°arot,  ICOl-'^ 
i  Orebro,  liisaret,  1902-.3. 

'  See,  Redogcirelsc  for  Boras  tekniska  eloraentarakola,  1901-2. 
'  See,  Redogorelse  for  vafskolans  i  Brraa,  1901-2. 


Also,  Katalog  for  tokniska  Elcmcntarskolan 
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The  courses  in  the  lower  technical  schools  embrace  the  following  subjects,  but,  as  above  indicated, 
are  not  represented  in  each  school :—  a       j       ,       ,  , 

Mathematics— ATithmetk,  algebra,  planimetry,  stereometry,  series,  logarithms,  plane  trigonometry, 
eJements  of  analytical  geometry,  descriptive  geometry  with  linear  drawing,  practical  surveying, 
plan  ot  a  plot  of  land,  levelling  with  practical  exercises  and  plans. 

iI/ecAo«/cs.— Statics  and  dynamics,  science  of  machinery,  drawing  of  parts  and  the  whole  machine, 
mechanical  technology. 

Posies.— Principal  experimental  applications  of  physics  from  the  point  of  view  of  industry. 
Inorganic  and  organic  chemistry  with  laboratory  practice,  chemical  technology.  Mineralogy 
and  geognosy. 

iawywa^es.— Swedish,  German,  English,  or  French,  as  the  Director  decides. 

Other  ««yec/s.— Book-keeping,  commercial  science,  architecture,  freehand  drawing,  modelling, 
workshop  practice,  gymnastics,  fencing,  etc. 

The  school  year  is  thirty-six  weeks,  and  the  complete  courses  last  three  years.  Pupils  must  be  at 
least  14  years  of  age  on  entry  into  the  classes,  and  are  admitted  by  examination. 

23.  Technical  School  at  Eskilstuna. — This  school,  created  in  1855  under  its  present  name,  was 
enlarged  in  1872,  and  in  1890  took  on  its  present  form  of  activity. 

The  courses  in  the  evening  and  on  Sundays  embrace  mathematics  as  in  the  preceding  section, 
excepting,  however,  analytical  geometry,  mechanics,  physics  and  chemistry,  omitting  technological 
chemistry,  Swedish,  German  or  English,  caligraphy,  freehand  drawing  and"  modelling,  book-keeping 
as  applied  to  particular  industries,  and  architecture. 

_  In  the  special  branch  of  the  school  for  the  iron  and  steel  industries  the  courses  embrace  the 
followina:,  viz.  :— Freehand  drawing  with  special  regard  to  various  styles,  modelling,  wood  engraving, 
etching  by  nitric  acid,  chasing,  engraving  generally,  metal  founding,  electroplating,  forge  work,  lathe- 
turning,  and  general  practice  in  mechanical  workshop. 

There  are  about  150  pupils  in  the  former  and  about  thirty  pupils  in  the  latter  branch  of  the  school. 

24.  Technical  School  of  Slockhohn^. — This  school  {Tehnisl-a  Skola),  started  in  1844  as  a  private 
school,  was  several  times  enlarged,  and  became  a  State  school  in  ISGO.  In  1S7S-9  it  was  reorganised  and 
took  on  practically  its  present  form. 

It  has  now  five  sections,  viz. ; — 

(1)  Evening  and  Sunday  morning  technical  school.     (Tekniska  afton  och  sondagsskolan.) 

(2)  Technical  school  for  young  women.     (Tekniska  skolan  fiir  kvinliga  lilrjungar.) 

(3)  School  of  Art-industry.     (Hogre  konstindustriella  skolan.) 

(4)  Professional  school  of  building  and  architecture.     (Byggnadsyrkesskolan.) 

(5)  Mechanics  school.     (Maskinyrkesskolan.) 

The  courses,  however,  include  artistic  embroidery,  painting,  decorative  painting,  photogravure, 
anatomy,  and  anatomical  drawing,  etc. 

The  school  has  in  all  nearly  2,000  students,  acd  its  budget  is  about  as  follows : — 

Annual  State  subsidy  ...         ...  ...  ...  ...  97,075  kroner. 

,,       Municipal  subsidy    ...  ...  ...         ...  ...       7,500       „ 

„       Fees 15,000 

„       Miscellaneous  ...         ...         ...         ...         ...       3,425       ,, 


Total 123,000       „ 

This  is  about  £6,833  per  annum. 

The  scheme  of  instruction  is  very  complete,  and  a  full  outline  is  desirable. 

25.  Evenintj  and  SunJay  Technical   Schools,  StocMolm. — The  following  arc  the  courses  and  the 
subjects  that  are  required  to  be  taken: — 

(i)   For  Mechnnicianx. — Freehand   drawing,  elementary  course,  1st  and  3rd  division  ;  geometrical 

drawing^  ;     arithmelic  ;     algebra  ;     geometry  ;    experimental    physics  ;    trade    commodities  ; 

mechanical  technology  ;  meclianics  and  the  theory  of  mechanisms  ;  onechanico-technical  drawing . 

Optional,  correspondence,  etc.,^  book-keeping,  archilectural  drawing. 
(ii)  For  House  Builders. — Freehand  drawing,  elementary  course,  2nd  division  ;  geometrical  drawing; 

theory  of  perspective,  1st  division  ;  arithmetic,  3rd  division  ;  trade  commodities,  2nd  division  ; 

theory  of  luilding  construction ;  architectural  drawing.     Optional,  correspondence,  etc.,  and 

book-keeping, 
(iii)  For  Technical  Chemists. — Arithmetic,  3rd  division  ;  freehand  drawing,  elementary  course,  1st  and 

3rd  divisions;  experimental  physics,  chemistry  and  chemical  technology;  trade  commodities, 

geometrical  drawing,  2Qd  division.     Optional,  correspondence,  etc.,  and  book-keeping, 
(iv)   For  Electro-Technical  Workers. — Arithmetic  ;  algebra  ;  geometry  ;  experimental  physics ;  trade 

commodities ;  geometrical  drawing,  3rd  division  ;  freehand  drawing,  elementary  course,  1st 

and    2nd   division  ;    mechanico-technical   drawing  ;    mechanics   and   theory   of   mechanisms. 

Optional,  correspondence,  etc.,  and  book-keeping.  (v) 

'  See  Beriittelse  (also  Meddelanden),  rorande  tekniska  skolans  i  Stockholm  verksamliet  och  tillstand,  laroaret, 
1900-1.  The  Meddelanden  gives  a  very  complete  account  of  the  details  of  the  courses  ;  it  gives  also  the  history  of  the 
Institution. 

^  Where  not  otherwise  specified,  the  subject  is  to  be  taken  in  its  entirety,  thus  this  subject  is  in  the  Stiidieplan 
entered  as  ' ' geometrish  konxtructionsrilning,  hda. " 

'  Uppsatsskri/ning.     There  are  three  divisions. 
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(v)  For  Mathematical  and  Physical  Instrument  ilfa^e?"*.  —  Preehand  drawing,  elem3ntary  course- 
1st  and  3rd  division  ;  arithmetic  ;  algebra  ;  geometry  ;  experimental  physic  j  ;  trade-com- 
modities ;  workshop  instruction  ;  geometrical  drawing,  3rd  division  ;  mechanics  and  theory  of 
mechanisms  ;  mechanico-technical  drawing.  Optional,  correspondence,  etc.,  and  book- 
keeping, 
(vi)  For  Tinsmiths  and  Sheet-Metal  Workers.' — Preehand  drawing,  elementary  courses,  3rd  division  • 
geometrical  drawing,  3rd  division  ;  industrial-art  drawing,  3rd  division ;  ornament  modelling, 
1st  division  ;  mechanical  technology  and  Avorkshop  instruction.  Optional,  correspondence 
etc.,  and  book-keeping. 

(vii)  For  Artistic  Smiths  and  Iron-workers. — Preehand  drawing,  elementary  course,  3rd  division- 
figure  drawing,  2nd  division  ;  geometrical  drawing  ;  art-industrial  drawing,  4th  division  - 
ornament  modelling,  2nd  division  ;  mechanical  technology,  with  workshop  instruction. 

(viii)  For  Metal  Engravers. — Freehand  drawing,  elementary  course,  3rd  division;  figure  drawing,  2nd 
division  ;    geometrical   drawing,    3rd   division  ;    ornamental    lettering   and   caligraphy,   2nd 
division;  art-industrial  drawing,  3rd  division;  ornament  modelling,  1st  division;   engraving 
on  metal ;  2nd  year  course  in  the  higher  art-industrial  schools  programme, 
(ix)  For   Embossing,  Chasing,   etc.- — Preehand   drawing,    elementary  course,    3rd   division  ;    figure 
drawing,  2nd  division  ;  geometrical  drawing,  3rd  division  ;  art-industrial  drawing,  3rd  division  ; 
ornament  modelling,  2nd  division  ;  figure  modelling,  2nd  division  ;  embossing  arid  chasing,  2n(L 
year  course  in  highest  art-industrial  school. 
(x)   For  Sample-draiving. — Preehand  drawing,  elementary  course,  4th  division ;  geometrical  drawinc, 
theory  of  perspective  ;  painting,  2nd  division,  ornament  lettering  with  caligraphy  ;  art-indus- 
trial drawing,  4th  division, 
(xi)   For  Tapestry-workers,  Upholsterers,  etc. — Preehand  elementary  course,  3rd  division  ;  geometrical 
drawing,  :Jrd  division  ;  painting,  2nd  division  ;  art-industrial  drawing,  4th  division  (draperies). 

(xii)   For  Xylography  and  Lithography,   etc. — Preehand    drawing,    elementary   course,   4th  division  ; 
figure-drawing,   3rd  division;    geometrical   drawing;   theory   of  perspective;    art-industrial 
draioing,  Itli  division  ;  ornamental  lettering  and  caligraphy  ;  painting,  in  distemper  (i  vatten- 
fiirg)  for  lithographers,  2nd  division. 

(xiii)  For  Map-drawing.— 'Ereeha.nd  drawing  elementary  course,  3rd  division  ;  geometrical  construction 
drawing,  3rd  division ;  ornamental  lettering  and  caligraphy,  2nd  division ;  art-industrial 
drawing,  3rd  division  ;  pen-drawing,  etching,  map-drawing. 
For  Modellers.— Yreehsxui  drawing,  elementary  course,  3rJ  division  ;  figure  drawing,  2nd 
division  (or  complete)  ;  geometrical  drawing,  2nd  division  ;  art-industrial  drawing,  3rd 
division  ;  ornament  modelling  (or  a.\ttvna.ti\Q  figure  modelling). 

(xv)  For  fFborf-carvcro.  — Freehand  drawing,  elementary  course,  3rd  division;  figure  drawing,  2nd 
division  ;  geometrical  drawing,  2nd  division  ;  art-industrial  drawing,  3rd  division  ;  ornament 
modelling,  1st  division  ;  figure  modelling,  2nd  division  ;  ivood-caroing,  2nd  year  course  in 
the  higher  art-industry  school. 

(xvi)  For  Furniture  and  Cabinet-makers  {mohelsnickcri).—'Fte(ihAndL  drawing,  elementary  course,  3rd 
diviaon  ;  figure  drawing,  2nd  division  ;  geometrical  construction,  3rd  division  ;  perspective, 
ornament  modelling,  1st  division;  art-industrial  drawing  with  furniture  drawing  ;  optional, 
correspondence,  etc.,  and  book-keeping. 

(xvii)  Jbr  Decora/jye  Pai»/er-s.— Preehand  drawing,  elementary  course,  4th  division;  figure  drawin", 
2nd  division  ;  geometrical  drawing  ;  perspective  ;  ornamental  lettering  and  cal?graphy  ;  art- 
industrial  drawing,  1th  division  ;  painting.  Optional,  correspondence,  etc.,  and  book-keeping, 
(xviii)  For  Marbling  Graining  and  Sign  Painting  {marmorering  och  "adring  samt  skyltmkninq).— 
Preehand  drawing,  eleraeutarj  course,  2ud  division;  geometrical  drawing,  1st  division; 
ornamental  lettering  and  writing  ;  painting  marble,  wood,  etc.,  or  (alternative)  sign  painting; 
correspondence,  etc.    Optional,  book-keeping.  ^     j    t  j  ' 

(xix)  For  book-keeping,  arithmetic,  2nd  division ;  correspondence,    etc.  ;    ornamental   lettering,  and 
caligraphy,  angular  and  round  styles,  3rd  division  ;  trade  commodities;  book-keeping. 
To  understand  the  previous  courses,   it  should  be  mentioned  that  nearly  all  the  subjects  have  a 
large  number  of  divisions,  the  work  being  either  different  or  of  different  grade      The  following  indicates 
the  divisions,  and  the  hours  per  week  devoted  to  each  subject  :^ 

^'Tevoted.^''""''''^'  ^"°""  '^''"""^  '"'^  descriptive  geometry  has  four  divisions,  to  which  19  hours  per  week  are 

Perxpectiiv,  2  divisions,  2  lionrs  per  week. 

Freehand  draimn;/,  elementary  course,  4  divisions,   17  hours  per  week 

Figure  and  landscape  drawimj,  3  divisions,  6  lioura  per  weels;. 

Art-indufitrUd  profe-Hstonal  d-eatrin'i  has  two  branphpa    in  fi,^  +-. t.   c  t    -  . 

hours  per  vveek  in  all.  Dranches,  in  the  hrst  four  divisions,  and  in  the  second,    3  divisions,  15 

Painting  has  3  divisions,  4  hours  per  week. 

Orname«/-7jiO(k'//«7,  two  branches,  3  divisions  in  the  first  and '1  in  tlin  «^,,^„  1    •       ii,a, 

ingnre-mod.llw,,,  4  divisions,  6  hours  per  week.  "  °"'^'  '°  ^"  ^^  '^°"^=  P'^''  ^''^<='^- 

Arithmetie,  3  divisions,  11  hours  per  week. 

Algebra,  3  divisions,  8  hours  per  week. 

Geometry,  3  divisions,   6  hours. 

Mechanics  and  theory  of  mtehanitfins,  2  hours  per  week. 

Mechanieo-technircd  dranimj,  2  divisions,  13  hours  per  week 

Experimental  ■phynie-'i,  3  divisions,  4  hours  per  week 

Chemistry  and  chemical  technology,  2  divisions,  and  7  hours  ner  week 

Trade  commodtifes,  11  hours  per  week.  vvi,uiv. 


Theory  of  Imilding  eonstrnction  n-jth  draioing,  2  di'visions,  Vhoura  pe^  %,cel- 
Archzlectural  drawing,  theory  of  architectural  forms,  6  hours  per  wcel- 
(lorreimondence.  etc.  (VI  1    '  wclh. 


Medianical  technology,  with  workshop  instruction,  3  hours  per  weel- 

Theory  of  hmlding  construction  /'■■■"■  -'—....■.-.    o  i-    ■  ■  -^.      "'=^'^- 

Architectaral  draii'ing. 

Correspondence,  etc,  (''.) 

Writing,  etc.,  hiisiness  forms,  3  divisions,  6  hours  per  week 

Booh-keeinng,  3  divisions,  6  hours  per  week. 

Ornamenlisln-riling  and  caligraphy,  3  divisions,  6  hours  per  week 

'.(•;/(■)■«<  canyrap/ij/,  2  hours  per  week.  "'^iv. 

Eng raring  in  loood,  chasing  and  uigracing,  12  hour   per  week. 
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26.  Technical  School  fur  younq  Women,  S/ockholm. — Tlio  following  courses  have  been  developed 
for  young  women  in  the  Technical  School  of  Sbockholin  {Tc.lcniska  sManfur  hvinUqa  Idrjungar)  .— 

(i)  Art ■inJustrial  designs. — Freehand  drawing,  elementary  course,  3rd  division ;  figure  drawing, 
1st  division  ;  geometrical  drawing,  3rd  division  ;  painting,  2nd  division  ;  ornamental  lettering 
and  caligraphy,  2nd  division;  art-industrial  drawing,  4th  division. 

(u)  Art-industrial  designs  (2nd  course). — Preehand  drawing,  elementary  course,  4th  division; 
figure  drawing,  '2nd  division:  geometrical  drawing;  whole  course;  perspective;  painting, 
ornamental  lettering  and  caligraphy,  complete ;  art-industrial  drawing,  -ilh  division. 

(iii)  Modelling. — Freehand  drawing,  elementary  courses,  3rd  division  ;  figure  drawing,  2nd  division  ; 
(when  figure  modelling  is  the  chief  subject,  figure-drawing  complete)  ;  geometrical  drawing, 
2nd  division;  art-industrial  drawing,  3rd  division;  ornament  modelling  complete  {figure- 
modelling,  complete,  as  alternative). 

(iv)  Wood- carving. — Freehand  drawing,  elementary  cour.se,  3rd  division  ;  figure  drawing,  2nd 
division  ;  art-industrial  drawing,  3r(l  division  ;  geometrical  drawing,  2nd  division  ;  ornament 
modelling,  2nd  division;  figure  modelling,  1st  division  ;  loood-carving,  2nd  year  course  of  the 
higher  art-industrial  school  programme. 
(v)  Decorative  painting. — Freehand  drawing,  elementary  course,  4th  division ;  figure  drawing,  2nd 
division  ;  geometrical  drawing  ;  ornamental  writing  with  caligraphy,  perspective,  art-industrial 
drawing,  4th  division  ;  iminting.     Optional,  correspondence,  etc.,  book-keeping. 

(vi)  Metal-engraving . — Freehand  drawing,  elementary  course,  3rd  division  ;  figure-drawing,  2ud 
division  ;  geometrical  construction,  3rd  division  ;  art-industrial  drawing,  3rd  division  (without 
water-colour)  ornament  modelling,  1st  division  ;  ornamental  lettering  and  caligraphy,  2nd 
division  ;  engraving  on  metal,  2nd  year  course  of  the  higher  art-industrial  school  programme. 

(vii)  ICmlossing  and  chasing. — Freehand  drawing,  elementary  course,  3rd  year  ;  figure  drawing,  2nd 
year;  geometrical  drawing,  3rd  year:  art-industrial  drawing,  3rd  division ;  figure  modelling, 
2nd  division;  embossing  and  chasing,  2nd  year  course  in  the  higher  art  industrial  school 
programme. 

(viii)  Artistic  eiH&rozWery.— Freehand  drawing,  elementary  course,  2nd  division;  geometrical  instruc- 
tion, 1st  division  ;  painting,  2nd  division  ;  ornamental  lettering  and  caligraphy,  1st  division  ; 
(alternative,  2nd  division);  art-industrial  drawing,  Brd  division;  artistic  embroidery,  3rd 
division. 

(ix)  Xylography  and  Lithography. — Freehand  drawing,  elementary  course,  4th  division ;  figure 
drawing,  3rd  division ;  geometrical  drawing ;  perspective ;  art-industrial  drawing,  4th 
division ;  ornamental  lettering  and  caligraphy,  painting  in  distemper  for  xylography,  2nd 
division, 
(i)  Flan  and  Map-drawing. — Freehand  drawing,  elementary  course,  3rd  division ;  geometrical 
drawing,  3rd  division  ;  ornamental  lettering  and  caligraphy,  2nd  division ;  art-industrial 
drawing,  3rd  division  ;  plan  drawing  (etching  and  map  printing). 

(xi)  Book-keeping. — -Arithmetic,  2nd  division ;  correspondence,  etc.,  ornamental  lettering  and 
caligraphy,  angular  and  roundhand,  1st  division  ;  physics,  general  and  trade  commodities, 
book-keeping. 

The  following  are  the  divisions  and  hours  per  week  of  the  different  subjects : — 
Programme  "  Teknisha  Skolan  for  kvinliga  Idrjungar,  Stockholm." 


Subject. 


Divisions. 


Hours  per 
Week. 


G-eometrical  Drawing  with  Linear  Drawing  and  Descriptive  Geometry 

Theory  of  Perspective  ... 

Freehand  Drawing 

Figure  and  Landscape  Drawing 

Art-industrial  Drawing .. . 

Painting  Ornaments,  from  nature,  etc. 

Ornament,  Modelling  (I  and  II) 

Figure  Modelling 

Arithmetic 

Geometry  ...         ...  ...  ...  •••  •■•         

Physics  and  Trade  Commodities 
Correspondence,  Business  forms,  etc.... 
Book-keeping,  single  and  double  entry 

Ornamental  Lettering  and  caligraphy  ...  ...  

General  Caligraphy 
Wood-carving     ... 
Chasing  and  Engraving... 
Artistic  Embroiderv,  etc. 


6 

2 
12 

4 
8 
4 
7 


3 

4 
4 
4 
2 
12 
12 

y 


27.  The  Higher  Art-industrial  School,  Stockholm. — This  branch  of  the  Stockholm  technical  school 
is  known  as  the  "  Hogre  konstindmtriella  Skolan,"  in  Swedish.     It  is  for  pupils  of  both  e exes. 

An  account  of  the  general  scheme  can  be  exhibited  by  giving  the  general  plan  of  studies 
(studieplan)  which  is  as  hereunder  for  the  divisions  o£  the  firtt  branch  (Fiirsta  liufviidafdehiivgen.) 

This 


Missing  Page 
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The  courses  for  the  above  will  be  sufficiently  indicated  in  the  general  time-table  hereunder  :— 
Programme  of  the  ''  Mashinyrkessholan  "  in  the  Technical  School  of  Stockholm. 


Courses,  and  Hours  per  Week. 

Divisions. 
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(4)  Photography. 

(5)  Form  anatomy  and  drawing. 

(6)  Course  in  electro-technics. 

course   consists  of  two  parts : 


30.  Special  Courses,  Technical  School,  Stockholm. — Beside  the  regular  courses  there  are  special 
lectures  in  the  following  subjects  — 

(1)  Theory  of  style  and  composition  of  ornament. 

(2)  Artistical  design. 

(3)  Painting. 

It  will  suiBce  to   mention  the   details  of  the  last   course.     The 
(a)  theoretical ;  (b)  practical.     The  theoretical  part  is  as  follows  : — 

Sources  of  electrical  current ;  continuous  current  and  alternating  current ;  electrical  units. 

Galvanometers,  measurement  of  insulation,  differential  galvanometers,  Wheatstone's  bridge,  ampere- 
meters, voltmeters  and  their  use. 

Magnetic  lines  of  force,  electro-magnet,  Ampere's  rule.  Electrical  induction  and  induced  current; 
galvanic  induction  apparatus  and  the  principle  of  alternating  current  transformers.  Alternating 
current  machines.     Gramme's  inductorium.     Armature  reaction. 

Series,  shunt  and  compound  machines. 

Secondary  elements  and  accumulators. 

Electrical  arc  and  glow  lamps,  series  and  parallel  systems.     Computations. 

Practical  work  of  an  electro-technical  laboratory  and  workshop. 

The  preceding  account  gives  a  general  idea  of  the  provision  made  by  Xorway  and  Sweden  for  the 
lower  grades  of  technical  instruction.  The  higher  technical  schools  will  be  dealt  with  in  a  later  part  of 
the  Eeport. 
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CHAPTER  XVI. 
Technical  Education  in  Sweden. 

[J.  W.  TURNER.] 

■  Jf^o^^fion.—BoT:  the  information  contained  in  the  following  pages  the  Commissioner  is  in  the 
mam  indebted  to  the  recent  publication,  "Sweden;  its  People  and  its  Industry,"  a  historical  and 
statistical  handbook,  published  by  order  of  the^Government,  edited  by  Gustav  Sundbiirg,  1904. 

Educational  Slotd. 

Sweden  takes  an  important  part  in  the  movement  which,  directed  against  exclusive  braiuwork  at 
school  strives  to  make  systematically-arranged  manual  work  an  important  element  of  rational  education. 
As  early  as  1870  definite  steps  were  taken  to  introduce  Sloyd  instruction,  both  in  already  existing  schools 
and  in  so-called  bloyd-schools,  established  for  the  purpose.  At  the  beginning  these  efforts  were  confined 
to  private  persons,  the  Government  subsidising  the  movement  for  the  first  time  in  1877.  The  Government 
grant  m  1900  to  schools  teaching  Sloyd  was  261,750  kroner  (£14,396). 

By  Swedish  educational  Sloyd  is  meant  the  system  of  instruction  and  the  method  worked  out  at 
theNaas  Sloidliirareseminarium,  where  most  of  those  Swedish  male  and  female  teachers  who  impart 
instruction  m  carpentering  have  received  their  training.  Sioyd  is  also  taught  at  all  training-schools  for 
male  elementary  school  teachers,  and  Sloyd  courses  for  the  same  class  of  teachers  have,  besides,  been 
arranged  m  several  districts  by  the  authorities.  These  courses  are  often  conducted  by  Government 
instructors,  who  teach,  in  addition,  other  branches  of  domestic  industry. 

u  "^"^"^  School. — The  Naiis  School  is  supported  by  the  munificent  donations  of  its  founder,  August 
Abrahamson.  It  is  situated  near  the  city  of  Gothenburg,  and  its  present  director  is  Dr.  Otto  Salomon. 
It  was  opened  in  1874',  as  a  higher  division  of  the  Sloyd  school  for  boys,  which  two  years  previously  had 
been  erected  at  Nfias.  To  begin  with,  courses  of  one  year's  duration  were  arranged  for  the  training  of 
special  Sloyd  teachers,  and  later  on,  shorter  courses  were  given  for  elementary  school  teachers.  Since 
1882  the  instruction  consists  exclusively  of  such  courses,  partly  for  the  training  of  male  and  female  Sloyd 
teachers,  partly  for  the  training  of  playmasters.  Each  of  these  courses  at  present  lasts  six  weeks.  The 
instruction  is  free  of  cost.  The  courses  include  lectures  and  discussions  on  the  teaching  of  Sloyd,  its 
educational  and  historical  significance,  and  on  the  arrangement  of  such  instruction  at  schools,  in  addition 
to  practical  work  in  the  Sloyd-room.  Prom  1875  to  1900,  2,493  Swedes  have  gone  through  the  Naiis  Sloyd 
course,  and  853  foreigners,  of  whom  331  were  from  England,  58  from  Scotland,  and  73  from  the  United 
States,  have  taken  the  Niias  training. 

The  training  of  playmasters  and  the  introduction  of  games  into  the  ordinary  curriculum  of  the 
public  schools  of  Sweden  were  features  of  education  to  which  the  Commissioners  were  introduced  during 
their  visit  to  the  Niias  Training-school.  These  subjects  form  part  of  the  regular  instruction  given  in  that 
institution.  Dr.  Salomon,  the  Director  of  Niias,  whose  kindness  and  hospitality  to  visitors  are  well  known, 
arranged  to  meet  the  Commissioners  in  Stockholm,  aud  give  them  a  demonstration  of  his  system  of  games 
in  one  of  the  public  schools  of  that  city.  The  Director  was  most  anxious  that  this  feature  of  his  work 
should  be  understood.  The  games  are  divided  into  outdoor  and  indoor  practices,  and  both  were  seen.  The 
Director  claims  for  his  indoor  games — which  are,  in  reality,  an  exposition  of  pretty,  graceful  movements 
entering  into  the  old  Swedish  dances — that  they  affect  beneficially  the  home  life  of  the  girl  who  seeks  her 
enjoyment  in  the  domestic  circle,  which  she  prefers  by  reason  of  the  physical  training  taught  in  the 
school.  She  is  thus  protected  from  the  dangers  into  which  many  girls  fall  who  seek  tlieir  pleasures  too 
early  away  from  the  parental  roof.  Physical  culture  throughout  Sweden  is  in  a  high  state  of  efiiciency, 
and  the  training  afforded  by  these  games  has  no  small  share  in  building  up  a  robust  physical  condition  in 
the  Swedish  boys  and  girls  attending  the  schools  for  the  masses. 

All  the  pupils  who  came  under  notice  during  the  exposition  at  the  Maria  Folkschola,  Girls' 
Department,  were  extremely  graceful  and  neat  in  their  carriage.  On  the  physical  side  the  Director 
pointed  out  that  the  pupils  improved  in  health,  for  the  dances  and  games,  and  singing,  which  always 
accompanies  the  former,  brought  many  muscles  into  play  ;  and  on  the  ethical  side  such  practices  instilled 
and  perpetuated  love  of  old  customs  and  made  for  sound  national  sentiment.  Some  of  the  dances  and 
songs  are  400  years  old.  The  demonstration  took  place  in  a  splendid  hall  in  the  school,  and  all  orders 
were  given  by  the  mistress.  The  children  participating  were  girls  from  12  to  14  years  of  age.  The 
instruction  occupies  less  than  an  hour  each  week.     The  out-door  games  are  also  on  a  systematic  basis. 

Sloyd  instruction  for  educational  purposes  is  in  Sweden  taught  chiefly  to  boys  from  10  to  14  years 
of  age,  and  that  is  the  reason  why  at  Niias  the  Sloyd  instruction  has  been  limited  to  Sloyd  carpentry,  as 
being  the  most  suitable  for  pupils  of  that  age.  In  some  schools,  however,  cardboard  and  metal  Sloyd, 
turnery  and  wood-carving  are  also  taught. 

One  of  the  finest  public  schools  in  Europe  is  the  Polkskola,  Ostermalms,  Stockholm.  The 
buildings  are  quite  new,  of  three  stories,  with  accommodation  for  1,000  boys  and  1,000  girls.  The  main 
entrance  is  wide,  and  a  double  staircase  leads  to  the  upper  rooms.  The  buildings  surround  a  playground, 
square-shaped,  large,  and  gravelled.  The  principal's  house  is  on  the  premises.  The  class-rooms  branch 
off  from  wide  corridors.  The  cookery  classes  are  conducted  on  the  family  principle,  each  family  of  girls 
with  its  own  stove,  table,  etc.  The  same  plan  prevails  in  other  parts  of  Northern  Europe.  The  senior 
boys  take  Sloyd  metal  and  wood,  the  juniors  work  with  cardboard.  The  work  in  cardboard,  which  is  most 
systematically  taught,  supplies  in  this  school  the  link  between  the  Kindergarten  and  the  advanced  Sloyd. 
The  teaching  of  this  branch  of  manual  training  in  this  school  impressed  the  Commissioners  very  much. 
For  general  organisation,  equipment,  and  method,  the  Ostermalms  Polkschola  stands  among  the  best 
schools  of  its  class  in  Europe.  The 
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The  educational  Sloyd  claims  its  place  at  the  schools  as  an  element  of  general  education.  Its 
object  is  not  to  train  cabinet-makers  or  other  artisans.  Its  aim  is,  on  the  other  hand,  the  moral, 
intellectual,  and  physical  development  of  the  pupil  by  teaching  him  orderliness,  attentiveness,  and 
perseverance,  by  training  his  eye  to  see  better,  and  his  hand  to  work  better,  and  above  all,  by  givin", 
together  with  gymnastics,  a  healthy  counterbalance  against  one-sided  book  work.  "  Quality,  not 
quantity  "  is  the  motto  of  pedagogical  Sloyd,  for  which  reason  it  does  not  require  of  children  many  and  large 
pieces  of  work,  but  the  greatest  possible  accuracy  in  arriving  at  a  result,  which  is  gained  by  beginning 
with  comparatively  simple  models,  and  by  only  gradually,  in  progressive  order,  passing  on  to  more 
complex  work. 

The  Nilas  method  is  based  on  what  is  called  exercises.  By  exercises  in  this  connection  is  to  be 
understood  the  manipulation  of  the  materials  by  means  of  one  tool  or  more,  in  a  definite  way,  for  a 
definite  object.  Theoretically  speaking,  an  unlimited  number  of  such  exercises  may,  of  course,  be 
conceived,  but  the  question  in  this  case  being  the  arranging  of  a  method  pertinent  to  practical  iustruction, 
a  restriction  is  necessitated,  and  that  is  why  the  Niuis  school  demands  only  sixty-eight  such  exercises.  With 
a  good  form  from  an  sesthetical  point  of  view,  the  objects  made  must  unite  a  practical  purpose,  and  thus,  in 
order  to  strengthen  the  bond  between  the  home  and  the  school,  hardly  any  article  but  those  likely  to  prove 
useful  either  to  the  children  themselves  or  to  their  parents  are,  as  a  rule,  produced.  Articles  of  pure 
luxury  are  altogether  excluded. 

The  educational  Sloyd  will  also  teach  the  pupil  self-reliance  and  arouse  his  faculties  of  observation 
and  reflection.  By  letting  practice  precede  theory,  and  handiwork  go  before  explanations,  the  child  is 
put  into  the  custom  of  thinking  its  own  thoughts  while  doing  its  own  work  independently.  Contributory 
to  this  purpose  is  the  pervading  rule  that  the  teacher  certainly  must  carefully  lead  and  supervise  the  work 
of  the  pupils,  but,  at  the  same  time,  be  on  his  guard  against  more  or  less  carrying  out  any  part  of  it 
himself.  As  far  as  possible,  drawing  ought  to  go  hand  in  hand  with  Sloyd,  so  that  the  pupils,  after 
haying  learnt  the  first  elements  of  drawing,  are  allowed  to  execute  their  work  from  drawings.  The  main 
object  of  the  instruction  being  the  individual  development  of  the  pupil,  not  the  acquiring  of  technical 
skill,  individual  and  not  class  teaching  is  applied. 

WOEKSHOPS    FOE    ChILDEEN   IN    SWEDEN. 

These  institutions,  which  were  started  by  private  initiative,  must  not  be  confounded  with  workshops 
attached  to  manual  training  schools.  They  are  a  kind  of  day  schools,  in  which  an  opportunity  is  given 
to  poor  children  during  their  leisure  hours  to  occupy  themselves  in  a  useful  way,  learning  practical  work 
and  various  trades. 

The  workshops,  which  are  now  established  in  every  district  in  Stockholm,  are  each  under  the 
management  of  its  own  special  board,  which  organises  the  instruction  and  superintends  the  work.  A 
central  committee,  to  which  every  board  elects  one  member,  manages  the  common  concerns,  publishes 
annual  reports,  arranges  classes  for  teachers,  lends  models  for  work,  etc.  Poor  children,  from  7  to  14, 
who  are  not  looked  after  at  home,  are  received  in  the  workshops,  on  the  proposal  of  the  board  school 
teachers,  and  are  taught  there  from  11  a.m.  to  1  p.m.  (the  youngest  children),  and  from  5  to  7  p.m.  (the 
older  ones).  The  former  get  their  dinners,  the  latter  their  suppers,  as  a  remuneration  for  the  work. 
The  cost  for  the  dinner  amounts   to  8-13  ore  (7-6  ore  =  1  penny),  that  for  the  supper  to  3-8  ore  per 

•  4.U  ■  '^'^^j?*^^  °*  teachers  consists  partly  of  voluntary,  partly  of  paid,  lady-teachers,  and  of  artisans  skilled 
in  their  professions.  Last  year,  the  number  of  voluntary  lady-teachers  amounted  to  seventy-eight  and  that 
ot  paid  teachers  to  seventy-two.  The  workshops  are  managed  at  a  very  small  cost.  Thev  are  supported  by 
siibventions  from  the  Town  Council  and  parish  grants,  by  private  gifts,  and  by  sale  of  the  children's  work. 
Xhe  income  at  the  annual  joint  sale  of  these  amounts  from  5,000  to  7,000  kroner  (£275  to  £385).  The 
^^"i^o^.f!?*.  7°?  ^^'^  IWn  Council  for  all  the  workshops  of  Stockholm  amounts  to  25,000  kroner 
(±.1,375),  that  of  the  parishes  from  300  (£16  10s.)  to  1,200  kroner  (£66)  for  each  shop. 

Aims  of  these  Sohools.— While  the  object  of  the  Slovd  pursued  at  the  schools  is  chiefly  a  pedagogical 
one,  the  work  at  these  shops  aims  more  at  OTa«MaZ  skill  and  practical  usefulness.  The  boys  are  taught 
brush-making,  fret-work,  wood-carving,  basket-work,  joinery,  tailoring,  cobbler's  work,  and  metal  work. 
The  girls  make  slippers,  baste  shoes,  chip  plaits  for  hats  and  baskets  ;  besides,  they  weave,  make  dr.  es 
and  iinderclothmg  and  also  learn  to  mend  their  own  garments.  In  two  districts  in  the  city  of  Stockholm 
the  shops  are  combined  TVith  a  school  kitchen  ;  in  all  the  shops  the  children  help  in  the  kitchen  and  assist 
m  sweeping  and  dusting  the  rooms.  ^ 

«nd  fnr^ihiSt^''  "^^  ^^'a  ^^^°'''fj°  ^"^^  ^""^^  -material  for  sundry  easy  works,  which  they  do  at  home 
Saving  l^^^SV  P^n  """^  l^l^^  '"'^"^  °^  *'^"  workshop;  their  wages  are  put  into  the  Post  Office 
Tl^ot—1?-  ^'^  «'^'=h  tome-work  which  is  highly  in  demand  amongst  the  children,  and  given 
kroner  a  term  fsTlS  '^^'^99"^'"^.°''^^*°  ^^"^  S°°/  ^'^'^  "^"^^  industrious,  they  can  earn  from  8  to  20 
dur^n^  the  fir  t  ipn   V  U^'y  ^^'^  ^^''^"^  °°'*^  ^°'  ^^"^  ^^i^-i  '"^  ^^^  workshops  of  Stockholm  was, 

Snumber  of  child r^r^^^^  V°°"'  f'l  "^''r  ^^^'■^'  ^"^^  ^^^^  somewhat  increased  these  last  years. 
I  he  number  of  children  m  the  twelve  workshops  of  Stockholm  is  from  60  up  to  262  in  each 

thirty  tie  TTvJre  or?  ''"T  'll°  ^"  °'''''  •^"^'^^^^  *°^°«'  ^^  P'"'^^-*  reaching  the  number  of 
they^et for  the  firit Zh^.!T  °°  ,^^t  ^nn%  P^^^ipl^B  as  those  of  Stockholm.  At  their  foundation, 
mlitMel\^:i%:T^^^  kroner  (£37  to  £55)   from  the  Institution  Lars 

value  ^:^^^is^szx::^t^z.  'V,:XeZt  Xttt^^  k'r  - ')-  t-'  ^^^  f  ^^^*^°i 

are  ffenerallv  acknnwlPffo-prl      Tr,  <■{;  V  /"'^  f>ooa  results  ot  the  work  have  also  become  obvious  ard 

of  roaming  about  in  the  streets  and  mar^e  s  and  be  nfexnosed  tJ'tLT  ^"\  K  '  "?!"'  occupation  nstead 
The  workshops,  where  the  children  besides  eniS  t^fT  1  ^  temptation  of  begging  and  pilfering, 
and  quicknesi  of  perception  andltv.m  u  eful  tTdes  Lv^  ^''''  and  education,  acquire  manual  skill 
the  vagrane,  and  crimiLlity  of  the^oun .  Su  'a  dU^nr,^  °'''  °*  '^'  h^^t  preventive  means  against 
worst  of  homes,  have  thus  been  brought  into  safetv  wftl  "^.^^i^'^'^en  amongst  whom  many  come  from  the 
put  into  orphanages  or  reformatory  or  industrial  s^chcofs  '""^         *°  ^'  *'^'''  ^'°'"  their  parents  and 

Technical 
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Technical  Education. 
.  Technical  education  at  the  present  moment  holds  a  very  high  position  in  Sweden.  Higher 
BCLentitic  instruction  in  technical  subjects  is  imparted  at  the  Technical  High  School  in  Stockholm  and  at 
the  higher  division  of  Chalmers'  Polytechnical  College  in  Gothenburg.  In  the  second  rank  follow  the 
lower  division^  of  the  Chalmers'  College,  fi^e  technical  colleges  in  different  parts  of  the  country,  and  a 
special  Technical  Schoo  at  Eskilstuna.  A  multifarious  instruction  and  education  are  offered  at  the 
iechmcal  School  in  Stockholm ;  finally,  there  are  about  forty  lower  technical  schools  in  smaller  towns. 

The  Technical  High  School,  Stoclcholm. 

■^'"'^i*'"'*'"'""'''^®  Chairman  of  the  Board  is  appointed  by  the  Government,  likewise  four  membera 
ot  the  Board  on  proposal  of  the  Council  of  Teachers  at  the  school ;  one  member  is  appointed  by  the 
Commissioners  of  the  Iron  Institute ;  an  ex-officio  member  of  the  Board  is  the  principal  of  the  school. 
The  school  is  subsidised  by  the  Government. 

Pwpi/s.— -The  pupils  of  the  High  School  are  partly  regular  ones,  who,  on  entrance,  have  given 
proof  of  possessing  the  necessary  preparatory  education,  and  who  follow  the  instruction  to  the  extent 
necessary  for  obtaining  a  full  certificate  of  competence  ;  partly  special  students,  who  follow  the  instruction 
in  fewer  subjects,  and  who,  on  entrance,  have  shown  that  thev  possess  a  certain  amount  of  knowledge 
prescribed  by  the  Board  ;  these  have  the  right  to  obtain  certificates  in  those  subjects  they  have  studied  ; 
and,  finally— in  case  of  places  being  found  at  disposal— oa^sirfers,  who,  without  having  presented  certificates 
of  insight,  and  veithout  admittance  examination,  receive  instruction  in  subjects  chosen  by  themselves  ;  these 
have  no  right  to  a  certificate,      Por  regular  pupils,  the  term  fee  is  50  kroner. 

Admission. — The  admission  requirements  demand  producing  a  final  diploma,  either  from  a  higher 
State  college  in  the  scientific  lines,  or  from  the  classical  line,  with  supplementary  credits  in  mathematics, 
physics,_  chemistry,  geometrical  and  freehand  drawing,  or  from  a  technical  college  with  supplementary 
credits  in  Swedish,  foreign  modern  languages,  history,  and  geography. 

Staff.— ThB  instruction  is  imparted  by  twelve  professors,  nominated  by  the  Government  aftet 
proposal  of  the  Board,  ten  masters  in  ordinary  appointed  by  the  Board,  thirteen  associate  masters  and  three 
lecturers  commissioned  by  the  Board,  assistants,  and  associate-assistants. 

Syllabus. — The  High  School  includes  special  divisions  for — 

A.  Machine  design  and  mechanical  technology,  with  a  triennial  or  quadrennial  course,  or  else  naval 

engineering. 

B.  Electrotechnics. 

C.  Chemical  technology,  with  a  triennial  course. 

D.  Mining — divided  into — 

1.  Classes  for  mining  mechanics,  with  a  quadrennial  course. 

2.  Metallurgy  and  smelting,  with  a  triennial  or  quadrennial  course. 

3.  Mining  proper,  with  a  triennial  or  quadrennial  course. 

E.  Architecture,  with  a  quadrennial  course  and  the  instruction  so  arranged  that  the  pupils,   after 

three  years'  study,  have  the  right  to  proceed  with  their  studies  at  the  Academy  of  Arts. 
E.  Civil  Engineering,  with  a  quadrennial  course. 

Subjects  of  instruction . — 

(a)  Pure  mathematics,  embracing  the  theory  of  equations  and  of  determinants,  analytical 
geometry,  the  differential  and  integral  calculus,  differential  equations,  and  the  elements  of  the 
method  of  least  squares. 

(b)  Descriptive  geometry. 

(c)  Geodesy  and  topography. 

(d)  Theoretical  mechanics,  with  an  elementary  and  a  higher  course. 

(e)  Descriptive  mechanics,  together  with  mechanical  construction  and  the  construction  of  simple  parts 
of  machines. 

(f)  The  theory  of  practical  mechanics  and  mechanical  construction,  with  the  necessary  exercises  in 

construction. 

(g)  Mining  mechanics. 

(h)  The  theory  of  steamship  construction. 

(i)  Mechanical  technology,  with  strength  tests  and  mechanical  laboratory  work, 
(j)  Physics, 
(k)  Applied  pyrology. 

(1)  Theoretical  and  practical  electrotechnics. 
(m)   General  and  analytical  chemistry,  and  chemical  technology,  with  chemical  and  chemico-technical 

laboratory  work, 
(n)  Electro-chemistry,  with  laboratory  exercises, 
(o)  Zymology. 
(p)  Mining  chemistry. 

(q)  The  metallurgy  of  iron  and  other  metals, 
(r)  The  art  of  smelting,  metallurgical  laboratory  work. 
(s)  Mineralogy  and  geology, 
(t)  Mining, 
(u)  General  theory  of  building,  building  statics,  house  building,  architecture,  history  of  the  art  of 

building, 
(v)  Civil  Engineering. 

Cw)  Geometrical  drawing,  freehand  drawing, 
(x)  Decorative  designing  ;  modelling. 
(y)  Political  economy  and  commercial  law. 
(z)  Technical  hygiene  and  workshop  practice. 

An  institution  for  the  testing  of  materials,  with  a  Director  of  its  own,  has  been  established  in 
connection  with  the  mechanical  laboratory.  Its  object  is  to  test  metals,  building-stone,  cement,  and, 
above  all,  the  strength  of  various  building  materials.  And  such  tests  are  made  also  for  the  public, 
according  to  taxes  and  regulations  fixed  by  Government.  Ohalmers' 
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Chalmers'  Folytechnioal  College. 

Constitution. — This  college  dates  its  origin  from  a  donation  of  105,639  kroner  (I'l  shilling),  made 
la  1811  by  William  Chalmers,  for  the  establishing  of  an  industrial  school  under  the  control  of  the  Board 
of  the  Freemason  Orphanage  in  the  city  of  Gothenburg.  It  is  subsidised  by  the  State.  The  Board 
consists  of  seven  members,  viz.,  the  Grovernor  of  the  Province  as  Chairman,  the  Bishop  of  the  Diocese, 
the  Principal  of  the  College,  one  manufacturer,  and  three  of  the  members  of  the  Board  of  the  Freemason 
Orphanage. 

Govrses. — At  present  the  college  is  divided  into  a  lower  division,  with  a  triennial  course,  and  a 
higher  division,  with  a  triennial  course,  and  subdivided  into  five  sections  or  professional  schools : — 

(a)  Mechanics.  (d)   Art  of  building. 

(b)  Electrotechnics.  (e)    Shipbuilding. 

(c)  Technical  chemistry. 

The  instruction  is  conducted  by  seven  masters  in  ordinary  (one  of  whom  is  the  Principal  besides,  and 
has  the  title  of  Professor),  and  twelve  other  teachers  and  assistants.  The  attendance  of  students 
approaches  500.  , 

Syllabus. — In  the  higher  division  of  the  college  the  instruction  embraces  chiefly  the  same  subjects 
as  in  the  Technical  High  School  m  Stockholm  (with  the  exception  of  those  referring  to  mining),  and 
theoretical  and  practical  shipbuilding,  ship  construction,  and  measurement  of  vessels  besides.  The  pupils 
are  classified  on  the  same  principle  as  at  the  High  School,  into  regular,  special,  and  outside  students. 
The  admission  requirements  consist  either  in  a  final  diploma  from  a  higher  Slate  College  or  in  special 
examinations  in  mathematics,  Swedish,  German  or  English,  history,  and  geography. 

Subjects  of  Instruction. — The  subjects  of  instruction  in  the  lower  division  are  : — 

(a)  Arithmetic. 

(b)  Algebra,  equations  of  the  first  and  second  degrees,  with  problems  maxima  and  minima. 

(c)  Logarithms. 

(d)  Plane  trigonometry. 

(e)  Geometry,  with  the  theory  of  proportions. 

(f)  Planimetry  and  stereometry. 

(g)  Elementary  physics  and  chemistry, 
(h)  Electrotechnics. 

(i)    Elementary  mechanics. 

(j)    The  principles  of  the  theory  of  practical  mechanics. 

(k)   The  manufacturing  of  iron  and  wood. 

(1)    The  principles  of  theoretical  and  practical  shipbuilding. 

(m)  Geometrical  and  freehand  drawing. 

(n)  Modelling. 

(o)   Swedish. 

(p)   German. 

(q)   Book-keeping. 

(r)    Metal  and  wood  working  in  the  shop. 

In  connection  with  this  college  there  is  an  institution  for  testing  materials.  It  receives  a  small  annual 
grant  from  the  State. 

Tecunical  Colleges. 

The  five  technical  colleges  in  the  lower  grade  impart  both  theoretical  and  practical  instruction  in 
the  elementary  branches  of  technical  knowledge  to  those  who  intend  to  devote  themselves  to  industrial 
pursuits. 

Qonstilution. — The  Board  at  each  of  the  technical  colleges  cousist.^  of  a  chairman,  and  one  member 
appointed  by  the  Government,  the  head  mn.ster,  and  two  members  appointed  by  the  Town  Council. 

Courses.— H\ie  course  of  instruction  covers  three  years;  the  school-yeiir  consists  of  SO  weeks. 
The  minimum  age  of  entrance  i.s  fixed  at  l-l.  The  admission  examination  embraces  Swedish,  mathematics, 
history,  and  geography.  Souths  who  have  passed  the  fifth  class  of  a  State  college,  with  certificates  of 
knowledge  in  these  subjects,  are  exempt  from  the  admission  examination  within  a  space  of  two  years 
after  leaving  the  college.     The  admission  fee  is  10  kroner  ;  the  term  fee,  10  kroner  at  most. 

Subjects  of  Instruclion.'-Tho  subjects  of  instruction  according  to  statute  must  comprise— 
T.  Mathematics — 

(a)  Arithmetic,  algebra,  plainmetiy,   stereometry,  the  theory  of    series  and  logarithms,  plane 

trigonometry,  and  the  first  principles  of  analytical  geometry  ; 

(b)  Descriptive  geometi-y,  together  with  geometrical  drawing  ; 

(c)  Practical  geometry,  surveying,  levelling,  with  drawing  and  field  exercises. 
II.  Mechanics — 

(a)  The  laws  of  the  equilibrium  and  movement  of  bodies  ■ 

(b)  The  theory  of  mechanics,   machine-drawing,  and   desi-n   of  simple    machines   and  parts  of 

machines.  '" 

(c)  Mechanical  technology. 

III.  Natural  philosophy^ 

Experimental   physics-with  reference  to   the  most    important  applications  of  that   science  in 
industries.  '  "^ 

^v'  Sri^'  ^°°'8^°^''  ''^^'^  "'■g^'^''''  ^^th  laboratory  work,  and  chemical  technoloav. 
V.    l\J  meralogy  and  geognosy.  ■~- 

^^'  ^""Sst^Dirextor;   ^"^'''''  or  French,    according  to  the  final  decision  of  the  different 

VII.  Book-keeping  and  the  science  of  commerce 
VIII.  Building. 
IX.  Freehand  drawing  and  modelling. 
X.  "Work  in  the  workshop. 
XL  Gymnastics  and  exercise  of  arms.  fJ^g 
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The  Technical  School  of  Eskihtuna. 

The  Technical  School  of  Eskilstuna  has  two  sides-the  Sunday  and  Evening  School  in  operation 
for  many  years  and  the  Professional  School  for  iiner  cutlery  and  metal  industries  of  recent  growth 

Lurricul^m.~\nt}xQ  older  division  the  instruction  embraces  mathematics  as  at  the  technical 
colleges,  with  the  exception  of  the  first  principles  of  analytical  geometry  ;  mechanics,  natural  philosophy, 
and  chemistiy,  as  at  the  technical  colleges,  chemical  technology  excepted;  Swedish,  with  composition  ■ 
trermanor  English;  copywriting  ;  freehand  drawing  and  modelling ;  book-keeping,  to  meet  the  require- 
ments of  industries  ;  building.  In  the  Professional  School  for  cutlery  and  metal  industries,  the  subiects 
ot  instruction  are— freehand  drawing  with  the  principles  of  style,  modelling,  wood-carving,  enOTaving 
metal-casting,  enchasing,  embossing,  etching,  galvanizing,  forging,  tiling,  and  turning.  The  attendance  in 
the  bunday  and  Evening  School  approaches  200,  and  in  the  Professional  School  is  about  40. 

TJie  Technical  School  of  Stockholm. 
The  School  Board  consists  of  a  chairman,   the  director  of  the  school,  and  one  member  (appointed 
by  the  trovernment),  and  four  other  members  appointed  by  the  Town  Council,  the  Council  of  Teachers 
at  the  Technical  High  School,  the  Academy  of  Arts,  and  the  direction  of  the  Swedish  Industrial  Art 
Society.     The  school-work  is  carried  on  in  five  head  departments  : — 
Departments — 

I.  The  Technical  Evening  and  Sunday  School. 
TI.  The  Technical  School  for  Females. 

III.  The  Higher  Industrial  Art  School. 

IV.  The  Professional  Building  School. 

V.  The  Professional  School  of  Mechanics. 

Besid.es,  instruction  is  imparted  in  the  principles  of  style,  art  needlework,  professional  and  decorative 
painting,  photography,  form  anatomy  with  drawing,  a  course  for  electrical  fitters,  and  gymnastics. 

Attendance.— The  students  attending  the  Technical  School  of  Stockholm  number  upwards  of  2,000. 

Staff. — The  staff  numbers  nearly  100.  At  present  a  plan  is  being  worked  out  with  the  purpose  of 
a  further  extension  and  comprehensive  changes  in  the  organisation  of  the  school,  chiefly  by  dividing  it 
into  several  educational  institutes  in  difterent  parts  of  the  city. 

Lower  Technical  Schools 

The  lower  technical  schools,  whose  activity  varies  according  to  the  special  branches  of  industry 
prevalent  in  the  districts  where  they  are  located,  number  over  forty.  They  are  supported  mainly  by  the 
communities  of  these  places,  but  stand  under  State  inspection,  and  also  receive  State  grants. 

Polytechnic  instruction  occupies  a  high  place  in  the  educational  policy  of  the  country,  but  it  is 
admitted  that  the  pure  practical  training  has  been,  in  some  degree,  neglected.  To  mend  matters,  the  Town 
Council  of  Stockholm,  a  few-  years  ago,  appointed  a  committee  to  investigate  the  case,  and  bring  forward 
a  proposal  for  the  improvement  of  the  practical  instruction  in  mechanical  arts.  Experts  have,  therefore, 
been  sent  abroad  for  the  purpose  of  studying  ths  question,  and  printed  forms,  with  questions,  have 
been  sent  round  to  the  chief  manufacturers  and  employers  of  artisans,  in  order  to  learn  their  opinion  in 
the  matter.  The  work  of  the  committee  is  not  vet  finished  (it  was  commenced  in  April,  1901,  and  the 
date  of  this  report  is  Pebruary,  1901),  but  there  is  good  hope  that  the  result  will  be  the  founding  of  a 
number  of  professional  schools,  where  the  instruction  should  be  given  in  technical  evening  classes, 
specialised  more  than  at  present  for  each  different  branch,  and  in  exclusively  practical,  elementary 
classes  for  mechanics,  as  well  as  industrial  schools  for  ivomen. 

Agricultural  Education. 

In  the  year  1900  a  special  Department  of  Agriculture,  divided  into  two  bureaux,  one  attending  to 
agricultural  matters,  the  other  to  forestry,  was  established  in  Sweden. 

The  institutions  affording  instruction  in  agriculture  stand  under  the  control  of  the  Eoyal  Board 
of  Agriculture,  and  are  of  three  types  : — 

A.  Agricultural  schools,    giving  practical  and  theoretical  instruction  in  the  subject,  partly  beyond 

the  elementary*  education  ; 

B.  Farmers'  schools,  affording  a  theoretical  education  in  the  trade  ; 

C.  Agricultural  high  schools,  providing  advanced  teaching  in  the  branch. 

The  Agricultural  Schools. — The  agricultural  schools  afford  training  and  promote  skill  in  the 
practical  carrying  out  of  the  various  kinds  of  farm  labour,  and,  in  some  degree,  give  instruction  in 
theoretical  principles.  The  pupils,  about  350  in  number,  have  to  enter  into  all  species  of  labour  on  a 
farm,  aiid  have  to  do  duty  besides  as  foremen.  Indeed,  the  training;  of  the  pupils  to  become  directorsof  labour 
may  be  regarded  as  the  most  important  task  of  these  schools.  There  are  at  present  twenty-six  agricultural 
schools  in  Sweden.  They  are  usually  to  be  found  on  some  private  estate,  and  for  the  most  part  placed 
under  the  special  direction  of  the  agricultural  society  of  the  district :  they  derive  an  annual  grant  from 
the  State  of  4,000  kroner  each.  The  course  of  instruction  extends  over  two  years,  for  advanced  pupils 
over  one  year.  Those  entering  must  have  reached  their  ISth  year,  be  accustomed  to  farm  work, 
and  have  passed  through  the  course  of  a  common  school.  Instruction,  board  and  lodging  are  provided 
free  of  cost. 

The  Farmers'  Schools. — The  Farmers'  Schools  give  a  theoretical  form  of  instruction.  They  are 
most  frequently  stationed  at  the  People's  High  Schools,  and  form  a  continuation  course  for  pupils  at 
these.  (The  People's  High  Schools  in  Sweden  are  institutions  which  only  exist  in  the  three  kingdoms  of 
Scandinavia,  and  also  in  Finland.  Their  purpose  is  to  furnish  adult  members,  especially  of  the  peasantry, 
with  an  education  at  once  civil,  patriotic,  and  practical.) 

The  time  devoted  to  study  at  these  schools  is,  as  a  rule,  from  five  to  six  months,  during  winter. 
For  entrance,  a  pupil  must  have  reached  his  l8th  or  20th  year  and  be  able  to  show  a  certain  degree  of 
preliminary  knowledge  on  the  subject,  equal  to  that  acquired  at  the  People's  High  §fbools,  and  to  have 
besides,  devptpd  at  least  one  year's  work  to  the  pursuit  of  agriculture,        '      '  '    "' 
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Agricidtural  Migli  ScJiools.~The  Agricultural  High  Schools  are  designed  to  afford  liighcr 
instruction  in  the  principles  underlying  the  exercise  of  farm-management.  The  course  of  instruction  is 
a  two  years'  one.  Candidates  for  entrance  must  bo  at  least  18  years  of  age,  have  had  at  least  one  year's 
practice  as  farmers,  and  possess  a  certain  degree  of  preliminary  knowledge,  corresponding  to  the  final 
examination  at  a  technical  college,  or  to  the  course  given  in  the  upper  sixth  class  on  the  scientific  line  at 
the  State  colleges. 

Subjects  of  Instruction. — 

A.  Fundamental  subjects -Practical  Mathematics,    Mechanics,  Physics,  Meteorology,   Chemistry, 

G-eology,   Botany  and   Zoology,  the  Anatoo  y  and  Physiology  of  Domestic  Animals,  Field- 
surveying,  with  Levelling  and  Drawing. 

B.  Chief  subjects— Agriculture,  Study  of  Domestic  Animals,  Dairy-farming ;  Machine,  Implement, 

and  Building  Construction  ;  the  Theory  of  Agricultural  Economy,  and  Book-keeping. 

C.  Subordinate   subjects— Care   of  domestic   animals   in    sickness.  Forestry,   Gardening,  Political 

Economy,  Financial  Law,  and  the  Laws  on  the  Communal  Self-government. 

Staf. — The  instruction  is  given  by  lecturers  and  assistant  masters  One  of  the  lecturers  is 
appointed  by  the  Government  to  be  Warden  for  a  space  of  five  years,  and  he  has  to  superintend  and 
preside  over  the  High  School.  The  farm  work  is  conducted  by  a  steward  under  the  superintendence  of 
the  Board  of  Directors.  It  is  his  duty  to  demonstrate  to  the  pupils  the  different  features  of  the  work 
being  pursued  on  the  estate.  The  High  School  itself  and  the  management  of  the  estate  are  under  the 
supervision  of  the  said  Board,  which  is  appointed  by  the  Government. 

The  pupils  at  these  colleges  have  no  share  in  the  farm  work.  They  are  at  their  own  charges  for 
board  at  the  High  School,  and  contribuie  to  the  cost  of  their  instruction  to  the  extent  of  100  kronor  a 
year.  For  pupils  who  desire  to  continue  their  studies  at  the  High  School  there  is  a  limited  number  of 
scholarships',  entitling  to  certain  advantages.  In  1902  there  were  two  of  these  High  Schools  in  Sweden, 
with  an  attendance  of  sisty-three  pupils. 

State  Daiet-Schools. 

The  Dairy-Institute  at  Jhiarp. — The  Dairy-Institute  at  Alnarp  embraces  two  divisions— the 
Higher  Dairy-School  and  the  Common  Dairy-School.  There  is  a  maximum  of  twelve  pupils  every  year, 
two  being  on  the  foundation,  one  in  each  division.  The  course  covers  one  year.  The  higher  school  has 
to  train  teachers  in  dairy  management.  The  conditions  for  entrance  are  the  completion  of  the  two  years' 
course  at  an  agricultural  high  school,  and  one  year's  practical  experience  in  dairy-work.  The  fees  are 
600  kronor.  The  common  dairy-school  trains  men  to  become  managers  of  large  dairies.  The  conditions 
for  entrance  are — Candidates  must  be  19  years  of  age  at  least ;  must  possess  good  certificates  from  the 
common  school ;  and  must  have  had  at  least  one  year's  practical  experience  of  dairy-work  in  all  its 
branches.     The  fees  are  400  kronor. 

The  Dairy-School  at  Atvidaherg.—Jhe  Dairy-School  at  Atvidaberg  exists  to  affi-rd  men  and  women, 
who  have  already  had  experience  in  dairying  and  acquired  some  theoretical  knowledge  of  their  business, 
an  opportunity  to  study  further  the  theory  of  dairy-economy,  the  manufacture  of  butter  and  cheese,  the 
management  of  dairy-machines  and  apparatus,  and  to  learn  how  to  keep  memoranda  upon  dairy  management. 
There  are  two  courses  every  year — one  from  1st  November  to  1st  May,  and  the  other  from  1st  May  to 
Ist  November.  At  each  course  there  is  a  maximum  of  four  pupils.  Pupils  can  attend  a  succession  of 
courses  if  they  so  wish.  Conditions  of  entrance  : — Candidates  must  have  had  practical  experience  in  the 
management  of  a  dairy,  and  possess  sufficient  general  knowledge  and  theoretical  understanding  of  dairy 
economy  to  ensure  their  being  able  to  make  profitable  use  of  the  instruction  given.  The  fees  for  the  full 
course  are  ISO  kronor.  Additional  pupils  in  cheese-making  are  admitted  for  short  periods  at  specially- 
fixed  rates. 

The  State  Daiet  Stations. 

The  State  Dairy  Stations  give  practical  and  theoretical  instruction  to  female  pupils,  their  courses 
extending  over  two  years.  The  pupils  at  these  institutions  receive  board,  lodging,  and  teaching  free  of 
charge,  and  50  kronor  a  year  besides.  The  institutions  are  located  at  important  dairies  in  different 
parts  of  the  country,  and  are  twenty-six  in  number  ;  eighteen  of  them  for  the  first  year's  course,  which 
is  wholly  practical,  and  eight  for  the  second  year,  in  which  both  practical  and  tlfeoretical  instruction  are 
imparted. 

The  Aohicultueal  Societies'  Datrt-Sciiuols. 
Several  of  the  Agricultural  Societies  support  teaching  institutions  for  female  pupils,  where  these 
receive  board,  lodging,  and  instruction  free  of  charge,  and  in  some  cases,  too,  a  small  salary.    The  courfes 
are  either  for  one  year  or  two.     They  are  mainly  of  a  practical  character,  though  theoretical  study 
occupies  the  later  portion,  embracing  from  two  to  fifteen  weeks,  according  to  circumstances. 


CHAPTER  XVII. 


185 


CHAPTER  XVII. 
Technical    Education    in    Russian    Schools. 

[G.  H.  KNIBBS.] 


1.  Introduction. — A  general  outline  of  the  machinery  of  pubHc  instruction  in  Russia,  including  all 
classes  of  schools,  was  given  in  Chapter  VII,  pp.  80-85,  of  the  "  Interim  Report  of  the  Commissioners  on 
certain  parts  of  Primary  Education,"  3rd  December,  1903.  That  chapter  was,  however,  of  an  extremely 
general  character,  and  did  not  enter  into  details.  Chapter  XXVI,  pp.  308-314,  6th  October,  1904,  of  the 
"Report  of  the  Commissioners,  mainly  on  Secondary  Education,"  gave  an  account  of  Secondary 
Instruction,  and  some  slight  indication  of  the  teaching  in  schools  of  industries,  and  manufactories,  and 
commercial  schools.  The  present  chapter  proposes  to  give  more  definite  information  on  the  scheme  of 
organisation  of  technical  education  of  Russia. 

2.  Organisation  of  Technical  Education  in  Russia.— The  attempt  to  introduce  method  into  technical 
instruction  in  Russia  dates  back  about  forty  years,  but  till  1888  each  establishment  was  developed  on  its 
own  lines,  and  there  was  no  general  relationship  between  one  establishment  and  another.  In  1883  a 
scientific  committee  under  the  Ministry  of  Public  Instruction  was  charged  with  the  elaboration  of  a 
general  plan  for  industrial  instruction.  The  principles  for  the  organisation  of  industrial  schools  submitted 
by  this  committee  were  sanctioned  by  the  Czar  on  the  7th  March,  1888.  A  temporary  commission, 
consisting  of  representatives  of  the  Ministry  of  Public  Instruction,  of  Finance,  and  of  the  Interior,  was 
charged  with  determining  the  localities  where  such  schools  should  be  founded  at  the  cost  of  the  State, 
and  with  determining  the  special  features  which  should  be  represented  in  the  various  schools. 

Setting  aside  the  highest  forms  of  technical  education,  the  general  organisation  of  industrial 
instruction  is  in  three  types  of  schools,  which  may  be  called  : — 

(1)  Secondary  Technical  Schools  ;  (2)  Lower  Technical  Schools ;  (3)  Trade  Schools. 

The  Secondary  Technical  Schools  aim  at  furnishing  that  type  of  theoretical  and  practical  education 
which  would  qualify  for  the  post  of  assistants  to  the  engineers  and  chiefs  of  industrial  establishments. 

The  Lower  Technical  Schools  aim  at  aifording  instruction  in  the  various  practical  processes  of  the 
industries,  furnishing  at  the  same  time  that  general  knowledge  necessary  for  the  direct  managers  of 
industrial  establishments.  The  Trade  Schools  aim  at  teaching  the  various  handicrafts,  and  whatever  is 
necessary  to  make  them  efficient,  to  those  who  intend  to  become  practical  workmen. 

Obviously  the  preliminary  qualification  must  be  different  in  the  several  cases.  Admission  to  the 
Secondary  Technical  School  is  open  to  those  who  present  the  certificate  of  having  passed  through  five 
classes  of  the  Realschool.  {See  pp.  309,  310  of  the  Commissioners'  "Secondary"  Report.)  If  that 
qualification  is  not  possessed,  there  must  be  one  recognised  as  equivalent  by  the  Minister  of  Public 
Instruction.  • 

Admission  to  the  Lower  Technical  School  can  take  place  on  the  presentation  of  the  certificate  of 
attendance  of  an  ordinary  urban  school,  or  of  a  district  or  rural  school  with  two  classes. 

Admission  to  the  Trade  Schools  involves  only  the  presentation  of  a  certificate  of  an  elementary 
school  of  one  class,  or  that  of  a  parish  school. 

The  industrial  or  technical  schools  may  be  independent,  or  may  be  annexed  to  other  schools  of 
various  grades,  and  so  also  may  a  preparatory  school  of  general  education  be  annexed  to  the  industrial 
school. 

Roughly  speaking,  there  are  five  types  of  secondary  schools,  viz.  : — 

Schools  for  (1)  mechanics,  (2)  chemistry,  (3)  construction,  (4)  agronomy,  and  (5)  metallurgy. 
The  lower  technical  schools  are  of  three  special  types,  dealing  with  (1)  construction,  (2)  mechanics, 
(3)  chemistry. 

In  connection  with  industrial  education  there  are  also  apjyrentice  schools,  and  what  may  be  called 
primary  technical  schools. 

The  whole  category  of  schools  may  be  set  forth  as  follows  : — 
[A],    Schools   for   Higher  Technical   Education  ;  [B],   Schools  for  Secondary  Technical  Education ; 
[C],  Schools  for  Primary  Technical  Education. 

The  last  may  be  divided  into  the  following  subsidiary  types,  viz.  : — 
(1)   Primary-technical   schools;  (2)  Ordinary   trade-schools;    (3)  Primary  arts  and  crafts  schools; 
(4)  Apprentice  schools  of  the  arts  and  crafts ;  (5)  Industrial  schools  with  various  programmes. 

During  the  last  decade  these  various  types  of  schools  have  been  rapidly  multiplied,  and  will  ultimately 
greatly  strengthen  the  industrial  power  of  Russia.  Public  spirited  men  have  given  large  sums  of  money 
for  the  creation  of  technical  schools.!  The 

'  For  educational  purposes,  the  following  generous  donations  have  been  made,  viz.  :— Th.  V.  Tchigeofif,  railway 
contractor  5  000  000  roubles  (£545,000)  for  five  industrial  schools,  and,  later,  £15,000  for  tools.  N.  P.  TrapeznikoflF,  gold- 
mine proprietor,  3,000,000  roubles  (£327,000)  for  industrial  instruction  in  Irkutsk.  A  Councillor  of  Commerce,  KomarofiF, 
established  a  primary  technical  school  at  Rybinsk,  a  town  of,  say,  30,000  inhabitants.  A  merchant,  Pastoukhoff,  put  up  a 
building  worth  £21  800,  and  gave  for  its  maintenance  a  further  sum  of  £19,600.  Prince  V.  N.  Tenicheflf  created  an 
apprentice  school  at  Briansk.  M.  Polejaieff,  merchant,  left  a  sum  of  £21,800  for  a  technical  school  at  Kaliazine.  Moscow 
nTunicipalitv  gave  850,000  roubles  (say,  £92,700)  for  an  industrial  school  in  that  city.  The  Lodz  municipality  gave 
£21,800;   Odessa,  £109,100;   Saratofif,  £10,900;  NicolaiefiF,  £10,900;  and  besides  these  there  are  a  number  of  lesser 

The  attitude  toward  educational  institutions  is  in  this  respect  very  similar  in  the  United  States  and  Russia. 
3— 2  A 
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The  ministerial  and  municipal  authorities  are  aiming  at  a  very  much  larger  amount  of  technical 
education  for  the  future  than  in  the  past,  and  distinct  encouragement  is  being  given  to  the  industrial 
training  of  women. 

3.  Secondary  Technical  Education. — On  page  310  of  the  Commissioners'  "  Secondary  Education  " 
Report,  the  curriculum  of  the  Lodz  School  of  Industries  and  Manufactures  is  given.  This  is  a  school  of 
about  500  pupils,  and  may  be  taken  as  typical  of  the  form  of  secondary  technical  education. 

The  School  of  Colorists  of  Ivanovo-Vozniessensk  is  also  a  secondary  school  of  industrial  chemistry, 
the  teaching  dealing  largely  with  the  dyeing  and  printing  of  cotton  fabrics. 

The  course  is  four  years,  and  includes  : — Organic  and  inorganic  chemistry  ;  machine  construction ; 
general  technology  ;  technology  of  cotton  dyeing  and  printing.  The  laboratory  practice  includes  : 
Preparation  of  dye-extracts,  of  lakes,  of  mordants ;  bleaching,  dyeing,  printing,  and  preparation  of  cotton 
thread  and  fabrics. 

After  their  courses  are  completed,  the  students  spend  six  months  in  practical  work  in  factories,  and 
then  become  officially  "  special  technologists  "  for  cotton  dyeing  and  printing. 

4.  Secondary  School  for  Mechanicians,  Koslmma. — One  of  the  schools  founded  by  the 
philanthropist,  Th.  W.  Tchigeoff,  is  the  Secondary  School  for  Mechanicians,  to  which  is  joined  also  an 
elementary  technical  school  of  chemical  industry,  the  whole  being  known  as  the  !School  of  Associated 
Industries  of  Kostroma.  The  Secondary  School  was  inaugurated  in  October,  1897,  and  the  course  lasts 
four  years.  Admission  follows  on  presentation  of  a  Certificate  of  the  5th  Class  of.  a  Realschool,  or  one 
testifying  to  an  equivalent  grade  of  instruction.  The  aim  of  the  school  is  to  qualify  technicians  to 
become  the  direct  assistants  of  engineers  or  directors  in  industrial  enterprises  in  which  mechanics 
plays  a  special  r61e.  The  statutes  of  the  school  insist  on  theoretical  and  practical  teaching  in 
electro-technics.     The  programme  is  as  hereunder  :  — 

Programme  of  the  Secondary  School  of  Mechanicians,  Kostromu. 


Subjects. 


Years,  and  Hours  per  Week. 


II 


III 


IV 


Totals. 


Religious  Instruction 

Mathematics 

Physics 

Applied  Electricity 

chemistry   ... 

Mechanics   ... 

Construction  of  Machines . 

Mechanical  Industries 

Chemical  Industries 

Constructions 

Geodesy 

Commercial  Geography  and  Political  Economy 

Accountancy  and  Commercial  Correspondence 

Legislation  ... 

Graphical  Work — 

Geometrical  Drawing 

Technical  Drawing     ... 

Drawing  applied  to  Construction 

Imitative  Drawing 
Practical  Work — 

Work.shops  for  jNIeehanics — ... 

Electro-technical  Workshop  ... 

Chemical  Laboratory  "V\'ork  ... 

Totals      


4 
13 


40 


12 


11 


16 


18 


41       :       41 


4 
6 
6 
7 
5 
7 
9 
11 
2 

3 

2 
2 
2 
1 

10 

18 
2 

6 

40 

18 

•1 
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The   practical   work   consists   of   cai'pentry  and  joinery,    forge-work,   foundry-work,   locksmithing, 
workshop  practice,  work  m  applied  electricity,  etc.     The  arrangement  of  the  work  is  as  follows  — 

Class   I.— First  semester  :  carpentry,    etc.,  pattern-making,  foundry-work.     Second  semester  :  forge- 
work. 
Class  II. — Workshop  practice,  locksmithing. 

Class  ]II--Y«e  of  different  machine-tools,  lathes,  drilling-machines,   planing-machine,  etc.     Erection 
of  such  tools.  "  ' 

Class  ly.-Setting  up  tools  in  a  workshop,  work  with  boilers  and  steam-engines  and  an  electro- 
technical  work.shop.  ° 

In  the  2nd  year  two  hours  a  week  are  also  spent  in  the  chemical  laboratory 
The  workshops  are  very  finely  fitted  up  for  ordinary  wood  and  metal  workf  and  for  electro-technical 

rin,-.l  S  t^'^'^'^'T'^      ""T^       *!if  ^""'T'  ^°**°P«  i*^  carried  out  by  electric  current,  supplied  by 
fn  W         &.  m-chme,  producing  a  three-phase  current.     The  power  in  the  difi-erent  woi'kshops  is  as 

The  fees  are  about  30  roubles  per  annum,  roughly,  say,  £3.  5 
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5.  'Primary  Technical  Schools — There  is  a  school  at  Ivanovo- Vozniessensk  of  the  type  ("CI  (1)  see 
section  2  herein.  The  industry  of  this  town  of  about  55,000  inhabitants  is  mainly  Indian  fabrics.  The 
aim  of  the  instruction  is  technical  and  general,  as  the  following  programme  will  shew  : 


Technical  School  of  Ivanovo- 

Vozniessensk,  Russia. 

Yea 

■s,  and  Hours  per  Week. 

Subjeots. 

I 

II 

Ill 

IV 

V 

Totals. 

Religion  ... 

o 

0 

1 

1 

1 

7 

Russian  ... 

4 

3 

3 

10 

History  ... 

2 

2 

4 

Geography 

2 

•> 

4 

Arithmetic 

6 

4 

1 

) 

Elementary  Algebra 

2 

•) 

23 

Elementary  Geometry   ... 

3 

3 

2 

1 

Elementary  Physics 

3 

4 

2 

9 

Elementary  Mechanics  ... 

4 

3 

7 

Elements  and  Organs  of  Machines 

3 

3 

6 

Technology  of  Wood  and  Metals 

■} 

2 

2 

1       n 

Technology  of  Textile  Materials 

2 

2 

2 

/      12 

.Drawing ... 

3 

4 

4 

11 

Industrial  Drawing 

3 

3 

4 

6 

6 

22 

Workshop  Practice 

20 

20 

20 

22 

29 

111 

Totals      

42 

45 

45 

46 

48 

226 

To  be  admitted,  children  must  be  12  or  13  years  of  age,  and  possess  the  certificate  of  primary 
education  of  a  lower  school,  and  have  passed  an  examination  in  arithmetic,  four  rules,  Russian  weights  and 
measures,  in  Russian  fluent  reading,  dictation.     The  fee  is  a  little  over  £1  per  annum. 

The  following  is  the  scheme  of  practical  work  in  the  workshop  : — 

Class  I. — General  ideas  of  carpentry,  joinery  and  wood-turning. 

Class  II. — Mechanical  workshop  practice  and  work  in  metals. 

Class  III. — The  same,  and  about  thirty  days  are  devoted  to  moulding  and  foundry-work.  Pupils  are 
then  occupied  for  forty  or  forty-five  days  in  pattern-making,  it  being  held  that  their  experience 
in  moulding  will  make  them  recognise  the  limitations  of  patterns  for  casting. 

In  Classes  IV  and  V,  the  pupils  return  to  workshop  practice,  learn  to  use  larger  machine-tools, 
and  to  set  up  the  machinery  necessary  for  different  crafts.  They  learn  also  to  make  tools, 
devoting  about  forty  hours  also  to  learning  weaving,  and  sixty  hours  to  forge-work.  The 
weaving  work  enlightens  them  upon  the  knowledge  of  textile  fabrics.  Prior  to  making  machines 
and  tools,  the  pupils  make  plans  of  the  details. 

After  having  completed  their  workshop  practice,  the  pupils  of  the  higher  classes  go  for  two  weeks 
to  some  factory  in  order  to  perfect  themselves,  going  to  see  the  machine-tools  or  the  drawing-office,  according 
to  which  is  of  the  greater  interest  to  them.  Most  of  the  manufacturers  give  them  a  small  salary.  They 
also  make  excursions  to  various  factories,  under  the  care  of  the  professors  or  director.  The  articles  made 
in  the  school  are  sold ;  the  work  done,  therefore,  is  really  practical  work. 

It  is  worth  noting  the  pupils  belong  generally  to  the  poorest  portion  of  the  population,  and  many 
of  the  families  cannot  afford  to  maintain  their  children  during  the  five  years'  studies,  but  the  merchants 
in  the  town  have  established  a  fund  of  about  £1,100,  the  interest  of  which  is  given  to  the  poorest  pupils, 
so  as  to  enable  them  to  maintain  themselves. 


6.  Trade-School  of  Makarieff,  Russia. — The  Trade-School  of  Mskarieff  is  of  the  type  [C]  (2),  see  section 
2.  It  has  a  preparatory  class,  and  the  three  classes  indicated  in  the  programme  hereunder.  The  object 
of  its  instructional  courses  is  to  initiate  the  pupils  into  the  general  work  of  carpentry  and  joinery,  lock- 
smithing,  forge-work,  pattern-making,  and  the  erection  of  machinery.  In  addition  to  the  purely  practical 
part  of  the  instruction  in  the  workshops,  certain  branches  of  the  teaching  have  for  their  object  the 
continuation  of  that  theoretical  knowledge  indispensable  to  intelligent  workmen.  Candidates  for  the  first 
year  must  shew  that  they  have  followed  the  course  of  instruction  in  a  primary  or  parish  school,  or  in  a 
rural  school  of  one  class,  or  of  that  of  a  municipal  school.  The  preparatory  class  has  a  programme 
including  religious  instruction,  Russian,  arithmetic,  geometry,  history,  geography,  caligraphy,  imitative 
and  geometrical  drawing,  joinery,  locksmithing.  The  practical  work  in  the  course  consists  of  lucksmithing, 
forge-work,  carpentry,  pattern-making,  moulding,  and  foundry-work. 

The  age  of  the  pupils  is  usually  between  12  and  21  years.  The  fees  are  only  3  roubles  per  annum 
(roughly  6s.),  and  poor  pupils  are  relieved  of  all  payment.  Those  who  wish  to  live  at  the  school  pay 
97  roubles  per  annum  (roughly  about  £10  10s.)     For  this  they  receive  board  and  sleeping  accommodation. 

Work  commences  at  8-30  and  lasts  till  noon  for  the  theoretical  part.  Four  hours  in  the  afternoon 
are  devoted  to  practical  work  in  the  workshops ;  three  hours  in  the  evening  are  devoted  to  study  of  lessons 
for  the  next  day  or  general  reading,  a  school  library  furnishing  the  necessary  books.  About  £110  per 
year  are  devoted  to  small  bursaries. 

The  feature  of  general  schooling  in  the  morning  and  workshop  practice  in  the  afternoon  is  a   very 

common  one  in  Russia. 

The 


Missing  Page 


Missing  Page 


190 


mmJm 


WORK    SEEN    IN    A    SCHOOL    OF    INDUSTRY    IN    ST.    PETERSBURG. 


191 


\ 


WORK    SEEN    IN    A    SCHOOL    OF    INDUSTRY    IN    ST.    PETERSBURG. 


192 


WORK    SEEN    IN    A    SCHOOL    OF    INDUSTRY    IN    ST.    PETERSBURG. 

CHAPTER  XXVIII. 


193 


CHAPTER  XVIII. 

Trade  Schools  of  America. 

[J.  VV,  TURNER.] 


Introduction. — The  Trade  School  in  America  is  of  comparatively  recent  growth,  and,  while 
subsidised  to  some  extent  by  the  State  Grovernments  and  Municipal  Councils,  is  generally  the  outcome  of 
private  benefactions. 

In  the  Eastern  States  special  schools  have  been  established  in  connection  with  the  textile  industry, 
and  instruction  is  given  in  the  theory  and  practice  of  cotton  manufacture,  the  construction  and  operation 
of  the  machinery,  and  the  artistic  principles  involved  in  the  production  of  desirable  and  ornamenlal 
fabrics.     The  practical  portion  of  the  instruction  is  gained  in  local  factories. 

Other  special  schools  in  these  States  are  intended  for  the  benefit  of  artisans  needing  instruction 
in  painting,  drawing,  modelling,  and  designing.  In  maritime  cities,  naval  architecture  is  added  to  the 
curriculum. 

New  York  has  a  trade  school,  liberally  endowed  by  private  philanthrophy,  with  an  attendance  of 
600  pupils  and  a  staff  of  thirty  instructors.  The  day-classes  include  plumbing,  house  and  fresco  painting, 
sign  painting,  sheet-metal  cornice  work,  bricklaying,  plastering,  carpentering,  steam  and  hot-water  fitting, 
and  electrical  work.  A  nominal  fee  is  charged  for  the  tuition,  and  ou  the  satisfactory  completion  of  the 
course  a  diploma  is  issued. 

San  Francisco  has  two  splendid  trade  schools,  endowed  by  private  enterprise. 

The  essential  difference  between  the  German  continuation  schools  and  these  later  developments  in 
America  may  be  indicated  thus :  The  Grerman  lad  learns  the  practical  part  of  his  trade  from  the  employer 
to  whom  he  is  apprenticed,  and  supplements  this  instruction  at  a  continuation  school,  which  he  must 
attend,  in  some  parts  of  the  country,  till  lie  is  IS  years  of  a?e  (vide  Chapter  on  Trade  Schools  in 
Germany)  ;  the  American  lad  attending  a  trade  school  acquires  the  whole  of  his  trade,  both  theoretical 
and  practical,  from  competent  instructors  inside  the  school. 

The  organisation  and  syllabus  of  the  two  trade  schools  of  San  Francisco  as  set  out  in  Circulars 
7  and  3,  June,  1902,  are  given  in  full. 

The  Califob^tian  School  of  Mechanical  Aets. 

History. 

This  institution  is  tho  gift  of  James  Lick,  a  citizen  of  California.  Clrcul.ir  No.  7,  issued  by  the 
Board  of  Trustees,  states  that,  "  having  been  brought  up  in  narrow  circumstances,  earning  his  living  in 
early  manhood  as  a  mechanic,  he  sympathised  with  the  struggles  of  the  young  for  a  place  in  life,  and 
resolved  to  found  a  school  where  those  who  were  dependent  upon  themselves  could  receive  such  an 
'education  as  would  give  them  a  foothold  in  the  world." 

In  1875  he  executed  a  deed  of  trust  by  which  he  conveyed  to  certain  trustees  a  large  amount 
of  property  for  various  purposes  of  public  benefit,  of  which  this  school  was  one.  Its  endowment  is 
provided  for  in  the  deed  of  trust  in  the  following  terms  :  — 

Fourteenth And  in  further  trust,  to  found  and  endow,  at  a  cost  of  five  hundred  and  forty  thousand  dollars 

($540,000),  an  institution  to  be  called  "  The  California  School  of  Mechaaical  Arts,"  the  object  and  purpose  of  which  shall 
be  to  educate  males  and  females  in  the  practical  arts  of  life,  such  as  working  in  wood,  iron,  and  stone,  or  any  of  the 
metals  and  in  whatever  industry  intelligent  mechanical  skill  now  is  or  can  hereafter  be  applied  ;  such  institution  to  be 
open  to  all  youths  born  in  California. 

It  was  not  till  twenty  years  later  that,  owing  to  prolonged  litigation,  the  buildings  were  completed, 
and  the  school  formally  established. 

In  the  year  1900,  the  Wilmerding  School  of  Industrial  Arts,  a  totally  distinct  endowment,  was 
opened  in  the  city  of  San  Francisco,  on  a  block  of  land  in  close  proximity  to  the  Lick  School.  The 
management  of  the  two  institutions  took  this  step  with  a  view  to  having  the  two  schools  supplement  each 
other,  and  co-operate  as  far  as  possible.  Later  on  the  plan  of  co-operation  was  still  further  extended 
by  placing  both  institutions  under  one  head-master,  but  still  preserving  the  two  distinct  trusts  in  the 
management.     The  particular  distinction  between  the  two  schools  is  as  follows  ;— 

Polic]/. 
The  policy  of  the  Lick  School  is  to  expand  in  the  direction  of  the  machinery  trades— Vaiiern- 
making  model-making,  forge-work,  moulding,  machine-shop  practice,  electrical  construction,  machinery 

and  ship-drawing.  ■  .        o  r^ 

The  curriculum  of  the  Wilmerding  School  includes  a  long  list  of  huilding  ("rai/es— Carpentry, 
bricklaying,  plumbing,  architectural  irgnwor^j,  clay-modelling,  artificial  stonework,  wood-carving,  cabinet- 
making,  architectural  drawing. 

3 2  B  Condition 
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Condition  of  Admission. 

The  scbool  is  free  of  charge  for  tuition,  and  is  open  to  any  boy  or  girl  of  the  State  of  California, 
wlio  has  completed  the  eighth  grade  of  the  grammar  schools.  Places  for  boys  are  apportioned  among  the 
fifty-seven  counties  of  the  State,  according  to  population.  The  city  of  San  Prancisco  had  twenty-foup 
new  places  in  the  1902  session,  Los  Angeles,  eleven.  Qualified  applicants  are  admitted  upon  the  recom- 
mendation of  the  principal  of  a  grammar  school  or  the  school  superintendent.  Por  all  places  not  filled 
by  recommendation  a  competitive  examination  is  held.  This  examination  is  vvritten,  and  the  applicant's 
qualifications  are  judged  in  English  composition,  arithmetic,  United  States  history,  descriptive  geography. 
Qualified  female  applicants  are  also  admitted  upon  recommendation,  but  the  numbers  are  considerably 
less  than  the  boys.  Those  entering  from  High  Schools  are  required  to  give  proof  of  their  standing  in 
English,  history,  algebra,  geometry,  physios,  chemistry,  drawing,  shopwork. 

Expenses. 

There  is  no  charge  for  tuition,  but  students  are  required  to  furnish  their  own  books,  drawing 
instruments,  overalls,  aprons,  and  edge  tools,  and  to  pay  the  actual  cost  of  working  materials.  The  total 
expense  averages  about  twenty  dollars  a  year  for  boys,  and  about  fifteen  dollars  a  year  for  girls.  In  the 
department  of  forging  each  student  must  provide  himself  with  three  pairs  of  tongs  and  a  hammer,  at  a 
cost  of  two  dollars  for  the  entire  set.  Each  boy  entering  the  machine  shop  must  provide  himself  with 
two  pairs  of  calipers  and  a  steel  try-square.  The  following  is  a  statement  of  the  cost  of  books,  as 
required  at  the  beginning  of  the  school  year  1902-1903  :— 

Books — 

AVell's  Essentials  of  Algebra $1  00 

Scott  and  Denny's  Elementary  English  Composition    85 

Physical  Laboratory  Manual 50 

General  Note  Book  25 

Tools  and  Instruments — 

Setof  Woodworking  Tools    |2  75 

Note  Book  for  Woodwork .35 

Apron  and  Blouse     60 

Set  of  Drawing  Instruments Boys,  $5  00  to  7  50 

Pair  of  Triangles  35 

Materials — ■ 

Lumber,  Iron,  Chemicals,  Drawing  Materials,  Sewing  Jlaterials,  etc.,  supplied  as  needed 

for  halt  year $5  00 

A  set  of  chisels  and  plane-blades  for  wood-working  will  cost  two  dollars  and  seventy-five  cents.  They  are  required 
of  all  boys  at  the  beginning  of  the  first  year,  and  are  as  follows  :  Buck's  or  Barton's  bevelled-edge  socket  firmer  chisels 
J-inch,  J-inch,  and  1  J-inch  ;  plane-irons  for  Biiiley's  iron  planes,  No.  5,  No.  6,  and  No.  9| ;  Russell  Jennings's  auger  bit, 
g-inch  ;  Webster's  shoe-knife,  No.  2  ;  2-foot  rule. 

All  other  tools  and  a])|)liances  are  furnished  by  the  school,  and  loss  or  breakage,  resulting  from  carelessness  is 
charged  to  the  pupil  responsible  for  such  damage. 

The  work  of  keeping  in  order  the  buildings,  grounds,  apparatus,  tools,  and  machinery  affords  opportunities  tor 
students  to  earo  a  small  amount  by  working  before  and  after  school  hours,  and  during  vacations.  To  those  who  cannot 
afford  to  purchase  all  the  books,  instruments,  and  tools  required,  the  school  will  undertake  to  lend  a  reasonable  portion  of 
the  things  needed,  upon  written  request  of  parent  or  guardian. 

Suildings. 
There  two  main  buildings— the  academic  building  and  the  shops.  The  former  contains  four 
lecture-rooms,  physical  and  chemical  laboratories,  drawing-rooms,  and  the  domestic  departments.  The 
academic  building  is  of  three  stories.  In  the  basement  all  the  walls  and  partitions  are  made  of  artificial 
atone,  cast  in  situ,  and  the  floors  are  entirely  of  concrete.  The  chemical  laboratory  and  the  room  for 
cookery  are  made  fireproof.  Every  room  of  the  building  is  provided  with  means  of  lighting  by  both 
gas  and  electricity.  The  plumbing  is  all  exposed,  and  thoroughly  sanitary.  The  ventilation  is  accom- 
plished through  the  agency  of  the  hollow  brick-walls,  supplemented  by  a  number  of  large  air-shafts 
leadmg  to  the  attic,  and  by  registers  placed  beneath  the  windows  to  supply  fresh  air.  Heat  is  provided  by 
direct  radiation  from  steam-pipes  placed  around  the  window  sides  of  each  room,  fed  from  the  engine 
exhaust  and  from  the  boiler  in  the  shops. 

-,,rr.2  The  shop  building  is  made  up  of  a  two-story  portion,  107  s  40  feet,  a  one-story  portion,  50  i 
155  ieet,  and  a  cupola-shed— a  structure  built  entirely  of  iron.  The  new  blacksmith  shop  and  foundry 
and  the  shop  for  electrical  construction,  shown  on  the  first-floor  plan  of  the  shop  building,  are  part  of  a 
scheme  ot  enlargement  contemplated  for  both  buildings.  o'         r         ,   . 

Calendar. 

divided^s^foTlows  •-^''  ^^^''''  ^*  ^^"^  ^""^  °^  '^''^^'  ^'"^  ''°'''''^'  °^  ^^°  *^™'  °*  *^^°*y  ^^^'^^  ^'''^■ 
Eirst  Term. 

Opening  week   ... 
Half  term 
Eall  recess 
Half  term 
Christmas  vacation 

Daily  Programme. 
Hours  of  attendance  during  first  two  years  of  course  9  a  m  to  S'^S  n  m  ' 

''^'^°°^  >'  ...         ■.■.■.     9  a.m  to  4-20  Jim! 

work  of^tomlTindTnd  ?or 'tS,  Sr^;?- ^'  ^'-''^'^ }^'^  ^^^en  periods  of  about  50  minutes  each, for 
Tduced  to"  Smum  but  'at  le  one^TTl  1°^?^'-  J'"  -ount  of  prescribed  home-work  is 
influences,  is  expected.  ^  ^  ^^"  ^"""^ '  ^"^"^   «tudy  daily,  free  from   disturbing 
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Second  Term. 

No.  Weeks. 

No.  "V^ 

..        1 

Half  term 

...     10 

..     10 

Spring  recess 

...       1 

1 

Half  term      

...     10 

...     10 

Closing  week 

...     1 

Summer  vacation 

...       6 
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Plan  of  Instruction. 

In  formulating  tlie  general  plan  o£  instruction  for  the  "  James  Lick  "  School,  the  Trustees  gave  a 
broad  interpretation  to  the  objects  and  purpose  of  the  founder's  bequest.  In  the  light  of  this  interpre- 
tation they  determined  that  the  school  should  not  be  merely  a  number  of  workshops,  not  a  place  to 
perpetuate  the  routine  and  drudgery  of  shop-life,  but  an  institution  to  promote  "  intelligent  mechanical 

In  order  to  carry  out  the  provisions  of  the  endowment,  as  thus  interproted,  a  careful  survey  was 
made  of  the  entire  field  of  industrial  education,  with  a  view  to  selecting  such  features  as  could  best  be 
adopted  to  the  special  needs  of  the  State  and  incorporated  in  a  scheme  of  instruction  that  would  accomplish 
the  following  specific  ends  : — 

First. — To  give  each  student  a  thorough  knowledge  of  the  technique  of  some  one  industrial  pursuit 
from  which  he  may  earn  a  living. 

Second. — At  the  same  time,  to  see  that  his  acquaintance  with  tools  and  materials,  and  with  science 
and  art,  is  broad  enough  to  allow  the  fullest  development  in  his  especial  field  and  to  permit  of  his 
ready  adjustment  to  the  new  and  varying  conditions  that  are  constantly  taking  place  in  all  the 
mechanical  and  industrial  arts. 

Third.— -To  develop  in  him  a  degree  of  intelligence  that  will  fit  him  for  the  duties  of  active  citizen- 
ship. 

The  school  has  two  correlated  lines  of  instruction — (a)  The  Preliminary  Manual  Training  Course; 
(5)  the  Technical  Courses. 

The  student  begins  with  a  Preliminary  Manual  Training  Course  of  about  two  years,  and  when  he 
has  nearly  completed  it,  he  is  allowed  to  select  one  of  thirteen  mechanical  and  industrial  arts,  known  as 
Technical  Courses,  so  that  he  may  devote  to  his  chosen  field  of  work  his  entire  time  for  two  years,  thus 
making  the  course  about  four  years  in  all. 

There  is  a  marked  difference  between  the  plan  of  instruction  in  the  James  Lick  School  and  that 
of  the  Manual  Training  Schools  already  described.  In  the  latter  the  courses  are  usually  of  three  years 
duration,  in  the  James  Lick  the  courses  are  of  four  years.  In  the  Manual  Training  Schools  the  courses 
are  chiefly  valued  for  their  educational  worth,  and  the  question  as  to  the  particular  pursuit  a  student  is 
going  to  follow  receives  no  consideration  until  after  graduation,  that  is  on  the  completion  of  the  courses. 
In  the  James  Lick  School  the  first  care  is  to  cultivate  in  the  pupil  power  and  judgment,  good  tastes,  and 
correct  habits  of  thought  and  action.  Little  by  little  this  educational  process  gives  way  to  the  considera- 
tion that  social  conditions  require  that  every  member  of  the  community,  if  he  is  to  be  successful,  must  know 
thoroughly  some  one  thing,  and  the  ultimate  object  of  the  courses  is  to  afford  each  student  an  opportunity 
to  acquaint  himself  with  all  that  pertains  to  one  of  several  of  the  most  important  industrial  pursuits.  In 
other  words,  the  Trustees  claim  that  the  plan  of  instruction  begins  with  the  educational  or  iBsthetic  side 
and  ends  with  the  practical  or  labour  side. 

The  Preliminary  Course  does  not  end  abruptly  at  the  close  of  the  second  year,  but  merges  into 
the  apprentice  courses  for  about  six  months.  At  thebeginning  of  the  third  year  any  student  who  has 
completed  the  first  two  years  of  the  Preliminary  Course  with  satisfactory  standing  may  elect  one  of  the 
Trades  or  Technical  Courses,  pursuing  therein  a  formal  apprenticeship  of  two  years,  leading  to  a  diploma 
of  graduation  ;  or,  those  who  do  not  desire  to  pursue  any  of  the  apprentice  pourses  offered  will  have  the 
privilege  of  attending  during  the  third  year  with  the  view  to  receiving  a  certificate  for  the  completion  of 
the  Preliminary  Course. 

Preliminary  Course. 

The  Preliminary  Course  serves  as  a  foundation  for  the  different  Trades  and  Technical  Courses. 
This  part  of  the  curriculum  is  essentially  the  same  as  the  course  given  in  the  so-called  manual  training 
schools.  It  is  different  for  boys  and  girls  as  regards  toolwork  and  domestic  branches,  but  otherwise  it 
is  the  same  for  all  the  students,  and  is  required  of  all.  It  divides  its  time  equally  between  academic  and 
industrial  branches. 

The  Academic  Branches  include  English,  mathematics,  science,  and  history.  One  period  of  fifty 
minutes  per  day,  for  two  years,  is  devoted  to  each  of  these  subjects,  with  the  exception  of  History,  which 
is  given  on  alternate  days. 

The  instruction  in  English  includes  word  study,  grammar,  and  rhetoric,  practice  in  written  and 
oral  expression,  and  a  study  of  literature  through  English  classics. 

The  mathematical  instruction  includes  elementary  algebra,  plane,  solid,  and  spherical  geometry, 
and  plane  trigonometry. 

The  science  work  consists  of  physics  (except  sound  and  light)  during  the  first  year  ;  chemistry 
during  the  second  year  ;  and  physics  (sound  and  light)  during  the  first  quarter  of  the  third  year. 

The  preliminary   instruction  includes,  also,  a  general  course  of  ancient,  medieval,  and  modern 

history. 

The  Industrial  Branches  are  made  up  of  the  three  elements  :  Toolwork  ;  Freehand  and  Mechanical 
Drawing  ;  and  Household  Art  and  Science. 

The  Toolwork  is  for  boys  only.  During  the  first  year  it  consists  of  a  graded  course  of  manual 
training  woodwork,  including  instruction  in  the  growth  of  woods  amd  manufacture  of  lumber,  sharpening 
saws  and  edge  tools,  elementary  joinery,  lathework,  notes  and  drawings  of  all  work  performed,  foundry 
practice,  and  pattern  making.  Eorgework  and  moulding  are  given  during  the  second  year,  machine-shop 
practice,  including  both  benchwork  and  lathework,  during  the  third  year. 

The  work  in  Household  Art  and  Science  begins  in  the  first  year  with  a  course  of  plain  sewing  and 
the  preliminary  parts  of  cutting  and  fitting.  Drafting  and  dressmaking  proper  are  completed  during  the 
first  term  of  the  second  year.  The  rest  of  the  second  year  is  used  for  millinery.  The  third  year's  work 
of  this  department  comprises  cooking ;  a  comprehensive  course  in  the  direct  application  of  science  and 
art  in  the  household  (including  interior  decorations  and  furnishing,  heating,  lighting,  ventilating,  and 
other  sanitary  conditions,  and  hygiene)  ;  and  a  course  of  chemistry  (including  chemistry  of  foods, 
sanitary  chemistry,  chemistry  of  cleaning,  chemistry  of  dyestuffs,  and  use  of  microscope). 

Synopsis 


No. 

Periods. 

Weeks. 

per  week. 

40 

5 

40 

5 

40 

5 

40 

2i 

40 

10 

40 

5 
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Synopsis  of  Preliminary  Course, 
FiEST  Year. 

Boys  and  Girls. 

English 

Mathematics  (Algebra)  

Science  (Physios)     

History  (Ancient)  

Boys. 

General  Woodwork,  Moulding  and  Pattern-making  

Freehand  and  Mechanical  Drawing   40 

Girls. 

Sewing  4^  n 

Freehand  and  Mechanical   Drawing  *"  "> 

Second  Yeae. 

Boys  and  Girls. 

English     'f  5 

Mathematics  (Geometry)  ^ 

Science  (Chemistry)  *0  5 

History  (Medieval  and  Modern) ^^  "i 

Boys. 

Forgework  and  Moulding *''  1" 

Freehand  and  Mechanical  Drawing    40  7 

Modelling  and  Wood-carving*  


Girls. 

Dressmaking  and  Millinery  ^f  74 

Freehand  and  Mechanical  Drawing    40  5 

Modelling  and  Wood-carving* 


THIED   YEAR. 


Boys. 

Mathematics  (Logarithms  and  Trigonometry)     10  5 

Science  (Sound  and  Light)  '0  ■'' 

XJ.  S.  History  and  Government  - 20  5 

Machine-shop 20  to  40  10 

Girls. 

Science  (Sound  and  Light)   10  5 

German  (Elective)  40  5 

Cookery 40  10 

Household  Art  and  Science  ;  Chemistry  of  Cooking ; 40  5 

Modelling  and  Wood-carving*    

*  Modelling  and  Wood-carving  are  optional.    Students  go  to  Wilmerding  School  building  for  these  subjects. 

Trades  and  Technical  Courses. 

The  sebool  has  facilities  for  teaching  the  following  trades  and  technical  courses,  from  which  each 
student  is  allowed  to  make  a  selection  at  the  beginning  of  his  third  year : — 

1.  Pattern-making.  7.  Industrial  Art. 

2.  Porgework.  8.  Cookery. 

3.  Moulding.  9.  Dressmaking. 

4.  Machine-shop  Practice.  10.  Millinery. 

5.  Machine  and  Ship  Drawing.  11.  Preparatory  for  Technical  College  Course, 
G.  Industrial  Chemistry. 

Through  these  courses  the  school  aims  to  give  each  student  a  thorough  knowledge  of  the  technique 
of  some  one  industrial  pursuit,  from  which  he  may  earn  his  living.  It  offers,  however,  something  more 
than  the  mere  equivalent  of  a  workshop  apprenticeship. 

1.^  Before  commencing  work  exclusively  at  his  trade,  each  student  must  first  complete  a  preliminary 
course  of  woodwork  aad  ironwork,  including  the  elements  of  joinery,  pattern-making,  forging,  moulding, 
and  iron  fitting 

2.  The  Preliminary  Course  includes,  also,  systematic  instruction  in  English,  history,  mathematics, 
science,  and  drawing  ;  and  even  during  the  last  two  years  science  and  mathematics  are  studied  to  some 
extent,  to  supplement  the  purely  apprenticeship  training. 

3.  There  is  the  additional  advantage  that  the  shop  instruction  throughout  is  based  upon  work  that 
is  selected,  as  far  as  possible,  for  the  benefit  of  the  student,  and  not  for  the  profit  of  his  employer.  Yet, 
a  reasonable  proportion  of  each  student's  time  is  devoted  to  the  manufacture  of  marketable  goods,  in 
order  that  he  may  be  made  to  realise  tho  conditions  that  he  will  have  to  face  in  after  life.  Before  leaving 
the  school  he  must  be  able  to  execute  Ids  work  in  such  a  manner  and  at  such  a  rate  that  the  product  of 
his  labour,  if  placed  upon  the  market,  will  stand  the  test  of  competition. 

About  75  per  cent,  of  the  time  of  each  apprentice  course  is  devoted  to  Technical  Instruction,  and 
the  remaining  time  to  supplementary  instruction. 

In  Mathematics  and  Science  all  apprentices  take  one  or  more  of  the  following  as  explained  under 
each  apprentice  course  : —  ^ 

1.  Theoretical  mechanics. 

2.  Strength  of  materials,  including  laboratory  practice  and  tests 

3.  Determination  of  stresses  in  framed  structures  by  graphical  'and  analytical  methods. 

4.  Heat  calculations  and  phenomena  of  combustion,  including  a  general  study  of  transformations 

oi  energy;  hydrostatics;  iaws  of  gases;  computations  for  electrical  transmission,  etc. 

5.  Simple  boiler  and  engine  tests  ;    dynamo  tests. 
0.  Metallurgy  of  iron. 

7.  Book-keeping  and  business  forms,  The 
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The  school  is  not  in  any  sense  an  engineering  institution  ;  on  the  coalrary,  its  aim  is  to  keep  the 
grade  of  academic  instruction  down  to  the  plane  of  the  best  high  schools.  In  shop  lines  attention  is  devoted 
to  the  practical  construction  of  machinery.  The  instruction  given  in  certain  branches  of  applied  mathe- 
matics and  science  while  very  helpful  to  young  men  about  to  enter  upon  industrial  careers,  is  not 
sufficient  to  constitute  an  engineering  course. 

All  apprentices  are  given  a  brief  course  in  Political  Economy,  Commercial  Geography,  and  the 
History  and  Grovernment  of  the  United  States. 

All  apprentices  are  required  to  meet  one  hour  per  week,  either  in  a  body  or  in  sections,  for  the 
purpose  of  discussing  papers  and  reports  to  be  submitted  by  individual  members,  somewhat  after  the 
seminary  plan.  The  subjects  of  these  reports  are  selected  or  assigned  by  the  pupils  themselves,  as  far  as 
possible,  and  relate  to  manufacturing  processes  and  devices,  to  topics  from  the  history  of  art  and  industry, 
and  to  scientific  subjects.  Each  report  must  be  exhaustive,  and  is  placed  before  the  class  as  clearly  as 
possible  by  means  of  printed  abstracts  and  the  stercopticon,  the  presentation  to  bo  followed  by  a  thorough 
discussion. 

The  Free  Public  Library  affords  excellent  opportunities  for  outside  reading  and  study,  and  is 
well  patronised  by  members  of  the  school.  In  addition  to  a  large  and  well-selected  list  of  books  on 
practical  and  technical  subjects,  it  has  also  most  of  the  leading  scientific  and  technical  periodicals. 

I. — Apprentice  Course  of  Pattern-making — 

Technical  Instruction. 

Continuous  practice  upon  patterns  for  actual  use  in  the  foundry,  including  gear  wheels,  steam 
pumps,  engines,  hoists,  propeller  blades,  dynamo  frames,  etc. ;    corework  and  swcepwork  ;  model-making. 

Supplementary  Ins^truction. 
Study  of  advanced  foundry  work. 

Methods  of  manufacturing,  preserving,  and  seasoning  lumber. 
Shop  arrangement  and  management. 
Woodworking  machinery  and  mill  methods. 
Methods  of  storing  and  checking  patterns. 
Mechanical  drawing. 
Science  and  mathematics. 

II. — Apprenti  e  Course  of  Forgcwork — 

Technical  Instruction. 

Continuous  practice  in  forging  difficult  machine  parts,  such  as  engine  shafts,  connecting  rods,  and 
other  parts;  accessories  for  hoists  ;  cranes;  forge  tools ;  lathe  tools;  carriage  and  waggon  parts,  etc. 
Also,  structural  and  ornamental  ironwork,  and  sundry  selected  jobs  covering  the  entire  field  of  forging. 

Supplementary  Instruction. 

Estimates,  contracts,  and  specifications. 

Properties,  sources,  and  prices  of  materials  used. 

Metallurgy  of  iron;  production  of  steel;  manufacture  of  rolled  stesl  shapes,  and  their  uses. 

Science  and  mathematics. 

Saturday  excursions  to  iron  working  establishments. 

III. — Apprentice  Course  of  Moulding — 

Technical  Instruction. 

Standard  foundry  practice  in  all  its  details.     The  articles  of  machinery  manufactured  at  the  school 

are  both  numerous  and  varied,  requiring  many  castings  in  iron,  brass  and  other  metals,  and  affording 

ample  exercises  in  moulding.     Practice  is  also  had  in  casting  bronze  figures,  in  piece  moulding,  moulding 

in  gelatine,  wax,  and  sulphur,  and  by  the  lost  wax  process  for  undercut  work.     Corework,  swcepwork, 

care  of  cupola,  etc. 

Supplementary  Instruction. 

Estimates,  contracts,  and  specifications. 

[Metallurgy  of  iron. 

Science  and  mathcmatic.^. 

Saturday  excursions  to  ironworking  establishments. 

IV. — Apprentice  Course  in  Machine  Shop — 

Technical  Instruction. 
Machine-shop  practice  in  all  its  details,  requiring  work  at  the  vice,  and  including  the  use  of  the 
lathe,  planer,  shaper,  milling  machine,  drill  press,  etc.     Construction  of  engines,  hoists,  lathes,  pumps 
etc.     Electrical  construction— dynamos,   motors,  hoists,  heating  and   lighting  appliances,  etc.     t  are  ot 

power  plant. 

Supplementary  Instruction. 

Estimates,  contracts,  and  specifications.  _ 

Prices,  sources,  and  properties  of  materials  used. 

Metallurgy  of  iron  and  production  of  steel. 

Science  and  mathematics. 

Saturday  excursions  to  ironworking  establishments. 

v.— Apprentice  Course  in  Mechanical  Drawing- 
Technical  Instruction. 
Machine  Drawing.— Drawing  familiar  machine  parts  to  scale.     Design  of  gear  teeth,  with  applica- 
tion to  rack  and  pinion,  spur,  bevel,  helical,  and  worm  gears.     Sketching  to  measurement  a  inachme, 
involvine  gearing,  and  making  the  complete  working  drawings  for  shop  use.     Drawing  and  detailing 
pumps  compressors,  hoists,  water-wheels,  oil-burners,  gas  and  oil  engines,  electric  motors,  and  dynamos  ; 
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boiler  settings  and  auxiliary  connections  for  complete  steam  plant.  Use  of  rolled  steel  shapes  and 
calculations  of  columns,  beams,  and  shafts.  A  study  of  valve  diagrams.  Engine  and  boiler  designs — 
land  and  marine.  The  design  of  engine  valves,  link  motions,  governors,  and  fly-wheels.  A  consideration 
of  various  types  of  engines  and  boilers. 

Ship  Drawing. — In  this  course  the  "lines"  of  a  ship's  body,  the  midship  section,  inboard  and 
outboard  profiles,  are  drawn  to  a  suitable  scale,  and  a  wooden  model  is  made  in  order  to_  give  the  student 
a  clear  conception  of  the  actual  form  represented  by  his  lines.  The  stability,  carrying  capacity,  and 
displacement  in  tons  are  calculated  from  the  drawings.  Practice  is  given  in  the  use  of  the  Eules  of  the 
Classification  Societies,  such  as  Lloyds,  Bureau  Veritas,  and  American  Bureau  of  Shipping.  Practical 
]5oints  of  ship  construction  are  dealt  with  and  the  apprentice  is  given  as  much  familiarity  as  possible  with 
shipyard  methods. 

Tracing  and  blueprinting  throughout  the  course. 


Supplementary  Instruction. 

Estimates,  contracts,  and  specifications. 
Metallurgy  of  iron  and  the  production  of  steel. 


— ^ j^^  __ — 

Science  and  mathematics 
Saturday  excursions. 

VI. — Apprentice  Course  of  Industrial  Chemistry — 

This  course  is  intended  to  meet  the  demand  for  workmen  skilled  in  the  use  of  chemical  tools  and 
appliances  ;  it  is  not  in  any  sense  the  equivalent  of  college  courses  of  chemistry  for  the  education  of 
scientific  investigators.  It  aims  to  give  the  student  a  thorough  knowledge  of  chemistry  as  applied  to 
industries  based  upon  chemical  principles.  The  course  includes  qualitative  and  quantative  analysis,  as 
applied  to  the  analysis  of  sugars,  wines,  soaps,  acids,  paints,  fertilisers,  and  other  commercial  products 
and  by-products. 

Supplementary  Instruction, 

Science  and  mathematics. 
Saturday  excursions. 

VII. — Technical  Course  of  Industrial  Art — 

This  course  is  necessarilv  restricted  by  the  laciv  of  facilities  at  the  school  for  executing  designs  for 
oilcloths,  fabrics,  stained  glass,  wall-paper,  mural  decorations,  etc.,  but  this  defect  is  corrected  as  far  as 
possible,  by  frequent  visits  to  factories  and  by  inquiries  among  manufacturers.  Since  the  school  itself 
has  facilities  for  executing  designs  in  wood,  clay,  terra-cotta,  and  iron,  the  fundamental  principles  are 
especially  applied  to  work  done  in  those  materials.  In  addition  to  the  elementary  principles  of  perspec- 
tive, light  and  shade,  colour,  etc.,  studied  during  the  preliminary  course,  the  following  topics  will  suggest 
the  field  of  work  in  this  course  : — 

History  of  Art. 

Drawings  of  the  Five  Orders. 

i\natomy. 

Plant  analysis. 

Copying  of  ornaments  from  casts,  photographs,  and  natural  objects. 

Laws  of  composition  and  their  application. 

Designs  for  furniture,  ornamental  iron,  pottery,  &c. 

Excursions  to  museums,  art  exhibitions,  etc. 

Chemistry  of  materials  used — their  properties,  preparation,  etc. 

VIII. — Technical  Course  of  Cookery — 

A  continuation  of  the  third  year's  course  of  cooking  from  a  more  scientific  standpoint. 

More  advanced  processes,  as  canning,  preserving,  pickling,  desserts,  ice-creams,  &c. 

Cooking  for  invalids. 

Physiological  considerations  and  nutritive  values. 

Preparation  of  menus. 

Table  decorations. 

IX. — Technical  Course  of  Dressmaking — 

Designing  and  manufacture  of  tea-gowns,  princess  dresses,  tailor-finished  suits,  iackets,  children's 
garments,  etc.  >  j  > 

History  of  costume. 

Study  of  drapery. 

Sketching. 

Hygienic  principles. 

Methods  of  manufacturing  threads,  cloths,  and  other  materials  used 
Lxcursions  to  manuiactories. 

X. — Technical  Course  of  Millinery — 

braids  ■Z^2tl^l\^::':;::^l^'''''''^^  ^^--^^  -^  -l^et  hats,  etc.;  manufacture  of  frar.es  and 

History -of  costume. 

Sketching. 

Methods  of  manufacturing  materials  used. 

it 
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^I-— Preparatory  for  Technical  College  Course— 

_  Graduates  from  this  course  are  fitted  to  enter  the  Universities  in  the  courses  of  civil,  mechanical, 
electrical,  and  mining  engineering,  with  preparation  in  the  following  subjects,  as  enumerated  in  the  list' 
A  '^l'^^'^^"''^"*^  10''  admission  to  the  University  of  California  (j).  5  of  the'Univcrsity  Eegister  for  1901-2)  :' 
A.  Oral  and  Written  Expression  ;  1.  English;  3.  Algebra;  4.  i'lane  Geometry;  5.  Civil  Government  and 
American  History;  11.  Physics;  12,  a,  Solid  Geometry  and  Plane  Trigonometry;  12,  b,  Chemistry ; 
14.  Enghsh ;  16.  Freehand  Drawing.  ."        '    .  :  ^ 

For_1901-2  the  school  is  accredited  in  all  these  subjects. 
•11  1,  ^."'^•i®'^*  ■*■''  Mechanical  Drawing,  is  a  new  requirement,  for  which  a  definite  allowance  of  one  unit 
^f  ri  vf^  '■'^  1902-3.     The  various  lines  of  shopwork  have  not  received  definite  allowance  by  the  University 
of  Calif  ornia,  but  they  are  rated  by  the  Leland  Stanford  Jr.  University  as  follows  :— Woodwork,  i  unit;- 
Eorgework,  \  unit ;  Eoundry  work,  \  unit ;  Machine-shop  work,  1  unit. 

Beginning  July,  1902,  all  students  in  this  course  will  be  required  to  take  German  five  times  a 
week  for  two  years,  to  meet  the  modern  language  requirement  of  the  University  of  California,  announced 
for  1905. 

TliP  Staff. 

The  Stafii"  consists  of  the  Principal,  who  takes  the  Theoretical  Mechanics;  a  Vice-principal. 
Mathematics  ;  a  lecturer  in  English  (a  lady  teacher)  ;  a  lecturer  in  History  and  Government  (a  lady 
teacher)  ;  a  lecturer  in  Physics  (a  lady  teacher)  ;  a  lecturer  in  Chemistry  ;  a  lecturer  in  German  ;  two 
teachers  of  Freehand  Drawing  (both  lady  teachers);  a  teacher  in  "Mechanical  and  Architectural 
Drawing ;  a  teacher  in  Mechanical  and  Ship  Drawing ;  a  teacher  in  Modelling  and  Architectural 
Ornament;  a  teacher  of  Sewing,  Millinery,  and  Cookery;  a  teacher  of  Pattern-making;  an  assistant 
teacher  in  General  AVoodwork ;  a  teacher  of  Forgework  and  Moulding;  a  teacher  of  Machine-shop 
Practice  ;  a  recorder  ;  an  engineer. 

Attendance. 

The  attendance  at  the  James  Lick  School  approaches  400,  in  the  proportion  about  of  3  boys  to 
1  girl. 

The  Wilmeeding  School  of  Industrial  Arts,  San  Francisco. 

_  Introduction. — The  Wilmerding  School  of  Industrial  Arts  for  boys  was  founded  by  J.  C.  Wilmer-' 
ding,  in  the  beginning  of  the  year  1901,  and  the  Regents  of  the  University  of  California  are  the  governing 
body.     In  his  will  he  provided  for  the  endowment  of  this  institution  in  the  following  terms  : — 

'  "I  give,  devise,   and  bequeath  to  the  Regents  of  the  University  of  California,  tlio  sum  of  four  hundred  thousand 

(400,000)  dollars,  upon  the  following  trusts  and  conditions,  to  \vit : — 

"To  establish  and  maintain  a  school  to  be  called  'The  "Wilmerding  School  of  Industrial  Arts,'  to  teach  boys  trades, 
fitting  them  to  make  a  living  with  their  hands,  with  little  study  and  plenty  of  work. 

"  Said  Regents  are  empowered  to  purchase  lands,  and  erect  thereon  suitable  workshops  and  places  of  instruction, 
and  to  equip  the  same  with  such  machinery,  tools,  and  implements  as  in  their  judgment  may  be  necessary  and  proper  ;  but 
I  suggest  to  them  that  the  expenditure  for  the  purchase  of  said  lands,  and  the  construction  and  ecjuipnient  of  said- 
workshops  and  places  of  instruction,  be  kept  within  such  bounds  as  that  portion  of  said  four  hundred  thousand  (400,000) 
dollars  thereafter  remaining  shall  be  able  to  produce  an  income  sufficient  to  forever  maintain  and  support  said  school." 

The  Eegents  of  the  University  decided  to  place  the  buildings  in  the  neighbourhood  of  the  Lick 
School,  in  order  that  the  efficiency  and  usefulness  of  both  endowments  might  be  enhanced  by  a  plan  of- 
co-operation.  The  Lick  School  having  made  provision  for  a  series  of  machinery  trades,  it  seemed 
advisable  for  the  Wilmerding  School  to  devote  its  efforts  more  particularly  to  the  building  trades. 

Purpose  of  the  School. 

In  Circular  No.  3  issued  by  the  Trustees  it  is  stated: — "  That  the  school  is  open  to  any  earnest, 
industrious  boy  who  wants  to  learn  one  of  the  building  trades,  as  an  integral  part  of  his  education  and 
preparation  for  life.  It  aims,  however,  to  give  something  more  than  the  mere  equivalent  of  a  workshop 
apprenticeship.  Its  graduates  must  have  a  fair  command  of  the  English  language.  They  must  know 
enough  of  Mathematics,  Drawing,  and  Science,  to  ensure  intelligent,  progressive  workmanship,  as 
contrasted  with  the  routine,  rule-of -thumb  methods  so  widely  in  vogue.  In  general  intelligence  they  must 
be  prepared  to  enter  upon  the  duties  of  active,  law-abiding  citizenship.  But,  with  all  these  things,  the' 
student  must  acquire  a  thorough  mastery  of  his  trade  ;  he  must  become  a  skilful,  rapid,  and  thorough 
workman.  The  instructors  in  charge  of  the  mechanical  departments  have  all  been  successful  foremen  in 
their  respective  trades,  and  are  fully  competent  to  make  and  keep  the  work  of  the  school  thoroughly 
practical.  At  the  same  time,  the  shop  exercises  are  selected  and  graded,  not  for  the  profit  of  an  employer, 
but  with  a  view  to  enabling  the  apprentice  to  progress  as  rapidly  as  possible.  As  a  rule,  employers  deem 
it  to  their  advantage  to  pursue  a  policy  of  restriction  by  keeping  a  boy  on  one  kind  of  work  as  long  as 
possible ;  it  is  our  policy,  and  to  our  advantage,  to  make  the  training  of  our  apprentices  as  broad  as  may 
be  feasible  without  sacrificing  thoroughness  of  workmanship.  It  is  not  expected  that  all  will  become 
foremen  or  independent  proprietors  in  after  life  ;  but  it  is  not  to  be  questioned  that  each  will  have  a 
better  prospect  because  of  the  advantages  afforded  by  his  school-training.  Many  will  reap  a  degree  of 
independence  that  they  could  not  have  attained  under  ordinary  conditions." 

^Essential  difference  in  plan  of  Instruction  of  the  two  Schools. 

The  great  point  of  difference  between  these  two  excellent  practical  schools  of  San  Francisco— rthe 
James  Lick  and  the  Wilmerding — may  be  briefly  stated  as  follows  : — -The  plan  of  the  James  Lick  School, 
which  is  controlled  by  a  Board  of  private  citizens,  begins  with  a  preliminary  manual  training  course  of 
two  years,  which  serves  as  a  foundation  for  the  different  technical  courses  of  two  years  to  follow.  The 
time  is  divided  equally  between  the  academic  and  industrial  branches,  and  the  training,  during  the 
first  two  years,  is  more'  educational  than  utilitarian.  The  final  aim,  however,  viz.,  the  learning  of  a  trade, 
is  kept  well  in  view,  and  so  the  curriculum  provides  in  the  first  year  for  a  graded  course  of  manual 
training  in  woodwork,  and  in  the  second  year  for  instruction  in  the  ele^i^ntary  branches  gf  ironwork. 

In 
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In  the  Wilmerding  School,  which  is  controlled  by  a  Committee  of  the  Eegents  of  the  Unversity. 
of  California,  the  boy,  immediately  he  enters,  begins  a  training  in  one  of  the  trades  taught  in  the  school 
The  Committee  duly  points  out  that  the  aims  of  the  school  are  to  give  something  more  than  the  mere 
equivalent  of  a  workshop  apprenticeship,— to  ensure  progressive  workmanship  by  means  of  an  intelligent 
training  in  the  English  language.  Mathematics,  Drawing,  and  Science,  to  prepare  its  pupils  to  enter  upon 
the  duties  of  free  citizenship,  and  in  addition  to  send  out  into  the  world  students  who  have  acquired  a 
thorough  mastery  of  their  trade. 

Qualijlcaiions  for  Admission. 
Any  boy  who  has  completed  the  Eighth  Grade  in  the  Grammar  School,  about  the  age  of  14,  is 
eligible  for  admission.  Boys  who  have  finished  only  the  Seventh  Grade  will  also  be  admitted,  provided 
they  are  over  16  years  of  age.  There  are  good  reasons  for  granting  this  concession  in  the  case  of  the  boy 
who  has  not  completed  the  full  course.  Very  frequently  the  new  method  opens  up  a  new  life.  Each 
applicant  for  admission  must  present  a  favorable  recommendation  from  his  former  teacher,  principal,  or 
school  superintendent.  • 

Expenses. 

There  is  no  charge  for  tuition,  but  students  are  expected  to  furnish  their  own  books  and  overalls  ; 
and,  in  the  case  of  apprentices  in  architectural  drawing,  drawing  instruments.  All  the  materials  are 
furnished  by  the  school,  and  hence  all  manufactured  articles  become  the  property  of  the  school. 

Trades  taught. 
Upon  entering  the  school  each  boy  begins  an  apprenticeship  in  one  of  the  following  trades:— 

Carpentry.  Bricklaying. 

Plumbing.  Blacksmithing. 

Cabinet-makin?.  AVood-carving. 
Clay  Modelling. 

The  first  year  is  probationary  ;  at  the  end  of  th.it  time  any  student  who  has  failed  to  give  promise 
of  a  successful  career  in  the  trade  he  has  chosen  will  be  required  to  change  to  another  Department ;  but 
the  school  may  decline  to  permit  such  transfer  before  the  end  of  the  probationary  period. 

Architectural  Drawing. 

At  the  beginning  of  his  second  year  any  student  who  has  shown  talent  and  ability  in  drawing  will 
be  permitted  to  change  to  the  course  of  architecture,  provided  he  has  also  ranked  high  in  the  English 
branches  and  in  mathematics.  That  is,  no  student  is  admitted  to  an  apprenticeship  in  the  architectural 
department  before  the  end  of  his  first  3'ear  in  the  school.  He  must  first  enrol  in  some  mechanical  trade. 
This  involves  no  loss  of  time  to  the  student,  for  the  reason  that  apprentices  in  architecture  arc  required 
to  do  more  or  less  work  in  all  the  various  lines  of  building  construction  taught  in  the  school. 

Qraduation. 

The  successful  completion  of  a  full  apprenticeship  of  four  years  entitles  the  student  to  graduate 
as  a  journeyman. 

Details  of  Instruction. 

The  hours  of  attendance  are  from  9  a.m.  to  12  noon,  and  from  1  p.m.  to  4  p.m.  The  daily  pro- 
gramme includes  eight  periods  of  forty-five  minutes  each.  Five  periods  of  each  day  are  spent  under 
instruction  in  the  trade  selected  by  the  student,  and  three  periods  are  devoted  to  instruction  in  English 
branches,  mathematics,  science,  and  drawing. 

English  Branches. — Beading,  spellinu;,  composition,  penmanship,  history,  government,  and  literature 
are  given  in  a  comprehensive  course  covering  a  period  of  three  years  and  divided  into  six  grades  of  a 
half-year  each,  one  period  a  day.  The  lowest  instruction  in  these  branches,  or  "  Grade  One,"  represents 
an  equivalent  of  similar  instruction  given  iu  the  eighth  grade  of  the  grammar  school,  and  is  for  those  boys 
over  16  years  of  age  who  have  completed  only  the  seventh  grade.  Grammar  school  graduates  begin  at 
"  Grade  Two,"  which  is  equivalent  to  work  given  in  the  junior  class  of  ordinary  high  schools. 

Mathematics  and  Science.— In  this  department  arithmetic  is  given  as  "  Grade  One"  for  boys  who 
have  finished  only  the  seventh  grade  of  the  grammar  school.  The  remaining  subjects— elementary 
algebra  ;  plane  geometry  ;  simple  experiments  in  mechanics,  heat,  electricity,  and  other  parts  of  elementary 
physics  ;  simple  experiments  in  chemistry  ;  plane  trigonometry  ;  mensuration  problems  iu  solid  geometry  ; 
and  theoretical  mechanics— are  arranged  m  five  grades  of  sis  months  each,  one  period  a  day  The  subjects 
of  graphostatics  and  strength  of  materials  are  given  to  apprentices  in  architecture  during  the  third  and 
fourth  years.  ° 

Drawing.—Apprentices  in  all  departments  are  required  to  take  freehand  and  mechanical  drawing, 
one  period  a  day  for  at  least  two  years.  The  course  of  mechanical  drawing  includes  geometric  problems, 
orthographic  and  isometric  projections,  development  of  surfaces,  intersections,  lettering,  shading,  simple 
plans,  elevations,  and  perspectives.  The  freehand  drawing  is  both  representative  and  decorative,  including 
the  drawing  of  simple  objects  m  outline,  light  and  shade,  and  historic  ornament 

Supplementary  Instruction.-During  the  fourth  year,  and  the  latter  part  of  the  third-i.e.,  after 
completing  the  several  grades  of  English  branches,  mathematics,  science,  lind  drawing-the  student's 
entire  time  is  under  the  direction  of  the  instructor  with  whom  he  is  serving  his  apprenticeship.     The  full 

r^Hr/™tnf7rV"  r  •^•^Pft^'^'^^*:  °^i°  o^Jer  to  meet  the%pec ill  needs  or  wishes  of  a 

student,  a  part  of  the  day  may  be  used  for  supplementary  instruction  in  some  other  line.  At  this  stage, 
tor  example,  apprentices  m  wood-carving  will  do  more  or  less  work  in  the  modelling  department; 
apprentices  in  architecture  will  need  supplementary  work  in  carpentry,  bricklaying,  plumbing,^and  othe^ 
lines;  and  ikew.se  for  other  departments,  supplementary  instruction  will  be  arranged  according  to  the 
judgment  of  the  teachers  and  the  needs  of  the  student,  .iio-iibi-^  atLuiuiUo 

Calendar. 
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GaJendar. 
First  Term.  Second  Term. 

No.  Weeks.                                                                  No.  Weeks. 

Half-term      11  Hiilf-term       10 

Pall  recess     1  Spring  recess 1 

Half-term       10  Half-term       11 

Christmas  vacation 2  Summer  vacation       6 

Regulations.—  Students  must  be  prompt  and  regular  in  attendance.  After  a  period  of  absence 
students  rnust  present  written  excuses  signed  by  parents  and  stating  the  cause  of  absence.  Appointments 
with  dentists  and  other  private  affairs  must  not  be  permitted  to  interfere  with  their  school-work  or 
attendance.  As  no  provision  is  made  for  study  hours  in  school,  it  is  necessary  for  every  student  to  study 
at  home  at  least  one  and  one-h^iJf  hour  each  night  five  times  a  week. 

Progress  of  the  Institution. 

The  success  of  the  Wilmerding  School  of  Industrial  Arts  was  very  early  assured.  The  first  portion 
of  the  buildings  was  ready  for  occupation  in  January,  1900 ;  in  1901  additional  rooms  were  started,  and 
in  1903  another  portion  of  the  original  plans  was  carried  out.  A  pleasing  feature  of  the  material 
development  of  this  school  is  that  the  work  of  construction — the  plans,  the  excavations,  the  brickwork, 
the  wood*vork,  the  finishing  trades — is  almost  wholly  done  by  the  students  of  the  two  schools.  A  practical 
proof  of  the  character  of  the  teaching  and  an  object  lesson  in  combined  eff'ort  came  under  notice  on  the 
occasion  of  the  Commissioner's  visit.  Most  of  the  building  trades,  for  which  the  schools  are  well  known, 
were  represented  at  work  on  or  in  connection  with  the  new  buildings.  In  the  internal  organisation  care 
has  been  taken  by  means  of  solid  brick  walls  and  suitable  deafening  to  provide  for  quiet  in  the  class-room 
set  apart  for  oral  instruction.  The  class-rooms  are  so  situated  that  an  abundance  of  light  is  provided  from 
one  side  only.  The  drawing-room  is  well  lighted  from  the  left  side  only.  A  part  of  the  carpenter's  shop 
extends  through  a  height  of  two  stoiies  in  order  that  models  of  houses  or  pieces  of  framework  built  for 
purposes  of  instruction  may  extend  to  a  height  of  twenty-five  or  thirty  feet,  if  necessary. 

The  Staff. 

In  addition  to  the  Director,  who  is  also  Principal  of  the  James  Lick  School,  the  staff  consists  of  a 
Vice-Principal,  in  charge  of  the  Plumbing  Department,  a  lady  teacher  in  charge  of  the  English  branches, 
teachers  for  Mathematics  and  Science,  Carpentry,  Bricklaying,  Porge-work,  Cabinet-making,  Architectural 
Drawing,  "Wood-carving,  Clay  Modelling  and  Stone-work,  and  a  Registrar. 

Attendance. 
The  attendance  is  about  150 — all  boys. 

How  THE  Tbades  Schools  aee  tibwed  by  the  Laboub  Unions  op  Amebica. 

Mr.  Seath,  in  his  very  valuable  report  to  his  State  G-overnment  on  the  question  of  the  introduction 
of  manual  training  into  the  high  school  courses  of  study,  mentions  that  while  the  labour  unions  of  the 
United  States  look  askance  upon  the  trades  schools  they  are  invariably  favourable  to  manual  training. 
The  N.S.W.  Commissioner  while  in  San  Francisco  was  particularly  careful  in  ascertaining  the  feeling  that 
existed  in  that  city  among  labour  organisations  with  regard  to  the  plan  of  instruction  adopted  by  the  two 
independent  trusts  controlling  the  two  trades  schools.  In  the  first  place  the  popularity  of  the  schools  is 
unquestionable.  An  attendance  of  nearly  700  amply  attests  the  hold  they  have  upon  t^ie  people.  In  the 
next  place  the  schools  have  reached  the  class  of  students  with  whom  the  benefactors  were  in  the  truest 
svmpathy.  The  students  of  both  schools,  on  the  completion  of  their  full  course,  are  rated  as  tradesmen, 
and  the  courteous  principal  of  the  schools  (George  A.  Merrill,  Esq.,  B.S.)  states  that  not  only  is  there  no 
friction  between  the  labour  unions  and  the  governors,  but  the  former  give  their  support  and  patronage  to 
the  schools. 
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CALIFORNIA    SCHOOL    OF    MECHANICAL    ARTS- FRONT    VIEW    OF    BUILDINGS. 


Fig.   4 -FIRST    FLOOR.    SHOPS.    CALIFORNIA    SCHOOL    OF    MECHANICAL    ARTS. 


Fig.    1.- first    floor,    ACADEMIC    BUILDING,    CALIFORNIA 
SCHOOL    OF    MECHANICAL    ARTS. 
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Fig.   2.-SEC0ND    FLOOR,    ACADEMIC    BUILDING,    CALIFORNIA 
SCHOOL    OF    MECHANICAL    ARTS. 


Fig.   3.-THIRD    FLOOR,    ACADEMIC    BUILDING,    CALIFORNIA 
MECHANICAL    SCHOOL    OF    ARTS. 


Fig.  5.-SEC0ND    FLOOR,    SHOPS,    CALIFORNIA    MECHANICAL 
SCHOOL    OF    ARTS. 
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WILMERDING    SCHOOL    BUILDING,    SAN    FRANCISCO,    U.S.A. 


CARPENTER    SHOP,    WILMERDING    SCHOOL    OF    INDUSTRIAL    ARTS. 
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BASEMENT     WILMERDING    SCHOOL      NEW    BUILDINGS. 


SIDE    ELEVATION      NEW    BUILDINGS,    WILMERDING    SCHOOL. 


FACADE,    NEW    BUILDINGS,    WILMERDING    SCHOOL. 
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BLOCK    PLAN,    WILMERDING    SCHOOL    OF    INDUSTRIAL    ARTS. 


UPPER    FLOOR,    NEW    BUILDINGS,    WILMERDING    SCHOOL. 


MIDDLE    FLOOR,    NEW    BUILDINGS,    WILMERDING    SCHOOL. 
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FORGE    SHOP,    WILMERDINQ    SCHOOL    OF    INDUSTRIAL    ARTS. 


CABINET    SHOP,    WILMERDING    SCHOOL    OF    INDUSTRIAL    ARTS. 
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WOOD-CARVING,    WILMERDING    SCHOOL    OF    INDUSTRIAL    ARTS 


MODELING    AND    ART    ROOM,    WILMERDING    SCHOOL    OF    INDUSTRIAL    ARTS. 
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SCIENCE    AND    MATJHEMATICS     WILMERDING    SCHOOL    OF    INDUSTRIAL    ARTS. 


ARCHITECTURAL    DRAWING,    WILMERDING    SCHOOL    OF    INDUSTRIAL    ARTS. 
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PLUMBING,    WILMERDING    SCHOOL    OF    INDUSTRIAL,  ARTS. 


BRICKLAYING,    WILMERDING    SCHOOL    OF    INDUSTRIAL    ARTS, 
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WOOD-CARVING    ROOM,    POLYTECHNIC    HIGH    SCHOOL,    SAN    FRANCISCO. 


MECHANICAL    DRAWING    ROOM      POLYTECHNIC    HIGH    SCHOOL.    SAN    FRANCISCO. 
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PHYSICS    LABORATORY     POLYTECHNIC    HIGH    SCHOOL     SAN    FRANCISCO. 


MACHINE    SHOP,    POLYTECHNIC    HIGH    SCHOOL 


,    SAN    FRANCISCO. 
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CLAY    MODELLING    CLAS£'ROOM     POLYTECHNIC    HIGH    SCHOOL.    SAN    FRANCISCO, 


FORGE    ROOM,    POLYTECHNIC    HIGH    SCHOOL,    SAN    FRANCISCO. 
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CHAPTEE.  XIX. 
Lower  Technical  and  Industrial  Education  in  America. 

[G.  H.  KNIBBS.] 

1  Introduclion  —The  scale  on  which  lower  technical  and  industrial  education  is  provided  in 
America  is  remarkable.  It  outwardly  expresses  a  deep-seated  conviction  in  the  people  of  the  United 
States  that  practical  education  is  essential  to  national  succ(.-ss. 

The  foundation  of  manual  skill,  and  the  capacity  tr.  fully  profit  by  a  course  of  industrial  and 
technical  education,  is  laid  in  the  kindergartens.  In  to«-ns  of  4,000  inhabitants  and  over,  there  are  no 
less  than  5,100  kindergartens,  with  6,300  teachers,  and  9  1,000  pupilsi  ;  this  is  m  a  total  population  of 
about  seventy-six  millions  for  the  A\-hole  territory". 

Manual  trainini;-  in  the  primary  school  continues  what  \\as  begun  in  the  kindergarten,  so  that 
when  the  pupil  turns  his  attention  to  systematic  industrial,  trade,  or  technical  instruction  it  frequently 
happens  that  he  has  been  well  prepared  and  makes  very  rapid  progress. 

That  there  ai'e  a  very  large  number  of  schools  for  the  mechanics'  arts  in  America  is  obvious  when 
it  is  remembered  that  the  income  of  colleges  iov  agriculture  and  the  me(/hanics'  arts  is  about  £2,000,000 
per  annum  ;  probably  more  than  that  this  year. 

It  would  be  an  impossible  task  to  give  a  complete  account  of  the  schools  of  the  United  States  for 
technical  and  artisan  education.  One  of  the  most  remarkable  and  perfect  developments  of  industrial 
education  is  that  at  Tuskegee,  in  Alabama,  for  coloured  people.  To  this  a  whole  chapter  will  be  devoted, 
viz.,  Chapter  XX.  Two  types  of  instruction  will  be  instanced  by  way  of  illustration,  one  the  courses  in 
the' Pratt  Institute,  at  Brooklyn,  the  other  the  courses  at  the  Trade  School  of  New  York. 

2.  The  Pratt  Institute  ,  Brooklyn,  New  Yo^.— The  "Pratt  Institute"  is  really  a  large  educational 
institution,  with  a  number  of  so-called  departments,  viz.; — 

(i)  A  High  School;  (ii)  a  Fine  Arts  Department;  (iii)  Department  of  Domestic  Art;  (iv) 
Department  of  Domestic  Science  ;  (v)  Department  of  Science  and  Technology  ;  (vi)  Kindegrarten 
Department ;  (vii)  Library  Department. 

It  has  Directors  to  each  of  these,  and  a  Board  of  Trustees.  Founded  in  1887  with  12  students, 
in  1902  it  had  no  less  than  3,121,  and  in  fifteen  years  passed  through  its  courses  43,640  pupils, 

Its  laboratories  are  well  fitted,  and  it  has  very  fine  buildings,  seven  in  number.  The  main  building 
is  100  feet  by  86  feet,  six  stories  high.  The  Science  and  Technohjgy  and  Electrical  buildings  have  a 
floor  space  of  about  48,000  square  feet.     The  Library  has  a  stack  capacity  for  200,000  volumes. 

3.  The  Department  of  Science  and  Technology,  Pratt  Institute.  This,  one  of  the  most  important  of 
the  several  departments,  was  established  with  the  object  of  promoting  "manual  and  industrial  education, 
as  well  as  cultivation  in  science,  literature,  and  art."  It  seeks  to  provide  facilities  by  which  persons 
desirous  of  engaging  in  "mechanical,  scientific,  artistic,  educational,  domestic,  or  commercial  employments, 
may  lay  the  foundation  of  a  thorough  theoretical  and  practical  knowledge  ;  or  perfect  themselves  in  those 
occupations  in  which  they  are  engaged.  It  offers  opportunities  for  symmetrical,  well-rounded  education, 
through  cultivation  of  hand,  mind,  and  character." 

There  are  three  courses  of  study  in  this  department,  viz.,  (1)  steam  and  machine  design  (a  two-year 
mechanical  course);  (2)  applied  electricity  (a  two-year  electrical  course);  (3)  evening  technical  classes; 
and  (4)  evening  trade  classes  (one  to  three  year  courses). 

4.  Machine  Design.— Ta.^  aim  of  this  course  is  to  "  give  as  thorough  a  mechanical  training  as  is 
possible  in  two  years,  and  it  is  intended  especially  to  prepare  young  men  for  the  building  of  steam  engines, 
machine  tools,  and  similar  kinds  of  manufacturing,  or  for  power  plant  work.  It  fits  it  graduates  for 
positions  as  engineers'  assistants,  inspectors,  draughtsmen,  designers  of  machinery,  or  superintendents  of  its 
construction  or  operation.  The  training  given  is  of  so  practical  a  nature  that'  they  are  sure  to  find  it  of 
immediate  value,  and  it  is  sufficiently  thorough  to  enable  them  to  rise  to  positions  of  responsibility."  It 
also  aims  to  give  "  a  complete  mechanical  knowledge  and  familiarity  with  the  various  types  of  modern 
machinery  and  the  forces  underlying  them,  with  a  practical  training  which  will  enable  its  graduates  to 
properly  solve  the  problems  that  will  later  confront  them  in  the  draughting-room  and  shop,  or  power  plant. 
For  this  reason,  much  time  is  devoted  to  mechanical  drawing  and  machine  design,  and  to  shopwork, 
machine  construction,  and  mechanical  laboratory.  In  the  drawing-room,  pattern-shop,  foundry,  forge-shop, 
and  machine-shop,  the  students  go  through  the  entire  process  of  manufacture,  from  the  raw  material  to  the 
finished  product,  completing  a  number  of  machines,  such  as  a  drill  press,  a  dynamo,  a  milling-machine, 

etc.  rpl^g 


1901  about.  ^  Fuller  information  is  given  in  the  Interim  Report,  Chap.  IV.,  sec  26,  pp.  26-27. 
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The  course  of  study  is  as  follows : 

Programme  in  Steam  and  Maohine  Design,  Pratt  Institute,  Broolclyn. 


Fall  Term. 


Mathematics  (Algebra) 

Physics  (Mechanics)... 

Physical  Laboratory... 

Mechanical  Drawing  (Projec- 
tions) 

Machine  Sketching   ... 

Shopwork  (Carpentery  and 
Patiern-making)    ... 


Winter  Terr 


8 
1 

10 


Mathematics    (Advanced    Al-| 

gehra)          5 

Mechanism  and  Mechanics  ...  5 

Machine  Design         ...          ...  10 

Str.  of  Materials  Lab.               I  8 

Shopwork  (Machine-work)  ...  10 


First    Year. 

Mathematics   (Plane   Greoin- 

etry)  

Physics  (Heat  and  Light)  ... 
Physical  Laboratory 
Mechanical   Drawing   (Shop 

Drawing)    . 
Machine  Sketching.., 
Shopwork      (Pattern-making 
and  Foundry) 

Second  Year. 
Mathematics    (Solid    Geom- 


8 
L 

10 


etry) 

5 

Strength    of 

Materials 

and 

Steam 

■■1 

5 

Machine  Hesign 

10 

Steam  Laboratory  ... 

8 

Shopwork 

[Machine 

Con- 

struction) 

! 

10 

Spring  Term. 


CO    a> 

t5^ 


Mathematics    ( Plane   Trigo 

nometry)  ... 
Physics  (Electricity) 
Physical  Laboratory 
Mechanical  Drawing  (Engine 

Details)     

Machine  Sketching... 
Shopwork  (Forging) 


Mathematics  (Analytical] 

Geometry) 
Steam  Engine  and  Transmis-, 

sion  of  Power 
Maohine  Design 
Steam  Laboratory    ... 
Shopwork  (Tool-making)  , 


o 
10 

8 
10 


5.  Affiled  Electricity. — The  course  in  AppUed  Electricity  which  is  intended  for  those  who  wish  to 
enter  Electrical  Industries,  aims  at  imparting  "  a  complete  practical  and  theoretical  knowledge  of  the  best 
modern  types  of  electrical  machines  and  appliances,  and  the  methods  of  designing,  building,  and  operating 
them.  Great  care  is  taken  to  have  the  instruction  in  class-room  and  laboratory  meet  the  demands  of 
actual  practice  as  fully  as  possible  so  as  to  best  prepare  the  student  for  his  future  work.  The  '  recitations  ' 
are  supplemented  by  discussion  and  reports  from  the  latest  publications  in  the  technical  press ;  and  the 
laboratory  work  covers  tests  on  modern  types  of  electrical  apparatus  of  commercial  size.  By  this  means 
the  student  learns  for  what  purposes  the  various  types  of  instruments  and  machines  are  best  adapted  and 
how  to  operate  them  with  the  greatest  of  economy." 

The  following  are  the  details  of  the  Course  of  Study  : — 

Programme  in  Afflied  Eleiiricit>j,  Pratt  Institute,  Brooklyn. 


Fall  Term. 


Mathematics  (Algebra) 

Physics  (Mechanics) 

Physical  Laboratory ... 

Chemistry  (Non-metals) 

Chemical  Laboratory 

Mechanical  Drawing  (Pro- 
jections) 

Shopwork  (Carpentry  ai.d 
Pattern-making)    ... 


Mathematics  (Advanced  Al- 
gebra) 

Mechanism  and  Strength  of 
Materials    ... 

Applied  Electricity  (Gene- 
ration) 

Applied  Electricity  (Labora- 
tory)   

Mechanical  Drawing  (Dy- 
namo Details) 

Shopwork  (Vice- work) 


».-S 


Winter  Term, 


First  Year. 

Mathematics  (Plane  Geo- 
metry) 

Physics  (Heat  and  Light)  ... 

Physical  Laboratory 

Chemistry  (Metals) 

Chemical  Laboratory 

Mechanical  Drawing  (Shop 
Drawing)  ... 

Shopwork  (Pattern-making 
and  Foundry) 

Second   Year. 

Mathematics  (Solid  Geo-| 
metry) 

Steam  and  the  Steam  Engine 

Applied  Electricity  (Trans-! 
mission)     ... 

Applied  Electricity  (Labora- 
tory)^ 

Mechanical  Drawing  (Wir- 
ing Plans) 

Shopwork     (Machine- work) 


Spring  Term. 


w 


Mathematics  (Plane  Tri- 
gonometry) 

Physics  (Electricity) 

Physical  Laboratory 

Chemistry  (Qualitative 
Analysis)  ... 

Chemical  Laboratory 

Mechanical  Drawing  (Engine 
Details)     ... 

Shopwork  (Forging) 


Mathematics  (Analytical 
Geometry) 

Steam-engines  and  Steam- 
boilers 

Applied  Electricity  (Motors 
and  Lighting) 

Applied  Electricity  (Labora- 
tory)   

Mechanical  Drawing  (Power 
Plants)      

Shopwork  (Dynamo  Con- 
struction) 


The 
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The  equipment  for  eacli  department  of  instruction  is  very  fine,  and  embraces  the  most  important 
things  that  might  tend  to  a  thorough  practical  knowledge  of  every  subject  included  in  these  two  courses. 
The  Shopwork  especially  is  held  to  be  of  unique  importance  to  the  student,  "  both  because  of  its  practical 
and  technical  value,  and  because  of  the  development  of  character  and  fine  mental  training  which  it  gives. 
The  powers  of  observation  are  quickened  by  the  necessity  of  accurate  work  ;  the  reason  is  trained  by  the 
constant  use  of  method  and  the  planning  of  one  step  to  follow  another ;  judgment  is  gained,  and  the  will  is 
strengthened  by  the  overcoming  of  each  new  difficulty  ;  and  habits  of  care  and  perseverance,  neatness  and 
accuracy,  are  cultivated." 

6.  Evening  Technical  Courses. — The  evening  courses  aim  at  furnishing  a  "  thorougli  and  practical 
training  in  the  various  branches  which  will  be  of  immediate  value  to  the  student,  by  increasing  his 
technical  information,  and  enabling  him  to  advance  to  positions  of  greater  responsibility  in  his  special  line. 
By  attendance,  in  successive  years,  upon  several  of  these  courses  a  fairly  complete  mechanical  or  electrical 
course  may  be  obtained." 

The  theoretical  instruction  is  supplemented  by  individual  practice  in  the  laboratories  or  drawing- 
rooms. 

The  evening  courses  of  technical  study  are  (1)  Physics;  (-!)  Chemistry;  (.'))  Applied  Electricity; 
(4)  Mechanical  Drawing;    (5)  Mechanisms;  (0)  Steam  and  the  Steam  Engine;  (7)  Strength  of  Materials. 

These  various  subjects  are  treated  as  follows  : — 

Programme  op  Evening  Technical  Courses,  Pratt  Institute,   Brooklyn. 

Elementary  Electricity  and  Physics  (One-year  Course). 

Principles    of  mechanics;    equilibrium   of  forces,    pressure   of  gases,  laws   of   motion,   work,  energy,  and 
friction  ;  heat  and  ventilation. 

Magnetism,  static  and  current  electricity,  and  electrical  measurements. 

There  are  two  lectures  and  four  hours  of  laboratory  work  each  week. 

Chemistry  (Three-years^   Course). 

First  Year:  Principles  of  general  chemistry  and  of  chemical  combinations;  properties  of  the  non-metallic 
and  metallic  elements  and  their  compounds. 

Second  Year  -.  Qualitative  analysis  ;    the  separation  and  determination  of  the  various  metals  and  acids  in 
solution  and  in  solids. 

Third  Year  :  Quantitative  analysis  by  weight  and  by  volume  ;   elements  of  assaying. 

The  lectures  and  laboratory  work  are  distributed  throughout  the  three  years.  An  "  Evenin", 
Certificate  "  is  granted  upon  successful  completion  of  this  course. 

Applied  Electricity  (One-year  Course). 
Lectures  and   laboratory  practice  in  operation  of   dynamos    and    motors ;    principles  of    electricity  and 
magnetism  and  their  application  to  power  plant  and  electric  lighting  work. 

Mechanical  Draiving  (Two-years'  Course). 

First   Year  ■    Use   of   instruments ;    principles    of    working-drawings ;    development   and    intersection  of 
surfaces ;  projection  and  shop  drawing,  etc. 

Second  Year  ■  Advanced  shop  drawing ;  machine  design. 

Mechanism  (One-year  Course). 
Lectures  and  drawing.     Mechanical  movements  carefully  analysed  and  worked  out  on  the  drawing-board 
Problems  on   cams,   gear-teeth,   different  forms  of  lint-work,    etc.     The    course  in  Mechanical 
Drawing  or  an  equivalent  is  required  for  admission. 

Steam,  and  the  Steam  Engine  (First  Term  only). 
Lectures  dealing  with  the  laws  of  heat,  combustion  of  fuel,  and  steam   veneration;  properties  of  steam ; 
condensing  and  non-condensmg  engines  ;  value  of  single,  compound  and  triple  expansion 

Laboratory  practice  in  setting  slide-valves,  taking  indicator  cards,  and  calculating  horse- 
power and  other  data,  and  making  tests  of  engine  efficiency. 

Strength  of  Materials  (Second  Term  only). 
The  instruction  deals  with  the  stresses  and  strains  in  floors,  beams  and  girders  ;  columns,  shafting,  boilers 
and    riveted   joints,  etc.;  and    the    behaviour  of    the  materials    of   construction    under    strain. 
Individual  experiments  and  tests  on  large  specimens  form  an  important  feature  of  the  work 

...inJLr''"'^  T"^  ri'^'  ?*''"^  ^"g'^-^'  ■■''"^  i«  °f  S^-^^^t  ^-^lue  to  the  practical 

engineer  and  mechanic,  as  well  as  to  the  architect  and  builder. 

7.  Evening  Trade  Classes. — The  evening  trade  classes  "fin-Tiicln  o  fi,^^       i,       i  j.-     i  ^    •  ■ 
the  various  trade,  which  will  be  of  immediafe  ^^J^jJllT^tL^i^^^ 

metnocls^  thus  prepaung  turn  tor  advancement  and  increasing  his  earninc^  po\\^.-  " 

ihe  shops  are  provided  With  all  the  machines    tnoU  7,r  o^„.^:  i  .    '  ^  i  ■     , 

Applicants  must  be  between,  the  ages  of  leTnd  25  '         ^  apparatus  for  each  particular  trade. 

The 
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Tho  following  are  the  details  of  the  instructions  ;— 

Evening  Trade  Classes. 

Carpentry  {Two  Years). 
A  practical  trade  course  in  carpentry  and  joinery;  practical  examples  of  house-framing,  doors,  sashes,  etc., 
and  all  the  essential  points  of  the  trade. 

Also  an  advanced  course,  taking  up  work  in  roof-framing,  stair-building,  or  in  pattern- 
making,  as  the  applicant  may  elect. 

Machine-worh  {Two  Years). 
One  term  of  bench- work  and  one  term  of  practice  on  the  engine-lathe,  planer,  shaper,  and  milling-machino. 
This  is  followed  by  actual  machine  construction  and  high-grade  machine-work,  including  tool- 
making,  with  considerable  practice  on  the  milling-inachine  and  grinding-niachino.  Experienced 
machinists  will  find  this  work  of  great  value.  An  Evening  Certificate  i.s  granted  upon  successful 
completion  pf  this  course. 

Plumbing  {Two  Years). 
The  Journeymen  Plumbers'  Association  of  Brooklyn  co-operates  in  the  direction  of  this  class.    The  manual 
work  includes  practice  in  soldering  and  wiping  the  various  types  of  joints ;  making  bends  and 
traps ;  and  all  other  forms  of  practical  plumbing. 

The  lectures  deal  with  the  proper  arrangements  of  drain,  soil,  and  waste  pipes ;  trapping  • 
ventilation ;  supply  pipes  ;  boilers  ;  tanks  ;  fixtures,  etc.  An  Evening  Certificate  is  granted  upon 
successful  completion  of  this  course. 

Sign  Painting  {Two  Years).  \ 

Practice  in  spacing  and  plain  lettering ;  ornamental  lettering  in  gold  and  colours  on  wood,  glass,  metal. 
Composition  of  signs  ;  scroll-work  ;  waggon- painting  ;  striping ;  pictorial  work. 

Fresco  Painting  {Two  Years). 

Preparing  walls  and  ceilings  in  kalsomine ;  lining ;  stencil-work ;  flat  and  shaded  ornament ;  and  flower 
painting.     Study  of  design  and  advanced  ornamental  decoration  on  wall  and  ceiling. 

8.  Other  Departments,  etc.,  Pratt  Institute. — -The  Fine  Arts  department,  and  the  departments  of 
domestic  Art  and  Science  were  visited  by  the  Commissioner.  They  are  also  well  organised  and 
equipped.     It  is  not  proposed,  however,  to  give  the  courses  in  detail. 

It  may  be  noted  that  a  "Science  and  Technology  Annual"  is  published.  This  contains  accounts 
of  worli  done,  etc.  For  example,  the  1901-2  Annual  has  papers  on  tho  following  original  work  done  in 
the  Institute  : — - 

(1)  A  test  of  twisted  joints  in  galvanized  iron  wire. 

(2)  Steam  Engine  testing. 

(3)  Comparison  of  the  efficiencies  for  ceilings. 

(4)  Use  of  common  types  of  incandescent  lamp  filaments. 

(5)  Determination  of  carbon  dioxide  in  air. 

(6)  The  construction  of  an  armature  winding  for  a  5  H.P.  motor. 

(7)  The  elevation  of  the  elastic  limit  by  repeated  loading. 

(8)  A  cord-coupling  device  for  engine  indicators. 

This  Annual  is  finely  illustrated. 

It  will  be  seen  from  the  very  brief  indication  given  of  the  courses  that  they  constitute  a  high 
class  of  secondary  education  in  technology,  and  the  evening  classes  in  technical  and  trade  subjects  meet 
the  wants  of  those  who  cannot  take  the  more  elaborate  day-courses. 

The  Institute  was  in  its  way  one  of  the  most  finelj'  equipped  institutions  seen  by  the  Commissioner. 

9.  New  York  Trade  School. — The  New  York  Trade  School,  founded  in  1881  by  the  late  Colonel 
Richard  Tylden  Auchmuty,  affords  young  men,  who  so  desire,  the  opportunity  of  acquiring  a  knowledge 
of  a  trade.  It  is  stated  in  the  prospectus  of  the  school  that  "  the  apprentice  system  under  which  lads 
formerly  learned  a  trade  is  practically  a  thing  of  the  past.  Conditions  in  all  trades  have  so  altered  that  very 
feio  employers  now  care  to  assume  the  responsibility  of  teaching  a  young  man  a  trade." 

The  founder  believed  that  it  was  difiicult  to  obtain  thorough  training  and  yet  that  that  was 
essential  to  good  tradesmanship. 

A  charge  is  made  for  admission,  the  terms  of  tuition  are  merely  nominal,  and  meet  but  a  small 
part  of  the  cost  of  maintaining  the  school.  An  endowment  which  the  school  possesses  enables  the 
institution  to  carry  out  the  object  for  which  it  was  founded. 

The  system  of  instruction  in  the  school  is  what  is  known  as  the  "  Auchmuty  System,"  said  to  be 
originated  (?)  by  the  founder.  A  course  of  instruction  is  arranged  by  which  both  the  practical  and 
theoretical  branches  of  a  trade  are  taught,  so  that  not  only  is  manual  skill  quickly  acquired,  but  the 
scientific  principles  that  underlie  practical  work  are  understood. 

In  the  prospectus  it  is  argued  that,  in  the  training  of  young  men  for  the  handicrafts, 
the  combination  of  the  trade  sclwol  and  the  workshop  is  best  suited  to  modern  conditions  ;  the  trade-school  to 
give  the  young  man  a  knowledge  of  how  to  use  his  tools,  how  to  do  the  work,  and  the  theory  of  the  trade  ; 
the  workshop  "to  give  the  young  man  experience,  facility,  and  speed  of  execution. 

The  method  is  as  follows  : For  each  trade  a  course  of  instruction  is  prepared,  outlining  in  detail 

what  work  the  student  is  required  to  perform,  and  its  order.  At  first  the  work  is  simple,  but  as  skill  and 
a  workmanlike  use  of  the  tools  are  acquired  the  student  is  advanced  to  more  difficult  and  complicated  work. 
The  work  throughout  is  thoroughly  practical,  such  as  will  be  met  with  in  actual  practice.  The 

3—2  E 
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The   scientific   instruction    is    given   by   means   of  prepared    lectures,   manuals,    diagrams,    and 

experim^nts.^^_^^  of  skill  and  long  experience  act  as  instructors,  and  each  student  receives  individual  care 
and  attention,  careful  explanation  being  made  of  every  step.  The  instructors  are  constantly  with  the 
students,  each  memberof  the  class  being  personally  instructed  how  to  hold  and   use  his  tools,  how  each 

piece  of  work  should  be  done,  etc.  j  ii.    r  n      • 

Among  the  advantages  claimed  for  this  system  may  be  mentioned  the  following :— 
Generally  a  young  man  is  employed  simply  to  make  himself  useful  about  the  shop,  and  neither 
master  nor  workman  has  the  time  to  give  the  instruction  that  should  be  received.  What  knowledge  is 
obtained  the  lad  himself  acquires  by  observation,  and  as  a  result  of  the  neglect  of  proper  teaching,  his  progress 
is  slow,  and  he  can  get,  at  best,  but  a  limited  knowledge  of  his  trade.  In  a  trade-school  every  endeavour  u 
made  to  advance  the  student  in  the  trade  he  is  learning,  and  by  reason  of  the  care  that  is  devoted  to  his 
instruction,  it  is  not  long  before  he  understands  how  to  use  his  tools,  and  is   capable  of  doing  work  that 

makes  him  of  value  to  his  employer.  ■  ,  ,      j  ,        •  t.  iv,       i.i. 

An  important  feature  of  the  trade-school  system,  is  that  one  can  quickly  determine  whether  the 
aptitude  for  a  certain  trade  exists.  In  a  shop  but  little  opportunity  is  given  for  practice,  and  it  is  fre- 
quently the  case  that  a  lad  does  not  discover  until  after  a  long  term  of  service,  and  when  it  is  too  late  to 
make  a  change,  that  he  has  erred  in  the  selection  of  his  trade. 

10.  Classes  of  the  New  York  Trade  School— The  classes  are:— (1)  day;  and  (2)  evening;  (3) 
lecture  classes  for  journeymen.  ,    ,i      .     j  i 

The  day  classes,  which  are  open  to  beginners  as  well  as  those  who  are  working  at  the  trade,  make 
it  possible  for  young  men  residing  in  distant  localities  to  obtain  the  advantages  of  the  school. 

The  evening  classes  are  intended  to  afford  young  men  already  in  the  trades  an  opportunity  to 
improve  themselves,  and  to  give  those  who  may  happen  to  be  engaged  in  occupations  that  promise  no  future, 
a  chance  to  learn  a  trade. 

Lectures  are  given  from  time  to  time  to  journeymen. 

Associated  with  the  school  is  a  dormitory,  for  those  who  must  lodge  in  New  York  ;  the  cost  is  25/- 
a  month  for  lodging,  and  with  board  this  runs  to  about  21/-  to  23/-  per  week. 

11.  Courses  in  New  York  Trade  School. — The  courses  are  as  follows  :^ 

(1.)  House    Painting.     (2.)  Fresco   Painting.      (3.)  Sign     Painting      (4.)  Blacksmiths'    Work.     (5.) 

Steam  and  Hot  Water  Fitting.     (6.)  Bricklaying.     (7.)  Plastering.     (.S.)  Sheet  Metal   Work. 

(9.)    Carpentry.        (10.)    Pattern-making.  '     (11.)    Printing.        (12.)     Electrical     Work.      (13.) 

Plumbing. 

With  the  exception  of  course  (5),  all  the  evening  courses  require  an  attendance  of  three  consecutive 

terms  of  six  months  each  for  qualification  for  a  certificate  ;  for  course  (5)  (Steam  and  Hot  Water  Fitting) 

participation  in  the  instruction  of  two  consecutati^'e  terms   only,  is   necessary,  and  in  the  day  class  three 

consecutive  months,  while  in  all  the  other  day  classes  the  term  is  oifour  months'  duration. 

'f"^  12.  House  Painting. — There  are  evening  and  day  classes,  the  evening  class  meets  from  7-9'30  for 
youths  and  men  of  from  17  to  24  years  of  age.  Fee,  for  first  term,  16  dollars  ;  and  for  the  second  and 
third  terms,  8  dollars  each  term.  In  the  day  class,  instruction  is  given  daily  from  830  a.m.  to  4  p.m.  On 
Saturday  the  school  closes  at  mid-day. 

The  instruction  in  house  painting  is  both  manual  and  scientific.  In  the  former  the  subjects  treated 
are  : — Care  of  brushes  and  pots,  glazing,  treatment  of  new  wood,  including  killing  knots,  priming,  puttying, 
and  sandpapering,  second  and  third  coats ;  burning  off  paint,  painting  brickwork,  woodwork,  and  plaster 
walls  ;  lining  ;  mixing  white  paint,  materials  required  for  same  ;  names  of  the  ordinary  colours  and 
stainers  and  their  use  ;  mixing  all  colours  ;  mixing  kalsomine  colours  ;  painting  in  three  shades  ;  flatting  ; 
stippling,  kalsomining,  including  preparation  of  size,  sizing,  and  preparation  of  kalsomine  ;  staining ; 
varnishing ;  treatment  of  hardwood  ;  polLsh  white  ;  gilding,  bronzing,  graining  and  marbling. 

The  scientific  part  of  the  programme  treats  of  general  painting,  preparation  of  surfaces,  colours, 
materials,  enamelling,  treatment  of  hardwood,  staining,  graining,  varnishing,  treatment  of  plastered 
surfaces  for  paint  and  kalsomine,  gilding,  bronzing,  and  frescoing. 

During  the  first  term  of  the  evening  class,  the  object  aimed  at  is  to  give  to  students  a  thorough 
training  in  the  groundwork  of  painting.  In  the  day  class  paperhanging  and  elementary  fresco  painting 
are  additional  subjects  of  instruction. 

13.  Fresco  Painting. — There  is  an  evening  class  only  for  instruction  in  this  subject  for  those 
between  17  and  25  years  of  age  who  already  understand  plain  painting.  During  the  first  term  three 
evenings  a  week  are  devoted  to  it ;  in  the  second  and  third  terms,  four  evenings.  Fee  :  For  the  first 
term,  12  dollars  ;  and  for  the  second  and  third  terms,  6  dollars  each.  The  first  term  is  wholly  set  apart 
for  the  study  of  decorative  draiving,  and  prepares  the  student  for  the  work  in  colours  taken  up  in  the 
second  and  third  years.  The  principles  of  light  and  shade  are  inculcated,  the  accuracy  of  eye  and  hand 
thus  acquired  being  regarded  as  of  the  utmost  value.  The  drawing  is  done  from  plates,  casts  and 
geometrical  figures. 

The  subjects  treated  in  the  second  and  third  terms  are  :— The  preparation  of  walls  and  ceilings  for 
kalsomine ;  treatment  of  cracks  and  stains  ;  preparations  of  size,  and  how  to  mix  kalsomine ;  lining ; 
how  to  make  and  cut  stencils  ;  laying  in  panels  ;  how  to  make  pounces  ;  how  to  lay  on  a  flat  ornament ; 
how  to  shade  from  the  flat ;  how  to  shade  an  ornament ;  mouldings,  and  how  to  shade  them  ;  tinting  ; 
mixing  colours ;  wall  and  ceiling  work. 

14.  Sign  Painting.— ¥oi  this  course  there  is  an  evening  and  a  day  class.  In  the  first,  instruction  is 
given  from  7  to  9-30  on  three  evenings  a  week,  and  i.s  for  pupils  of  from  17  to  24  years  of  age.  For  the 
first  term  the  fee  is  12  dollars,  and  for  the  second  and  third  terms,  6  dollars  each.  In  the  day  class  the 
instruction  is  giveri  daily,  and  the  fee  for  the  course,  which  is  of  four  months'  duration,  is  25  dollars.  The. 
subjects  are  treated  both  from  a  manual  and  scientific  standpoint.  The 
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The  manual  instruction  is  as  follows  :— (1)  The  proper  way  of  making  boards  for  signs,  and  the 
method  of  preparing  them  for  lettering;  (2)  treatment  of  old  signs  for  the  purpose  of  re-lettering; 
(3)  styles  of  letters  and  spacing;  (4)  lettering,  one  colour;  (5)  lettering,  two  or  more  colours; 
(6)  shading,  blocking  and  lining;  (7)  smalting  ;  (8)  gilding  on  wood  and  on  glass;  (9)  lettering  on 
japanned  plates  ;  (10)  lettering  on  muslin  ;  (11)  lettering  on  wire. 

The  scientific  instruction  consists  of  lectures  on  the  colours  principally  used,  and  how  they  should 
be  mixed  to  meet  the  requirements  of  different  kinds  of  work ;  what  colours  should  be  used  in  shading 
and  blocking  to  produce  the  effect  desired  ;  style,  proportions  and  spacing  of  letters ;  laying  out  works ; 
preparation  of  size  ;  application  of  size  and  leaf  ;  and  the  difference  in  the  treatment  of  gilding  on  wood  and 
on  glass  ;  use  of  japans  and  dryers  ;  smalting,  and  such  other  subjects  of  a  technical  character  as  are  usually 
acquired  in  the  ordinary  workshop  only  in  a  lengthy  time. 

In  the  evening  class  the  work  begins  with  plain  lettering  in  the  first  term,  and  leads  up  to  gilding 
on  wood  and  glass  in  the  third  term. 

15.  Blacksmith's  Work. — Instruction  in  this  course  is  given  on  three  evenings  a  week,  from  7  to 
9'30,  and  is  for  the  training  of  youths  and  young  men  between  the  ages  of  17  and  25.  Tuition  fee  for  the 
first' term,  12  dollars ;  and  for  the  second  and  third  terms,  6  dollars  each. 

This  course  embraces  general  blacksmithing,  tool-making,  railing  and  ornamental  work.  In 
forging,  students  are  instructed  in  the  management  of  the  fires,  in  drawing  down,  bending,  shortening, 
welding,  splitting,  punching,  chamfering,  riveting,  railing  and  housework.  In  vicework,  instruction  is 
given  in  filing  to  line,  fitting  tongues  and  grooves,  chipping,  bevels,  scraping,  ringwork,  drilling,  etc.  In 
tool-making,  machine,  lathe,  millers',  stonecutters',  carpenters',  plumbers',  pipe  and  steam  fitters',  tin  and 
coppersmiths'  tools  are  treated  of ;  also  the  principles  of  tempering. 

The  shop  has  a  modern  equipment,  comprising  a  blast  and  exhaust  system  and  standard  forges. 

16.  Steam  and  Hot  Water  Fittings. — This  course  has  an  evening  and  a  day  class.  In  the  first,  three 
evenings  a  week  to  practical  work  and  lectures  once  a  fortnight  are  given  ;  and  the  fee  for  instruction 
for  the  first  term  is  14  dollars,  and  for  the  second  term,  7  dollars.  In  the  latter  the  instruction  is  given 
daily.     Tuition  fee  for  the  course,  of  three  months'  duration,  40  dollars. 

In  the  practical  part,  students,  in  both  the  evening,  and  day  classes,  are  instructed  in  the  art  of 
setting  and  connecting  different  kinds  of  radiators,  and  of  making  the  various  kinds  of  coils  in  common 
use,  such  as  return  coils,  mitre  coils,  corner  coils,  etc.,  which  are  constructed  in  various  sizes,  three-quarter 
to  two-inch  pipe  being  used.  Instruction  in  the  piping  of  dwellings  and  buildings  follows,  and  the 
various  systems  of  heating,  such  as  steam  one-pipe,  steam  two-pipe,  hot-water,  direct-indirect,  and  high 
and  low  pressure,  are  each  erected  in  turn.  On  the  completion  of  each  piece  of  work,  connection  is  made 
with  one  of  the  steam  lines  of  the  school,  and  the  work  which  has  been  erected  receives  a  thorough  test. 

The  lectures  include  the  following  : — Tools,  fittings,  and  pipe ;  general  heating ;  low-pressure 
steam  ;  indirect  steam  heating ;  single  pipe  low-pressure  steam ;  hot-water  heating  ;  high-pressure  steam 
heating ;  steam-power  plant ;  exhaust-steam  heating ;  power-fan  or  blower-system  of  steam  heating  and 
ventilating. 

In  the  evening  class,  during  the  first  term,  the  subjects  treated  are  steam  (one  and  two  pipe),  and 
hot-water  systems,  with  lectures. 

17.  Bricklaying. — This  subject  is  taught  in  an  evening  and  a  day  class.  In  the  former  the  instruction 
is  given  on  three  evenings  a  week,  from  7  to  9'30,  and  is  for  the  benefit  of  youths  between  the  ages  of  17 
and  22.  Fee  for  the  first  term,  16  dollars  ;  and  for  the  second  and  third  terms,  8  dollars  each.  In  the  day 
class  the  instruction  is  daily,  and  is  for  pupils  of  from  17  to  24  years  of  age.  Fee,  40  dollars  for  a  course 
of  four  consecutive  months.  The  instruction  is  manual  and  scientific,  the  former  including  the  building 
of  eight,  twelve,  sixteen,  and  twenty  inch  straight  walls ;  return  corners  and  intersecting  walls  ;  piers, 
arches,  fireplaces,  and  flues ;  setting  window  frames,  sills,  and  lintels ;  blocking,  toothing,  and  corbelling. 
Fireproof  brickwork.  The  manner  of  laying  solid,  hollow,  and  annular  slabs,  and  the  fitting  of  them  into 
beams,  walls,  floors,  and  arches.  The  scientific  instruction  is  upon  the  properties  of  mortar  and  cement, 
and  the  methods  of  mixture.  Arches,  their  various  styles  and  advantages.  Flues,  their  construction  and 
utility.     Foundations,  walls,  bonding,  etc. 

Instruction  is  also  given  in  the  manipulation  of  the  trowel  and  in  mortar-spreadmg.  Practice  on 
eight  and  twelve-inch  straight  walls.  When  these  are  carried  up  plumb,  and  the  courses  of  brick  laid 
level,  walls  returned  at  right  angles,  piers,  arches,  fireplaces  and  flues,  etc.,  are  successively  built.  The 
brickwork  is  carried  up  as  high  as  possible  and  is  then  torn  down,  when  the  bricks  are  cleaned  for  further 
use.  .Before  entering  upon  an  exercise,  directions  are  given  as  to  its  methods,  and  then  the  students  are 
required  to  practice  under  the  constant  supervision  of  the  instructors  until  they  attain  to  proficiency. 

In  the  evening  class,  the  instruction  given  is  similar  to  that  of  the  day  class.  Drawing  of  plans  is 
also  a  part  of  the  day  course. 

18  Pte^erm^.— Instruction  in  plastering  is  given  in  an  evening  class  only,  which  meets  three  times 
a  week  from  7  to  9-30,  and  is  available  for  pupils  of  from  17  to  25.  Fee  for  the  first  term,  16  dollars; 
and  for  the  second  and  third  terms,  8  dollars  each.  ,,«.,.  •■  .  .  x      , 

The  course  includes  lathing,  scratch  and  brown  coat  work,  hard  finish  mg,  and  cornicmg.  In  the 
first  term  instruction  is  given  in  the  putting  on  of  the  various  coats,  and  simple  cornicing ;  the  second  and 
third  terms  are  developments  of  the  first.  ,         ,i.  ,  .  ., 

There  is  a  plastering  room,  which  is  divided  into  compartments,  where  the  students  practice  until 

they  can  do  their  work  neatly  and  rapidly.  „        ^      .^i  i     i_  x,      ^^     i        m 

The  course  in  plastering  is  arranged  for  beginners  as  well  as  for  those  engaged  at  the  trade,  io 
apprentices  it  is  advantageous  owing  to  the  limited  opportunities  for  learning  cornicing.  The  work 
exhibited  at  the  school  bears  testimony  to  the  skill  and  excellence  of  the  mstruction  afforded  m  the 
plastering  class. 
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-  ■        1Q    Sh»Pf  Metal  Work  etc  -For  the  course  in  sheet  metal  work  there  is  an  evening  class  and  a  day 

details  of  the  instruction  are  as  follows  :—  j  ■•     •      ,1. 

Part  I  •  (1)  Cutting  curves  and  circles;  shewing  the  use  of  the  shears.  (2  Filing  and  tinning  the 
solder  n^  copper  (3)  Soldering  flat  seams.  (4)  Soldering  and  upright  seams  (5)  Forming 
simple   mouldings.  ^  (6)    Problems    in  practical  geometry.      (7)    Drawing  simple  details  from 

'''•?;    1^  ?r      fqTsLIre  turrett      (10)    Finials.      (11)    Crosses.      (12)    Pediments.      (13) 
Sote'r'al)  A^e'itillrT  ^15)  Flat  skylights.     (16)    Aip  skylights.     (17)    Bay  windows. 

r-'    ParAz?  •Hrmte™k.-This  section  comprises  the  drawing  of  details,  obtaining  patterns  from 

^  same,  anronstructing  the  following,  viz.  :     In  handwork  :  (1)  f  ^^^.S  ^^^^g^^'i.^i^S;  J 

six  "ore  sections.     (2)  Making  a  six-inch  full  ball  m  six  horizontal  sections.     (3)  Round  finial. 

A X  "^     Z      •         c  „o,-i;„^        Tn   maohine-work  ■  (1)    Circular    panels  in  two  pieces,  using 

(4)    Centrepiece  for  a   celling.       in  macnine  woi  k.  .   ^l/    ^  t'_  r    „    '        ,<; 

machine  profiles.     (2)  Circular  moulding  in  two  pieces,  using  machine  profales.     (3)  Segmental 
pediments  with  columns. 

20    Carpe«<ry.-Instruction  in  this  course  is  given  daily  to  pupils  of  from  17  to  24  years  of  age,  the 

'"  '"  itTe^rrtmS  afrn'slT-iding  a  thorough  and  practical  course  in  house  carpentry  and  framing, 
including  the  drawing  of  plans.  The  early  part  of  the  course  is  mainly  devoted  to  the  care  and  workmau- 
ike  and  skilful  use  0!  thJ various  tools  found  at  the  bench  work.  Later,  instruction  is  given  on  the  laying 
out  ^nd  construction  of  centres  and  window  frames  ;  the  students  are  taught  how  to  make,  ease,  and  hang 
doorsVlay  beams  and  set  bridging  in  same,  erect  stud  partitions,  and  lay  flooring.  A  complete  course  in 
ioTnery  work  is  also  given.  The  course  includes,  in  addition,  house  construction  and  framing,  and  all  that 
pertains  thereto.     The  more  scientific  features  are  treated  in  a  course  of  lectures. 

21.  Pa<«em-ma/tm!7.-Instruction  in  pattern-making  is  given  in  an  evening  class  only  meeting 
three  times  a  week,  from  7  to  9-30,  for  pupils  between  the  ages  ot  17  and  22  Fee  for  the  first  term  16 
dollars  ;  and  for  the  second  and  third  terms,  8  dollars  each.  The  course  partakes  of  the  nature  of  practical 
work  and  technical  instruction.     The  practical  work  is  as  follows  :— 

(1  )  A  series  of  exercises  bringing  into  use  the  various  bench  tools  used  for  pattern-making.     The 
student  is  taught  the  purpose  of  the  different  tools,  their  use  and  preservation.     Manual  dexterity 
is  acquired  by  varied  practice. 
(2.)  A  complete  course  of  joinery,  which  is  an  important  feature  of  pattern-making. 
(3.)  Wood-turning.— Undei  this  section  the  student  is  taught  all  that  concerns  the  lathe,  its  parts,  the 
method  of  regulating  and  controlling  ;  the  ratui  e  of  the  wood-turning  tools,  their  purpose  and 
use.     Exercises  and  practice. 
(4)  The  following  work  in  the  direction  of  pattern-making,  viz  :— Cylinders,  pipe-elbows  and  tees, 
core-boxes,  cone  pulleys,  propeller  wheels,  flywheels,  part  of  a  lathe,  various  parts  ot  machinery, 
and  other  practical  work. 

Drawing  is  taught  in  conjunction  with  the  practical  work.  The  student  prepares  and  makes  draw- 
ings of  patterns,  and  work  from  same. 

The  technical  instruction  includes  the  following  subjects : — Woods  and  their  grains,  best  kind  for 
pattern-making,  drying  and  seasoning;  metals,  their  weight  and  shrinkage;  shrinkage  ot  patterns  and 
castings  ;  wood  bending  ;  making  cores,  and  the  materials  required  ;  shellac  varnish,  why  used. 

The  workshop  is  equipped  with  a  modern  plant  of  tools  and  machinery.  The  aim  of  the  course  is 
to  give  the  student  a  broad  and  comprehensive  knowledge  ot  his  trade. 

22.  Printing. — This  subject  is  taught  in  an  evening  class,  held  on  three  evenings  a  week  between 
7  and  9'30,  for  pupils  of  from  17  to  22  years  of  age.  It  is  specially  adapted  for  young  men  employed  in 
printing  offices  during  the  day,  who  possess  a  knowledge  of  straight  composition.  Fee  for  the  instruction, 
in  the  first  term,  14  dollars  ;  and  for  the  second  and  third  terms,  7  dollars  each. 

The  instruction  deals  with  all  kinds  of  mercantile  printing,  such  as  bill-heads,  note-heads,  state- 
ments, letter-heads,  business-cards,  dodgers,  circulars,  blank  forms,  tabular  work,  cutting  and  mitreing 
rules ;  also  making  ready  for  press,  and  press  work.  Particular  attention  is  devoted  to  the  attractive 
appearance  ot  the  work  which  is  an  essential  to  its  value,  and  the  general  principles  underlying  this  are 
carefully  explained. 

A  thorough  knowledge  of  printing,  which  would  take  a  considerable  time  to  acquire  in  a  printing 
office,  is  gained  by  systematic  organisation  of  the  course. 

The  equipment  of  the  printing  office  of  the  school  affords  every  facility  for  purposes  of  instruction, 
and  due  attention  is  paid  to  every  detail  of  job  composition.  The  specimens  of  pupils'  work  exhibited  at 
the  school  are  sufficient  evidence  of  the  efficiency  of  this  course. 

23.  Electrical  Work — Instruction  in  electrical  work  is  given  in  an  evening  class  and  in  a  day  class 
to  pupils  between  17  and  22  years  of  age.  The  evening  class  meets  three  times  a  week.  Fee  of  16  dollars 
is  charged  for  the  first  term,  and  8  dollars  each  for  the  second  and  third  terms.  In  the  day  class  the 
instruction  is  given  daily.     Fee  for  a  course  of  four  consecutive  months,  40  dollars. 

The 
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The  different  divisions  included  in  the  courses  of  electrical  work  are  bell- work,  burglar-alarm 
systems,  electric  gas-hghting  and  electric  wiring,  the  details  of  each  being  as  follows  ;— 
•  4.  11  ^^  Idl-work  the  student  is  first  taught  how  to  make,  solder,  and  tape  joints ;  tack  up  wires,  and  to 
install  wire  on  cleats  and  insulators.  A  series  of  exercises  in  practical  bell-work  is  given  in  which  the 
various  problems  a  bell-man  should  understand  arc  illustrated.  They  also  treat  of  the  principles  of  making 
connections  for  bells,  push-buttons,  switches,  strap  keys,  buzzers,  floor  attachments,  annunciators,  letter 
boxes,  door  attachments  and  batteries. 

In  burglar-alarm  systems  the  student  is  instructed  in  the  method  of  wiring  for,  and  making  con- 
nections with  window,  door  and  transom  springs,  and  the  arrangement  of  alarm-bells. 

In  eleatnc  gas-lighting,  the  work  includes  making  connections  for  automatic  gas  burners,  automatic 
push-buttons,  spark  coils,  induction  coils,  multiple  and  ratchet  burners. 

Electric  wiring  embraces  wiring  on  cleats  and  insulators,  and  moulding  and  tube  work.  Everything 
perUining  to  work  of  this  character  is  taught,  and  the  fixtures  and  attachments  ordinarily  used  in  electric 
wiring  are  utilised  in  the  erection  and  running  of  wires. 

Lectures  are  given  at  intervals  in  the  evening  department,  and  the  subject  drawing  is  included  in 
the  third  term.     Drawing  of  plans  is  also  included  in  the  course  for  day  students. 

24.  Plumbing. — The  course  for  plumbing  is  given  in  a  day  and  evening  class  for  pupils  of  from  17 
and  22  years  of  age.  For  the  evening  class  the  tuition  fee  for  the  first  term  is  1 4  dollars,  and  for  the 
second  a,nd  third  terms  7  dollars  each.  In  the  day  class  the  fee  is  40  dollars  for  a  course  of  four 
consecutive  months.  For  instruction  in  lead-burning  a  further  charge  of  5  dollars  is  made.  The  instruction  • 
is  both  practical  and  technical,  the  practical  work  being  as  follows  : — Seams,  overcast  joint,  cup  joint ; 
running  and  calking  soil  pipe  ;  wiping  -|-inch  horizonral  round  ;  horizontal,  branch,  and  upright  round 
joints ;  making  quarter-bend  ;  wiping  |-inch  upright  branch,  stopcock,  floor  flange,  2-inch  ferrule,  bath 
plug,  vertical  branch,  wall  flange  ;  making  half-S  and  S  traps  ;  wiping  large  and  small  soldering  nipples, 
4-inch  upright  and  horizontal  ferrules,  upright  and  horizontal  tank  seams,  ^-inch  horizontal  round, 
horizontal^  branch,  upright,  round,  and  vertical  branch  joints,  |-inch  oblique  round  and  overhead  round 
joints,  plain  bib  vertical  branch,  2-inch  horizontal  round,  upright  round,  upright  branch  and  vertical 
branch  joints,  2-inch  short  bend,  with  ferrule  ;  4-inch  short  bend,  with  ferrule  ;  setting  up  sinks,  basins, 
boilers,  wash-trays,  closets,  bath  tubs  and  miscellaneous  work. 

The  technical  instruction  includes  the  following  subjects,  viz. : — Drain,  soil,  and  waste  pipes  ; 
trapping  and  ventilation  of  drain,  soil  and  waste  pipes ;  supply  pipes,  boilers,  tanks,  fixtures,  trapping 
of  fixtures  ;  pumps,  disposal  of  sewerage  in  country  housf  s,  water  supply  for  country  houses,  miscellaneous, 
correcting  diagrams  of  improper  plumbing. 

By  this  course  of  manual  and  theoretical  instruction  a  knowledge  of  plumbing  is  acquired  which  can 
hardly  be  obtained  by  any  other  than  a  systematic  course. 

Plumbing  was  one  of  the  first  trades  to  be  taught  at  the  New  York  Trade  School,  and  both  evening 
and  day  classes  have  always  been  largely  attended.  The  plumbing  shop  is  37  x  112  feet  in  size,  allowing 
not  only  ample  accommodation  for  work-benches,  but  permitting  also  of  the  erection  of  basins,  boilers,  sinks, 
wash-trays  and  other  work  on  an  extensive  scale.  Each  student  has  his  allotted  place  at  the  work-bench, 
and  a  compartment  in  a  locker,  in  which  to  keep  his  tools,  work,  and  overalls.  The  work -benches  arc 
equipped  with  furnaces  and  pots  of  special  make,  which  allow  the  solder  to  be  heated  by  gas. 

25.  Tfie  Drexel  Institute  of  Art,  Sclencr,  and  InJustri/,  PhilaJelphia. — The  "  Drexel  Institute" 
is  organised  under  the  following  departments,  viz.  : — 

(I)  Department  of  Fine  and  AppH'd  .4r/,  containing  four  schools,  viz.  : — (1)  School  of  Illustration  ; 
(2)  School  of  Drawing,  Painting,  and  Modelling  ;  (3)  Course  in  Design  and  Decoration  (three 
years)  ;  and  (4)  Course  in  Architecture  (two  years). 

(II)  Department  of  Mechanic  Arts,  in  which  there  is  a  systematic  three-year  course  in  mathematics, 
mechanical  drawing,  freehand  drawing,  science,  English  language  and  literature,  history,  civics, 
shopwork  in  wood  and  iron,  applied  electricity. 

(III)  Department  of  Electrical  Engineering,  y\z.: — Systematic  two-year  course  in  the  science  and 
practical  applications  of  electricity,  with  mathematics,  physics,  chemistry,  mechanics,  labouring 
work,  etc. 

(IV)  Department  of  Commerce  and  Financi,  which  has  (I)  a  general  two-year  course  in  commerce 
and  finance  ;  (2)  a  one-year  commercial  course  for  teachers  ;  (3)  office  courses  of  one-year,  viz., 
private  secretary,  hook-keeping,  stenography. 

(V)  Science  Courses,  viz.,  (1)  special  courses  in  mathematics,  algebrn,  geometry,  mechanics,  trigon- 
ometry, surveying,  calculus  ;  (2)  courses  in  theoretical  and  practical  physics  ;  (3)  courses  in 
chemistry,  general  chemistry,  qualitative  and  quantitative  analysis,  organic  chemistry,  foods  and 
dietetics,  chemistry  of  textiles. 

(VI)  Technical  Courses,  each  two  years.— (1)  Course  in  mechanical  drawing ;  (2)  course  in  machine 
construction. 

(VII)  Department  of  Domestic  Science,  containing  (1)  courses  in  household  economy  and  cookery  ; 
(2)  normal  course  in  domestic  science,  of  two  years'  duration. 

(VIII)  Department  (f  Domestic  Arts  in  which  are  given  (1)  courses  in  dressmaking  ;  (2)  courses  in 
millinery  ;  and  (3)  a  two-years'  normal  course  in  domestic  arts. 

(IX)  Junior  Course  in  Domestic  Science  and  Arts  for  Toung  Women,  viz.,  (1)  A  systematic 
two-vear  course  for  young  women,  embracing  English  language  and  literature,  mathematics, 
general  chemistry,  physiology  and  hygiene,  general  history,  freehand  drawing,  business  customs 
and  accounts,  principles  and  practical  training  in  domestic  science  and  arts  ;  and  (2)  Advanced 
elective  courses  in  the  foregoing  subjects. 
(X)  Normal  Courses  for  the  Tiaining  of  Special  Teachers,  viz.,  (a)  in  manual  training;  (b)  in 
domestic  science;  (c)  domestic  arts;  and  (d)  commercial  courses, 

(XI) 
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(XI)  Library  School,  for  the  purpose  of  affording  a  systematic  1-year  course  in  the  theoretical 
and  practical  training  of  librarians. 

(XII)  Courses  in  English  Language  and  Literaf lire,  \iz.,  ihetoric, -prose  style,  American  literature, 
English  literature,  popular  studies  in  Old  World  literature. 

(Xtll)  Department  of  Physical  Training,  which  has  for  this  purpose  (1)  Institute  Classes  for 
students  ;  and  (2)  special  courses  for  young  women. 

(XIV)  Department  of  Evening  Courses,  viz.  :  (a)  Special  courses  in  all  the  departments  of  the 
Institute  of  six  months'  duration  ;  and  (b)  Systematic  courses  extending  over  two  and  three 
years,  for  which  certificates  are  granted. 

(XV)  Department  of  Free  Public  Lectures  and  Concerts. — These  continue  during  the  winter 
months,  and  are  of  the  following  nature,  viz.,  (1)  afternoon  and  evening  courses  of  lectures  in 
art,  science,  technology,  etc. ;  and  (2)  weekly  organ  recitals  and  concerts. 

(XVI)  Free  Evening  Classes  in  Choral  Music,  lasting  from  October  to  March,  and  consist  of  (1)  The 
Choral  Class,  general  training  in  Choral  Music ;  and  (2)  the  Drexel  Chorus,  with  advanced 
training  in  oratorio  music. 

(XVII)  Library  and  Beading-room,  the  library  containing  28,000  volumes. 

(XVIII)  Museum  and  Picture  Gallery. — The  museum  contains  valuable  and  important  collections 
of  textiles,  wood  carvings,  raetalwork,  ceramics,  casts,  drawings,  and  prints. 

The  picture  gallery  contains  the  John  D.  Lankenau  collection.  The  Institute  possesees 
also  the  paintings  bequeathed  to  it  by  the  founder. 

The  library,  museum,  and  picture  gallery  are  open  free  to  the  public  daily,  except  on 
Sundays  and  legal  holidays. 

"  While  some  of  the  courses  are  specially  designed  for  either  young  men  or  young  women,  and  are 
quite  distinct  in  their  arrangement  and  management,  all  the  general  courses  are  open  to  both  sexes,  on 
the  same  terms  and  conditions." 

The  academic  year  is  divided  into  two  terms,  beginning  respectively  in  September  and  February. 

26.  Concluding  Remarks. — The  outlines  of  American  Technical  Education  given  in  this  chapter 
suggest  the  secondary  and  lower  form.s  that  may  be  found  throughout  the  United  States.  Technical  and 
technological  education  of  the  highest  grade  will  be  dealt  with  much  later  in  the  Report.  Several 
chapters  immediately  following  will  deal  with  other  forms  of  technical  and  industrial  instruction  seen  in 
America. 

In  conclusion  it  may  be  remarked  that,  in  order  to  adequately  appreciate  American  education,  it 
must  be  remembered  that  the  American  student  is  usually  very  much  in  earnest  in  his  attendance  at  the 
courses  he  takes  up.  The  teaching,  the  general  scheme,  the  practical  work  o£  the  students,  seemed,  as  far 
as  was  seen  by  the  Commissioner,  to  be  of  excellent  quality,  and  the  equipment,  in  the  way  of  apparatus, 
left  but  little  to  be  desired. 
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CHAPTER  XX. 

Industrial  and  Technical  Education  at  the  Tuskegee  Normal 
and  Industrial  Institute,  Alabama. 

[G.  H.  KNIBBS.] 

1.  Introduction. — Probably  no  form  of  industrial  and  technical  education,  to  be  found  in  any  part 
of  the  world,  exhibits  more  completely  the  significance  of  Froebel's  message  to  mankind,  and  the  possi- 
bilities of  truly  practical  education,  than  does  that  to  be  found  at  the  industrial  technical  schools  of 
Tuskegee,  in  Alabama.  Space  will  not  permit  of  any  references  to  the  book  by  Mr.  Max  Bennett 
Thrasher,  "  Tuskegee,  Its  Story  and  Its  Work,"  which  gives  a  general  account  of  the  institution  from  a 
popular  point  of  view.' 

The  following,  while  perhaps  of  less  interest  to  the  general  public,  is  a  sketch  of  the  detailed  nature 
of  the  work  done  at  the  Institution,  and  is  therefore  of  greater  value  to  educationists. 

2.  The  Tuslcegee  Institute,  Alabama. — As  already  indicated,  one  of  the  most  remarkable  develop- 
ments of  technical  and  industrial  education  in  America  is  that  which  is  to  be  found  in  the  Tuskegee 
Normal  and  Industrial  Institute  of  Alabama,  United  States,  the  Principal  of  the  Institution  being 
Mr.  Booker  T.  Washington,  who  has  probably  done  more  for  the  practical  education  of  the  coloured 
people  of  America  than  any  other  living  man.  The  Institution  is  governed  by  the  Executive  Council,  at 
the  head  of  which  is  the  Principal.  There  is  a  General  Superintendent  of  Industries,  four  Directors,  viz., 
of  the  Academic  Department,  the  M:echanical  Industries,  the  Agricultural  Department,  and  the  Industries 
for  Girls,  the  last  being  Mrs.  Booker  T.  Washington.  The  other  officers  are  the  Principal's  private 
secretary,  a  business  agent,  chaplain,  commandant  of  cadets,  officer-in-charge  of  boarding  department,  and 
a  lady  principal.' 

Under  the  Academic  Department  the  following  subjects  are  treated,  viz. : — Predagogy,  mathe- 
matics, chemistry,  physiology,  vocal  music,  physics,  geography,  book-keeping,  mind  study,  moral  science, 
grammar,  literature,   reading,  freehand  drawing,   instrumental  music,  writing,  history,  and  gymnastics. 

In  the  Department  of  Mechanical  Industries  instruction  is  given  in  the  following  subjects,  viz.  : — 
Tiusmithing,  carpentry,  blacksmithing,  architectural  and  mechanical  drawing,  electrical  engineering, 
brickmasonry  and  painting,  wood-working  machinery,  brickmaking  machinery,  steam  engineering, 
founding,  plumbing  and  steam-fitting,  harness-making  and  carriage-trimming,  shoemaking,  tailoring, 
printing,  and  wheelwrighting.     There  are  twenty-two  instructors  in  this  department. 

In  the  Agricultural  Department  the  subjects  of  instruction  include  practical  agriculture,  home- 
farm,  stock-raising,  dairying,  landscape-gardening,  horticulture,  bureau  of  nature-study.  There  are 
eight  instructors  in  connection  with  this  department. 

In  the  Department  of  Industries  for  Oirls  the  time  is  devoted  to  instruction  in  dressmaking 
and  plain  sewing,  millinery,  cooking,  laundering,  upholstering  and  mattress-making,  basketry,  and  Sloyd. 
There  are  ten  instructors. 

For  the  Military  Department  there  are  three  instructors,  viz.,  a  Commandant  of  Cadets,  an 
Assistant  Disciplinarian,  and  a  Bandmaster. 

Connected  with  the  Tuskegee  Institute  there  are  also  the  following,  viz.  : — 

(i)  Phelps'  Hall  Eihle  Training  School,  where  there  are  three  instructors,  together  with  the  Dean 

appointed  for  the  teaching   of  Bible  history,  Sacred  geography.  Scripture,  English,  and  vocal 

music, 
(ii)  The  Children's  House,  where  instruction  is  given  in  grade    work  and  kindergarten  by  three 

teachers, 
(iii)  Housekeeping    Division,    where   all   the    details   of    domestic   economy   are    given    by    three 

instructors, 
(iv)  A  Nurse  Training  Division,  the  staff  of  which  consists  of    a  resident  physician-in-charge,  a 

matron,  and  a  nurse. 
There  are  also  a  Library,  the  "  Southern  Letter  "  (the  journal  of  the  school),  what  is  known  as  the 

"  Tuskegee  Student  "  (another  journal  of  the  school),  and  the  Tuskegee  Institute  Bank. 

The  Department  of  Administration  consists  of  the  following  officers,  viz.  : — A  private  secretary  to 
Principal,  registrar,  assistant  to  Principal's  secretary,  two  Northern  financial  agents,  resident  auditor, 
two  Negro  Conference  agents,  a  head  book-keeper,  and  a  cashier. 

3.  History  of  the  Institution. — The  Tuskegee  Institute  was  opened  on  4th  July,  1881,  under  the 
name  of  the  "Tuskegee  State  Normal  School  "  with  a  subsidy  of  2,000  dollars— roughly  £400.  In  1883 
this  was  increased  to  3,000  dollars.  The  property  immediately  belonging  to  the  school  consists  now  of  57 
buildings,  2,500  acres  of  land,  800  head  of  live  stock,  more  than  50  waggons,  carriages,  and  vehicles  of 
various  kinds,  and  is  valued  at  about  £80,000.  In  1899,  the  National  Congress  granted  the  school  25,000 
acres  of  mineral  land,  the  probable  proceeds  from  which  will  be  125,000  dollars— roughly,  £25,000 — to  be 
used  for  endowment  purposes.  The  total  value  of  the  property,  equipment  and  endowment,  is  therefore 
about  £160,000.  The 

'Small,  Maynard,  &  Co.,  Boston,    1901.    Price,  1  dollar. 
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The  object  of  the  Tuskegee  Institute  is  to  furnish  to  young  coloured  men  and  women  an  opportunity 
to  acquire  thorough  moral,  literary,  and  industrial  training,  so  that  when  they  go  out  from  Tuskegee,  by 
putting  into  execution  the  practical  ideas  learned  there,  they  may  become  the  real  leaders  of  their  communi- 
ties, and  thus  bring  about  healthier  moral  and  material  conditions.  The  institution  also  aims,  through 
the  Phelps  Hall  Bible  Training  School,  to  better  fit  young  men  and  women  for  the  ministry  and  for  other 
forms  of  Christian  work. 

The  constant  aim  is  to  so  correlate  the  literary  and  industrial  training,  that  a  student  cannot  get  the 
one  without  the  other. 

The  buildings  of  the  Institute  are  :— The  Porter  Hall,  a  three-storey  frame-building  with  basement, 
containing  the  office  of  the  Principal,  treasurer,  head  book-keeper,  and  director  of  the  Academic  Depart- 
ment ;  the  Olivia  Davidson  Hall,  a  three-storey  brick  structure  ;  the  Science  Hall,  a  three-storey  brick 
buildii^g  with  well-equipped  chemical  and  physical  laboratories ;  the  Gassedy  Hall,  now  a  dormitory ;  the 
Alabama  Hall,  a  four-storey  brick  building,  mainly  a  girls'  department,  it  has  also  a  bakery ;  the  Hunting- 
ton Hall,  a  brick  two-storey  building  with  twenty-two  rooms  ;  the  Rockefeller  Hall ;  the  Phelfs  Bible 
Training  Scho'ol  Building;  the  Slater- Armstrong  Memorial  Agricultural  Building  ;  the  Hospital;  the 
Dorothy  Hall ;  the  Children's  House  ;  and  the  Carnegie  Library.  The  last  is  a  brick  structure  costing 
about  £4,000.  The  Institute  runs  two  papers,  viz.,  a  weekly  one,  the  "  Tuskegee  Student,"  for  students  and 
graduates,  and  a  monthly  journal,  "  The  Southern  Letter,"  which  contains  a  record  of  the  Institution's 
graduates,  and  is  dispatched  to  philanthropic  people  throughout  the  United  States. 

The  following  indication  is  given  of  the  view  of  the  Institute  as  to  Gymnastics  and  Military 
Training : 

Oymnaslics  for  Young  Women. — Especial  attention  is  given  at  Taskejee  to  gymnastics  for  young  women.  The 
object  is  to  counteract  the  evils  resulting  from  habitually  incorrect  positions,  to  improve  the  general  carriage,  bring 
about  healthy  respiration  and  circulation,  and  to  tone  up  the  whole  body. 

The  free  standing  movements  of  the  Swedish  or  "  Ling "  system  are  followed.  The  work  embraces  all  the 
fundamentals  of  gymnastics  ;  bonding,  twisting,  stepping,  marching,  and  breathing.  The  instructor  in  charge  comes  from 
the  Boston  Normal  School  of  Gymnastics. 

Gymnastics  among  the  young  men  comes  in  connection  with  their  military  drill,  and  is  under  the  supervision  of 
the  Commandant  of  Cadets. 

unitary  Training. — The  military  system  has  been  introduced  for  the  reason  that  it  cultivates  habits  of  order, 
neatness,  and  unquestioned  obedience.  Besides,  tlie  drill  is  good  pliysical  training,  promoting,  as  it  does,  a  manly  bearing. 
"  Setting-up  "  exercises,  according  to  the  very  latest  methods  used  in  the  United  States  army,  have  been  introduced. 
No  guns  are  used. 

The  Battalion  is  composed  of  four  day-school  companies  of  about  seventy  members  each,  and  about  the  same 
number  from  the  night-school.  The  companies  arc  oiiicered  by  btiulents,  wlio  are  commissioned  by  the  Institute 
Commandant.     The  day-school  companies  form  each  wceli  day  morning,  boiore  the  school  session. 

4.  Rejulations  of  Admission,  etc. — Applicants  for  admission  must  be  14  years,  of  age,  of  good 
physique  and  character,  and  must  be  able  to  pass  an  examination  in  what  is  known  as  the  "C  Preparatory 
Class."  They  attend  school  four  days  each  week,  and  are  required  to  work  six  days  in  the  month,  one 
school  day  each  week  and  every  other  Saturday.  In  the  night-school  the  entrance  age  is  16  years,  and 
applicants  must  be  able  to  perform  adult  labour. 

All  tuition  is  free.  An  entrance  fee  of  2  dollars  is  charged.  Board  per  month,  including  furnished 
room,  laundry,  light  and  fuel,  etc.,  is  8  dollars.  The  books  cost:  for  Junior  Class,  4  dollars;  B  Middle  Class, 
4-80;  A  Middle  Class,  6-75  ;  Senior  Class,  6-25  ;  C  and  B  Preparatory  Class,  2  dollars  each;  A  Pre- 
paratory Class,  320. 

The  night-school  is  designed  for  those  who  are  too  poor  to  pay  the  expenses  of  the  day-school.  Day- 
school  students  are  given  an  opportunity  of  earning  from  150  to  3-00  dollars  per  month,  leaving  only  5-0 
to  6-50  to  be  paid  in  cash.  A  good  outfit  of  clothing  is  necessary,  and  £9  or  £10  will  pay  for  nine  months' 
expenses  in  the  Institute. 

Night-school  students  may  work  out  at  least  all  of  their  board  for  the  first  six  months,  but  no 
student  is  paid  more  than  about  £2  10s.  a  month  in  excess  of  his  board. 

Discipline. — The  scheme  of  discipline  has  some  features  of  special  interest.  Regular  habits  of  rest 
and  recreation  are  insisted  upon,  no  student  can  leave  the  grounds  without  permission,  and  when  permitted 
must  wear  their  regulation  cap.  Young  women  must  be  accompanied  by  a  lady  teacher.  Students  are 
required  to  bathe  at  stated  periods,  adequate  facilities  for  bathing  being  provided  in  the  school.  Tobacco, 
intoxicating  drinks,  dice,  and  cards  are  prohibited.  Students  may  not,  whilst  at  the  school,  take  part  in 
political  mass  meetings. 

Students  may  be  "dropped"  for  inability  to  master  studies,  irregularity  of  attendance,  and  failure 
to  comply  with  regulations.  What  is  known  as  the  "demeriting"  system  has  been  adopted  with  a  view 
to  discipline  for  misconduct.  Thirty-three  and  one-third  "demerit"  marks  constitute  a  "warning." 
Three  "  warnings  "  involve  either  suspension  or  expulsion  at  the  discretion  of  the  Executive  Council. 

5.  Elementary  Technical  Instruction.— Children  who  attend  the  "  Children's  House"  have  at  their 
disposal  a  two-acre  block  of  land  for  instruction  in  agriculture.  They  learn  the  names  and  uses  of  garden 
and  farm  tools,  the  preparation  of  the  ground,  the  making  and  application  of  fertilisers,  plantin"  and 
germmation  of  seeds,  growth  and  maturing  of  plants,  the  harvesting  of  crops.  And  they  watch  the  work 
done  on  the  home  farm.  The  course  of  study  being  of  special  interest,  is  therefore  given,  and  is  as 
follows  : —  ° 

First  year--(l)  Gardening:  kinds,  value.  (2)  Tools  :  kinds,  care,  use.  (3)  Planting  :  how  to  plant  for  fall  vegetables; 
wmdow  plants.  (4)  Seeds  :nammg  value  or  food,  etc.  (5)  Seeds:  conditions  for  sprouting;  value  of  seed 
leaves  (6)  Testing  for  vHahty  ;  when  and  how  to  plant.  (7)  Kinds  of  soil,  preparation^  (8)  PUnts  for  food  for 
man,  for  other  animals.     (9)  Collecting  insects  ;  vegetable  exhibition  •'tik.i'I'S 

Second  ^;f:-(l)  S°i'^=  "J^^,°f//<=h^^  (?)  Hot-beds,  cold  frames,  seed-beds,  walks,  terraces,  keeping  in 

repair.  (3)  Fall  vegetables  :  planting,  cultivation,  protection.  (4)  Farm  and  garden  tools  ;  new  and  old  kinds 
compared  with  respect  to  saving  labour.  (5)  Winter  ploughing:  when,  where  and  how  Te)  Trees  and 
shrubbery  :  p  apting,  care,  reasons  for.  (7)  Early  vegetables  ;  relations  of  co^s  to  fertiUsing"  plan  ing  care,  and 
cultivation.  (8)  Insects  :  names  and  habts  ;  whv  nrotect  rtitip  .  mntv,„^  "f=  ku  iciiiuomg,  jjianiing,  caie,  »u>i 
(9)  Irrigation  :  Uy  irrigate;  methods;  time.    ^  ^  ''    '""^'""^  °*  exterminating  the  injurious  ones. 

P»-o,9J-fS8(i)e  iVatere  iSMc^y.—"  The  Institute's  leaflets  on  Nfltiiro  '<tn.1„  „-«,>  J  •.■        ^         ■     it-  i 

Frequent  excursions  to  the  school  gardens,  truck  farm! ne"gh wf ..rdcn    a^d  fioir  f ''  ^""SS^fZ^^^P^  m  this  work, 
the  Tittle  minds  to  become  acquainted  with  Nature's  God  "^  ^  ^''^^^'  ^"™'^^  splendid  opportunities  for 

The 
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e^aikTl!f,w'?''^''1^''i°"'''f  "ndoubtedly  lays  the  foundation  of  the  industrial  instruction,  and  its 
etaus  are  quoted  as  of  sufficient  general  interest. 

..  „  „  '^'f'J'^"^'"'  Course.-"  The  underlying  thought  of  the  Kindergarten  year  is  the  connection  of  the  seasons. 
i'att.-bubject:  Preparation  of  Nnture  and  her  creatui^es  for  winter.     Work-time  in  contrast  to  rest-time. 
.<  i"^  <="'>'"ges  are  lUustnited  by  drawings  with  coloured  crayons  and  by  the  paper  cutting 
leadinc.hi?n    n„n    ^  fall  many  of  the  talks  are  on  the  family  ;    the  ohdd's  relationship  to  mother  and  father 
forlTi&c^^^^^^^  ^^y'  *'"^-^^-"'  thought  of  which  is  an  expression  of  gratitude 

"•  '^"'^°  preparation  for  the  winter  rest-time  culminates  in  the  Thanksgiving  Party,  and  tlic  spirit  of  thank- 
..  „..  ,    f"l"«f  .>^  expressed  at  Christmastime  in  the  gifts  tliat  are  made  for  the  parents.  °         ^  ^ 

"  ^ti»«f)-.— Subject  ;  Protection. 

II  The  carpenter  is  the  protector  of  the  family. 

. „"  ?'^'^"^ff  °f.^iff«"0"t  dimensions  are  built  with  the  building  gifts,  which  devclopo  the  ideas  of  high  and  low, 

large  and  small,  wide  and  narrow.  s  > 

1,;=,    .   !i  '^^^  sliuemaker  is  a  symbol  of  personal  protection.      His  shop  is  visited,  and  thu  children  watch  him  at 

li  IS  M  01  it . 

'I  Shoes  are  folded  with  paper  and  moulded  with  clay. 
'] Knights  and  soldiers  are  symbols  of  State  proteotion. 
1  1     ''.  "«  ?"deayour  to  develope  the  heroic  and  cultivate  and  strengthen  the  spirit  of  patriotism  through  the 
celebration  of  Washington  and  Lincoln's  birthdays.  art  b 

''  The  ideal  of  all  that  is  good  is  presented  to  the  child  in  the  songs  of  the  knights. 
Drums  are  modeled  and  music  cut  from  paper. 
"  5;)nncr.— Subject :  Awakening  of  life. 

"  Talks  are  given  emphasising  the  importance  of  wind  and  sun.     Windmills  and  weather  vanes  are  folded 
with  paper. 

"  Flowen  and  Bh-dx :  The  '  pussy '  willow  is  the  first  sign  of  awakening  life.     Birds,  birds'  nests  and  eggs  are  modeled  and 
jonquils  drawn. 


.       ,      ,  .         --■■ —   ■.— >    badges  are  made  in  the  form  of  Froebel's 

tavounte  flower  (the  daisy)  and  worn  by  the  children. 
"Gardening:  Seeds  which  the  children  bring  are  planted  in  the  garden,  and  small  tools  are  given  them  to  carry  on  this 
interesting  work. 

"  Games,  illustrative  songs  and  stories  are  a  part  of  each  day's  programme.  The  games  teach  habits  of 
animals,  and  help  children  to  be  more  in  sympathy  with  them.  The  songs  bring  forth  some  truth,  increase  the 
love  for  music  and  emphasise  rhythm.  Stories  lift  the  children  from  their  environments  ;  each  has  some  good 
moral,  and  they  are  important  in  that  they  improve  langu.ige." 

6.  Department  of  Mechanical  Indiostrios. — In  all  the  DepiU'fcments  of  Tuskcgec  throe  objects  are 
kept  constantly  in  \iew,  viz.  :  — 

(1)  To  teach  the  dignity  of  labour. 

(2)  To  give  the  student  a  thorough  knowledge  of  a  trade. 

(3)  To  enable  the  student  to  pay  a  portion  of  all  their  expenses  in  labour. 

The  courses  in  the  Department  of  Mechanical  Industries  are  as  follows  : — 

(1)  Carpentry.  (2)  Repair  Shop.  (3)  Blacksmithing.  (i)  Printing.  (.5)  Whcelwrighting.  (6)  Har- 
ness-making and  Carriage-trimming.  (7)  Painting.  (8)  Machinery,  engineering  and  founding. 
(9)  Shoemakiiig.  (10)  Brickmasonry  and  Plastering,  (11)  Brickmaking.  (12)  Sawmilling. 
(13)  Tinsmithing.  (14)  Tailoring.  (15)  Mechanical  Drawing.  (16)  Architectural  Drawing. 
(17)   Electrical  Engineering ;  and  (18)  Canning. 

7.  Cnrpentty.  etc — The  work  in  this  division  is  subdivided  into  (i)  Carpentry  proper,  (ii)  Wood- 
turning,  and  (iii)  Cabinet-making.     The  course  of  study  covers  three  years,  as  follows  : — 

First  Year. — Names  and  uses  of  tools  ;  sharpening  and  setting  for  use.  Working  out  pieces  of  timber  to  various  gauges 
and  lengths  ;  forun'ng  angles  and  plain  dovetailing  as  applied  in  framing.  Sketching  and  making  plain  brackets. 
Lectures  on  general  topics.     Study  and  construction  of  sixteen  set  jiroblems  in  carpentry.     Observation  lessons. 

Second  Year. — Framing.  Inspection  of  brick  work.  Straiglituiiing,  squaring  and  plumbing.  Bracing,  tying  and  bridging. 
Sizing  stiid«,  joists,  etc  Formation  of  cornices.  Setting  window  frames.  Shingling  and  flooring.  Rafter 
cutting.  Weather-boarding  and  boxing.  Lectures  and  supplementary  studies.  Study  of  sixteen  problems  in 
carpentry,  from  0  to  II.     Selection  of  building  sites  and  examination  of  building  soils,  etc. 

Third  Year. — Stairway  building.  Ilites  and  treads.  Making  patterns  of  stairs.  Hints  in  wood-carving  and  application 
in  cabinet-making.  Drawing  brackets  from  original  and  selected  designs.  Furniture-making.  Care  and  use  of 
machinery,  machine  setting  and  regulating,  etc.  Bill  of  lumber,  estimates.  Lectures  and  supplementary  studies. 
The  sixteen  problems  in  carpentry  completed.     Estimates  of  material. 

The  course  in  Wood-worhmg  Madiin'ry  is  of  one  year's  duration,  and  is  as  follows  : — 

First  Quarter. — Names,  uses,  and  attachments  of  machines.  Their  setting-up,  speed-regulating,  and  care.  Brazing  apparatus 

and  the  care  of  it.     Names  of  edged-tools  used  with  the  machine,  the  method  of  sharpening  and  using  them. 
Second  Quarter. —  Practical  work  on  each  machine  from  black-board  designs  or  sketches.     Wood-turning. 
T}iird  Quarter.— Cowrse  in  wood-turning.     Practical  work  on  all  machines. 

The  C ahinei-m  aklnj  Course  in  identical  in  duration  with  that  of  Carpentry  proper,  and  its  object  is 
to  give  students  a  complete  knowledge  of  the  art. 

Corpentrij ;  the  Ri'pair  Shop. — This  is  but  an  auxiliary  to  the  regular  Division  of  Carpentry,  the 
course  of  study  and  the  duration  of  the  course  being  similar. 

8.  Blaeksmiihing. — The  course  of  study  in  Blacksmithing  is  of  two  years'  duration,  the  details  of 
which  arc  as  follows  : — 

First  !'.«•. — Cleaning  the  shop.  Making  fires.  Names,  uses,  and  care  of  tools.  The  importance  of  keeping  water  and 
coal  in  tlie  trouo-hs,  also  economy.  Striking.  The  various  size  drills,  stocks,  and  dies.  The  use  of  the  hand 
Iiamnior  and  tongs.  The  figures  on  the  iiile  and  measurements.  The  different  sizes  of  iron.  The  formation  and 
kinds  and  (trades  of  iron  and  st?el.  Welding  iron,  and  the  dili'erent  kinds  of  welds.  The  use  of  sand.  Practice 
in  making  Tap  links,  lap  rings,  staples,  hasps,  S-hooks,  gate  hooks,  hame  hooks,  and  round  rings.  Resetting  tires 
and  the  use  of  the  traveller.  The  use  of  wehling  compound,  welding  steel.  Welding  and  setting  axles.  Measure- 
ment of  the  track  of  axles.  Welding  and  setting  tires,  also  dish  of  ucav  wheels.  Making  clips,  nuts,  brace  ends, 
also  welding  braces  and  the  proper  lengths.     Putting  work  together.     Bench  work. 

Compositions  are  written  on  these  subjects  monthly,  also  monthly  examinations  are  given. 

Second 
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Second  Year. — Horseshoeing.  The  condition  of  a  shoeing  floor.  How  to  make  a  shoer'a  fire.  The  name  and  use  of 
shoeing  tools.  The  mould  and  method  of  striking  on  a  shoe.  The  names  and  sizes  of  shoes  and  nails.  The 
manner  of  filing  and  pulling  off  a  shoe,  trimming  the  foot  and  clinching  a  shoe.  The  different  parts  of  a  foot  and 
how  to  drive  a  nail.  The  different  kinds  of  shoes  used  for  horses  with  various  ways  of  travelling.  Special 
lessons  in  fitting.  Waggon  work,  dash  and  rail  work.  Fender  work.  The  making  and  tempering  of  tools. 
Work  from  drawing.  Repairing  different  parts  of  buggies.  Estimating  and  cost  of  different  things  and  jobs. 
Hanging  and  trimming  up.  Buggy  gear  work,  body  and  hoop  work.  Practice  in  truck  and  carriage  forging. 
Repair  work  of  an  advanced  order  is  done  by  the  students  while  this  course  is  being  taught. 
Compositions  are  given  monthly  on  each  subject. 

9.  Course  in  Printing.  —The  course  in  Printing  is  considered  one  of  the  most  important  branches 
of  instruction  in  the  school.  The  complete  programme  of  study  is  of  three  years'  duration,  the  details 
being  given  hereunder,  viz.  : — 

First  Year  — Care  of  office,  oiling  presses,  treatment  of  rollers,  learning  type  names,  point  system  and  tools.  Technical 
terms,  proving  signs  and  proof-marks,  lay  of  the  case,  proper  position  at  the  case,  and  general  review. 

Sxond  Year. — Care  of  presses,  making  ready  and  running  a  platen  press,  regulating  impression  on  platen  press,  distribution 
of  colour,  care  of  ink  and  mixing  colours,  names  and  sizes  of  paper,  use  and  care  of  the  paper-cutter. 

Third  Yuar. — Composition,  proof-reading  and  type-setting  contests.  The  importance  of  uniform  spacing,  careful 
justification,  accurate  punctuation,  and  correct  capitalisation  is  insisted  on.  Measuring  type,  casting  ofif  copy  and 
imposition.  Making  up  and  locking  newspaper  forms.  Making  ready  on  cylinder  press  ;  overlays  and  underlays 
for  type  and  various  kinds  of  cuts.  Making  out  orders,  rendering  estimates  and  writing  essays  on  subjects 
relative  to  the  trade.  Lectures  on  colour  printing,  journalism,  bookbinding,  the  progress  of  the  printer's  art  and 
allied  subjects. 

Instruction  in  this  course  embraces  all  the  usual  forms  of  printing,  the  principles  underlying 
attractiveness  of  appearance  are  fully  explained,  and  originality  is  rigidly  insisted  on. 

10.  The  Course  in  Wheelwrighting. — The  course  of  study  in  wheehvrighting  covers  three  years,  a 
knowledge  of  its  details  may  be  gathered  from  the  following  description  : — 

First   Year. — Care  of  tools.     Elementary,  with  saw,  plane,  drawing  knife,   chisel,   and  spoke  shaver.      Kinds  of  joints 

splices,  mortises,  tenons,  mitres.     Kinds  of  wood  and  their  selection. 
Second  Year. — Pattern-making  ;  working  by  patterns.    Making  wheelbarrows,  carts,  trucks,  and  wheels.    Construction  of 

waggons,  carts,  and  drays.     Sketching  work. 
Third  Year. — Practice  in  building  wheels  continued.      Copying  with  dimensions  into  note-books,  and  working  from  copy 

continued.     Building  buggies,  bodies,  and  gears.     Construction  of  buggies  and  phaetons. 

The  instruction  in  icood-turning,  which  takes  place  during  the  second  year,  is  identical  with  that  of 
the  Carpentry  Section. 

11.  Harness-making  and  Garriage-f rimming. — To  instruction  in  harness-making  and  carriage- 
trimming  two  years  and  three  years  respectively  are  devoted.  All  of  the  harness  u.sed  by  the  school  and  a 
large  quantity  sold  to  the  public  is  made  by  the  students  in  this  division  each  year.  The  following  are 
the  details  of  the  work  in  harness-making : — 

First  Year.  —Care  of  shop,  names  and  care  of  tools,  threadmaking  and  practice  stitching.      Quality  and  preparation  of 
leather.      Names   and   dimensions   of  straps.     Repairing  all  grades  of  harness.     Cleaning  and  oilmg  harness 
Makmg  odd  parts  of  harness,  such  as  hame-straps,  shaft-tugs,  bridle  fronts,  side  straps,  crupper  docks,  girths  etc 
Fittmg  and  hnishing  up  harness.  .  o         >       • 

Second  rear.— Review  of  work  of  first  year.  Names  and  grades  of  trimmings,  and  names  and  grades  of  leather.  Patent 
leather  work.  Cutting  patterns.  Making  fancy  harness.  Making  all  grades  of  cart  and  gig  saddles.  Inspection 
and  criticism  of  work.  o        o  b  =  i 

The  details  of  the  course  in  Carriage-trimming  are  : — 

i^H-rf  Jeon— Use  of  scissors  and  needle.     Basting.     The  use  of  the  tack  hammer.     Stitching  on  machine 

Second  Year. — Drafting,  pattern-cutting,  making  cushions,  repairing. 

Third  reaT-. -Making  cushions,  continued.     Drafting  and  cutting  material  for  buggy  tops.     Setting  and  trimming. 

Night-school  students  take  drawing  lessons  twice  a  week. 

U.  Course  in  Painting.— The  course  of  study  in  painting  is  of  two  years'  duration,  the  details 
thereof  being  as  follows  : — 

First  rear.-Cleaning  shop  and  keeping  tools  in  order.  Names  and  uses  of  brushes.  Names  of  colours  SandDanerins 
and  primmg.  Model  work.  Pnming  houses.  Finishing  ;  interior  work,  hard  oding  and  stainiiir  Serk,f 
work;  estimates,  waggon  pamting,  mixing  and  colouring  putty  ^  stamiiig.     JLxterior 

Second  r.ar  -Advanced  work  in  interior  and  exterior  decorating.  Carriage,  furniture,  and  sign  paintinc  Mixiue  naints 
&^.i&%g™EStcr'  ^*"'"^-    ^'^'^''  '-''""'''  *~^  ^^"^^^^    Acfvau^c^d  work  in  stl^  and 

In  all  the  branches  harmony  of  colour  is  the  prime  factor.  The  theory  class  meets  dailv  with  the 
exception  of  Saturdays.     The  night-school  students  have  drawing-lessons  once  J  week.  ^ 

13  Courses  inMacUnerv,  Engineering,  and  Founding. -The  machine-shop  is  equipped  with  modem 
machine  tools  driven  by  power  from  an  "  Atlas  "  steam-engine.  ''^  "-quippea  wim  moaern 

Lathe,  planer,  shaper,  and  drill-press  work,  as  well  as  bench  wnA,  n„,i  „  ■  .... 

mechanical  equipment  of  the  school,  in  luding  steaui  ouZl  T"'"  '"  ''"'^'"^  '',  §"'?•  ^"  '■'P=''"°g  "^  *'^^ 
presses,  metal  working  machines  etc  is  done  In  thl  ^^  T?  '  ^''^'"""^nfe-'nes,  wood-working  machines,  printing 
this  shop,  including  iLndry  mrchinerV  a "ricuHural  ,^^^^^^^^  "^T-  ^'^™^  6%  clifferent^iachines  outside  of 
furnishing  the  best  fuustrati^ns  for  "re'^ihefry  wo  k  o  tW  dT/i^ior'^'T'"?''^'  ''"■  ""'^  1"  ^""^  "P""''""' 
men  have  studies  from  eleven  different  steam-in -^ines   s rvon  ,t„n,l  the  steam  ,-ngin.ers'  course,  the  young 

w^k^s^tem.   with  mdes   of   piping,   and   ..^-'^-'^--^^^-P. -oWe  .eau,-^ 

^.^J^£tli:t^Xl^  s:^-^ZZT''''^^'^'''r  St-tovant  blowers.     One 
week,  500  to  1,500  lb.  of  mkal  being  poured  off  each  teek""""'^'  '''^'^''-      ^"^   "  ^'''''  "  "^^  "'^^^  ^ 

The 
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The  details  of  the  machinery  course  which  is  of  three  years'  duration,  are  as  follows  :— 
First  l'««^'-.--Use  of  rules  squares  and  calipers.  Instruction  in  foundry  practice.  Vice  work  in  chipping,  filing,  and 
an,1  S„.  1 T  T  ^"'' '^^^^^  J^^''«°'-y  °f  thread  standards  and  measurements.  Laying  off  work  for  drill  press 
3  t™t!!^'„  f  fi^Vi??"  t?'  <'^."*res,  gauges,  templates,  files,  gauge,  and  cape  chisels.  Babbitting  small  boxes 
^n^inl  V  1  •  ^^^^^^^-  Naming  machinery  parts  and  technical  terras.  The  action  of  steam  in  the  steam- 
t^fi.  ^^'^^^ag  unions,  glands,  and  man-heads.  Machine  shop  arithmetic  and  written  work.  Speed  of  machine 
tools  on  various  metals.  ^ 

Second  I-™r.-Drill  press  work  with  twist  drills.  Grinding  drills,  reamers,  and  counter-borers.  Use  of  various  steels. 
Tempering  and  annealing.  Foundry  work  in  moulding  and  cupola  management.  Boring  bars  in  drill  press. 
V  alve  setting  on  steam-engines.  Engine  governors  and  valve  motions.  Duplex  pumps,  steam  traps,  and  water 
meiers.  l-roper  methods  of  piping  steam  machinery.  Practical  work  with  injectors,  lubricators,  and  air-pump. 
Sliaper  work  m  slotting,  grooving,  and  bevelling.  Planer  work  in  straight,  oval,  and  bevel  cuts.  Lathe  work  in 
turning  straight ;  and  oval  and  general  repair  worlc  Arithmetic  in  machine  shop  problems.  Boiler  management, 
satety-valves,  reducing  valves,  gauges,  and  trimmings. 

Third  I  er»r.— Use  of  jigs  and  templates  in  interchangeable  work.  Use  of  micrometer  and  vernier  calipers.  Lathe  turning 
lor  shrinking  fats.  Use  of  mandrels,  arbors,  and  chucks.  Erecting  machines,  with  instruction  in  foundations,  and 
useot  hoists,  pulley-blocks,  and  lining  machines.  Five  weeks  as  engineer  of  electric  light  plant,  with  three 
engines  to  adjust  and  manage.  One  given  period  as  foreman  of  machine  shop.  Cutting  worms  and  inside 
tlireading.  ihe  steam-engine  indicator,  reducing  motion  and  diagrams.  Instruction  in  gear  wheels  and  pinions. 
VV  ork  in  turning,  drilling,  planing,  and  shaping  in  tool-making.  Machine  shop  arithmetic.  Original  work  in 
machine  design. 

The  courses  in  the  foarK^ri/  division  are  of  only  two  years'  duration.  Students  first  of  all  learn 
the  names  and  uses  of  tools  ;  how  to  cut  and  temper  sand  for  moulding,  cleaning  castings,  ramming-up 
drags,  lifting  and  closing  flasks,  are  elements,  all  of  which  precedes  moulding. 

A-ct      '^}^^^  tlieu  learn  the  practice  of  setting  up  simple  moulds,  the  use  of  the  clamping  bar,  the  names  and  uses  of  the 
diHerent  kinds  ot  facings  used  in  the  foundry,  venting,  sponging,  and  drawing  patterns  and  gate  cutting. 

In  the  second  year,  students  are  instructed  in  the  carrying  and  pouring  off  iron  by  use  of  hand  ladles,  at  which  time 
the  qualities  of  iron  are  explained  for  the  different  grades  of  moulding.  Skimming  and  feeding  are  carefully  practised, 
ihe  student  is  given  the  higher  branches  of  moulding,  as  in  pump  and  engine  building,  stone  moulding,  fancy  return 
work,  core-making,  and  core-venting.  Cupola  management,  lining  cupola,  mixing  iron,  making  charges,  tapping  out  and 
stopping  m.  The  management  of  the  foundry,  as  au  ideal  shop,  is  particularly  associated  with  every  step  given  in  the 
course  of  study.  ±-'      i  j  j        i-  b 

14.  Course  in  Shoemahing.^^lost  of  the  shoes  worn  by  teachers  and  students  of  the  school  are 
made  in  the  shoemaking  shop,  as  also  are  many  for  outside  customers.  Repairing  of  shofs  for  the  wliole 
school  is  also  done  there.  During  the  year  of  1900  thei'e  was  added  to  this  division  a  full  set  of  Goodyear 
shoemaking  machines,  at  a  cost  of  about  £160,  exclusive  of  cost  of  engine  for  running  same.  The  set 
consists  of  a  Goodyear  welt  or  turning  machine,  a  Goodyear  rapid  lock-stitcher,  a  welt-channeler,  an 
outer-sole  channfler,  n  welt-beater,  a  bobbin-winder,  a  welt-groover,  and  a  welt-splitter.  Besides  this 
mat^hinery,  two  Wlieeler  and  Wilson  latest  improved  machines  have  been  added  to  the  upper-making 
department  of  this  division. 

The  course  of  study  is  of  three  years'  duration,  the  details  thereof  being  as  follows  : — 

First  Year. — Thread-making,  waxing  threads,  and  putting  on  bristles.  Names,  uses,  and  care  of  tools.  Putting  last  in 
shoes.  Use  of  awl  and  bristles.  Stitching  and  sewing-up  rips.  Theory  clasS.  Mechanical  drawing.  Putting 
leather  in  case  before  use.  Kinds  and  uses  of  leather.  Patching  and  half-soling.  Single  and  double  sole  sewed 
shoe.  Pumps  and  nailed  shoes.  Selection  of  sole  and  patch  leather,  finishing  higher  grade  repair  work  of  different 
styles.     Setting  edges  and  finishing.     Inseaming  and  stitching  outsoles  on  new  shoes. 

Second  Year. — Review  of  work  of  first  year.  Preparation  of  bottom  stock  for  new  shoes.  Drafting  and  cutting  patterns. 
Freehand  drawing.  Upper  fitting.  Measuring  feet.  Fitting  last  to  measure.  Rounding  up  insoles  for  different 
styles  of  buttons.  Cutting  channels.  Putting  in  all  styles  of  boxes.  Lasting,  inseaming,  building  different  style 
heels,  shaping  and  finishing.  Review  of  work  of  first  aud  second  terms.  Higher  grade  of  new  work,  such  as 
double  soles,  Scotch  bottoms,  pumps,  bevel  and  square  edges,  cork  shoes  for  deformed  feet.      Eusim'ss  methods. 

Third  Year. — G-oodyear  machines.  Care  of  machines,  how  and  where  to  oil  them.  Threading  and  putting  in  wax. 
Practice  work.  How  to  run  machines,  set  needles,  sharpen  knives  of  the  different  groovers  aud  channelers,  and 
set  same.  Number  of  awl  used  to  match  needles.  Different  kinds  of  tables  used  in  making  certain  styles  of  shoes. 
Names  of  the  parts  of  the  machine.  Sewing  inseams  and  outseams.  Speed  in  running  tlie  machines  and  know- 
ledge of  repairing  and  keeping  the  machines  in  running  order. 

In  Mechanical  and  Freehand  Drawing,  the  student  learns  an  art  that  enables  him  to  design  and 
correctly  make  patterns  of  his  own  creation. 

15.  B rich mn sow II  arid  Plastering. — All  the  brickwork  on  buildings  of  the  school  is  done  by  students 
of  this  division,  under  the  supervision  of  the  instructor.  Plastering  and  repair  work,  both  on  the  inside 
and  outside  of  the  buildings,  is  looked  after  by  the  students  of  this  division  The  theory  is  given  in  the 
class-room,  and  practical  work  in  the  actual  construction  of  the  buildings. 

The  couise  of  study  covers  three  years,  the  details  being  given  as  hereunder  : — ■ 

First  Year. — Names  and  care  of  tools  in  Masonry  Division.  The  preparation  of  material  for  different  kinds  of  brick- 
masonry.     One  hundred  and  eight  lessons  in  tlie  fundamental  principles  of  the  trade  from  Baker  and  Kidder. 

Second  Year. — Staking  out  bnildmgs  ;  the  putting  down  of  the  foundations.  Limes,  cements,  and  mortars.  ^  Limes: 
characteristics  of  slaking  and  mixing.  Sand  :  why  used  and  composition.  Research  work  from  trades  journals. 
Estimating  on  different  kinds  of  work  embracing  all  the  features  of  the  trade. 

Third  Year. — Foundations:  pile,  sand,  clay,  and  rock  foundations.  The  student  is  required  to  discriminate  and  draw 
conclusions  concerning  foundations.  Shoring  and  under-pinning  is  studied  as  to  "jacking-up"  and  moving 
houses. 

Students  are  required  to  do  laboratory  work  and  analysing.  Plain  reading  at  sight  is  necessary  for 
gaining  a  certiKcate. 

16.  Briclcmahing  — On  one  of  the  school  farms  has  been  found  beds  of  clay  suitable  for  making  brick. 
From  these  beds  the  school  has  already  been  able  to  make  enough  brick  to  build  its  most  substantial 
buildings.  The  bricks  are  made,  laid,  and  burned  by  the  students,  thus  reducing  the  outlay  for  building 
to  the  minimum  of  cost.  The  instruction  in  every  way  is  valuable.  Ihe  latest  machinery  has  been  here 
installed  ;  the  output  per  day  during  good  weather  being  20,000  bricks. 

The  course  of  study  is  as  follows  : — ■ 
Clay  :  preparation,  bulked  or  heaped,  rotted,  cut  in  pones,  shaped,  dressed,  turned.      Tools  :   shovels,  picks,  hoes,  barbe 
or  mould,  strikers,  grinding  wheel  and  pit.     Setting  brick  in  kiln.     Time  of  burning. 
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17.  SawmiUing.—Th.Q  power  to  run  tlio  machinery  of  the  saw  mill  is  supplied  by  a  40  horse-power 
engine.  It  is  furnished  with  the  following;  miohinery  : — A  52-inch  circular  saw,  a  No.  5  endless  bed 
surfacer,  having  a  dressing  capacity  of  10  x  \2  inches,  a  6  x  26  inch  flooring  and  surfacing  machine,  a  cut- 
off saw,  two  lathe  saws,  an  cmsry  stand  and  grindstone,  a  mill  to  grind  corn,  etc.,  for  stock.  The  course  of 
study  is  as  follows  : — 

Fall  Term, — Names,  use,  and  care  of  macliines.     Defects  of  timber  trees.    Felling  timber  trees  and  loading  logs  on  waggon. 

Measuring  lumber  and  wood. 
Winter  Term. — Scaling  logs  to  find  their  contents  in  board  measure.      Grading  lumber.      Running  planer  and  other 

machines.     Care  of  belts. 
Spring  Term. — Saw-filing  and  caring  for  sawa.      Grinding  planer  knives  and  cutters.      Designing  and  making  cutters  for 

mouldings.     Calculating  speed  of  pulleys.     Arrangement  of  machines  in  a  planing  and  saw  mill. 

18.  Tin-smithing. — Nearly  every  kind  of  tin  work  is  done  in  this  division,  from  the  covering  of  a  house 
to  the  making  of  pepper-boxes.  Apprentices  have  every  opportunity  to  become  first-class  tinsmiths.  More 
than  2,000  fruit-cans  were  made  in  a  year,  as  well  as  mmy  other  useful  articles. 

The  shop  is  well  supplied  with  tools,  such  as  folding  machines,  grooving  michines,  wiring  machines, 
setting-down  machines,  large  and  small  burring  machines,  gutter  machine-',  circular  shears,  stove-pipe 
machines,  vices,  hack  saws,  wood  folders,  22  x  .30  inches,  soldering  copjiors,  bench  shears,  snip  shears,  large 
mantles,  horn  stakes,  hatchet  stakes,  candle-mould  stakes,  hollow  punches,  square  stakes,  small  solid 
punches,  rivet  sets,  cutting  nippers,  roofing  tongs,  double  seaming  tongs,  hand  soamers,  wing  dividers, 
pliers,  squares,  mallets,  breast-drills,  fire  pots,  etc. 

The  course  of  study  is  of  two  years'  duration,  the  following  being  the  details  thereof  : — 

First  Year. — Names  .and  uses  of  tools.  Marking  and  cutting  straight  linos.  The  method  of  cutting  round  pieces  and 
curves.  Manner  of  holding  the  soldering  copper.-!,  so  as  to  turn  burs  and  locks.  How  to  dress  soldering  coppers 
and  use  them  ;  by  stopping  holes  and  soldering  broken  seams,  in  repairing.  The  use  of  square  and  compass  in 
laying  out  the  work  ;  making  cups,  small  buckets,  and  oMier  small  articles.  Making  small  pans,  biscuit-cutters, 
cake-cutters,  and  water  dippers.  The  more  important  use  of  square  and  compass,  as  in  measuring  curves  and 
angles.  The  making  of  oonduotor  pipes.  The  putting  together  of  tin  for  roofing.  The  difl'erent  fluids  and  other 
material  used  as  a  flux. 

Second  Year. — First:  To  make  large  vessels,  including  wash  pins,  dish  pans,  milk  pails.  To  do  general  repairing,  such 
as  bottoming  large  pans,  large  cans,  light  repairing  on  roof.  How  to  solder  the  different  metals.  How  to  draft 
patterns  for  making  pans,  coffee  pots,  milk  pails,  and  the  different  kinds  of  buckets,  and  how  to  make  them  hold 
any  given  number  of  pints,  quarts,  or  gallons.  To  make  stove  pipes.  To  put  on  the  different  kinds  and  styles 
of  roofing.  How  to  draft  p.itterns,  ellipses,  polygons,  elbows,  for  the  different  shaped  vessels  from  two  pieces, 
and  afterwards  from  any  number  of  pieces  as  may  be  desired.  During  this  term  the  student  learns  to  make  all 
the  different  patterns,  and  sliould  liave  such  a  foundation  as  to  enable  him  to  go  out  and  work  at  his  trade. 

There  is  a  theory  class  three  times  each  week,  when  the  student  is  taught  the  proportions  of  different 
sized  vessels,  why  they  are  made  in  different  shapes,  why  a  seam  should  be  put  in  certain  places,  the  kind  of  tin 
to  put  in  the  different  vessol.s,  how  to  know  one  kind  from  another,  whether  tin  or  zinc  should  be  used  in  making 
or  lining  a  vessel,  whether  galvanised  iron,  zinc,  or  copper  should  be  used,  how  solder  is  made,  what  effect  the 
weather  has  on  different  metals,  etc. 

19.  Tailoring. —  In  this  division  all  the  uniforms  for  the  male  students,  as  well  as  suits  for  students 
and  teachers,  are  made.  The  object  is  to  teach  tlie  trade  thoroughly,  and  in  this  much  success  has  been 
achieved.  Girls  h,ave  been  allowed  to  enter  this  department,  and  are  being  taught  tailoring  under  the 
direction  of  the  instructors  in  charge.  Very  satisfactory  results  have  been  attained.  Young  women  are 
admitted  to  this  division  on  an  equal  footing  witli  young  men,  and  many  of  them  shew  equal  aptitude. 

The  girls  in  this  division  make  all  the  overalls,  common  pantaloons,  vests,  coats,  etc.,  used  by  the 
students  and  industrial  instructors. 

The  course  of  study  extends  over  three  years,  the  details  being  given  hereunder  : — 

First  Fear.— Care  of  shop  and  irons.  Position  on  tiilir's  board.  Practice  in  the  use  of  needle  and  thimble  in  back- 
stitching  and  feUing.  Cleaning  and  repairing.  Working  button-holes.  Finishing  various  styles  of  pant's 
pockets.     Common  pants-making.     Uniform  pants-making. 

Second  Fear.— Review  of  work  of  first  year.  Stitching  cord  seams  and  finishing  vest  pockets.  Fine  pants-making. 
Making  common  vests. 

Third  Fear.— Review  of  work  done  in  first  and  second  years.  Making  coat  sleeves  and  finishing  the  different  kinds  of 
coat  pockets.  Pmo  vest-makmg.  Uniform  coat-making.  Common  citizen  coat-making.  Review  of  work  done  in 
second  and  third  years.  1  ine  coat-making.  Drafting  Drafting  and  cutting.  Harmony  of  colours,  and  how  to 
select  suitable  trimmings.     I  aking  measures.     Economy  in  cnttin". 

20.  MxhanUd  Dni-nl.iy.—AW  studrv.ifcs  in  the  day  and  night  school,  who  are  in  the  Mechanical 
Department  and  in  and  above  the  "A"  Preparatory  class,  are  required  to  t.ike  instruction  in  this 
dmsion._  The  work  of  the  first  year  is  largely  |.rcparatory.  lb  begins  with  simple  geometrical  drawing 
to  familiarise  the  students  with  drawing  instruments,  and  to  teach  them  accuracy  and  neatness,  This  is 
followed  by  work  ni  pro.jeotion,  which  finds  application  in  scale  drawings  of  simple  obiects 

The  student  is  recpured  to  make  satisfactory,  carefully-dimensioned,  freehand  sketches  from 
measurements  taken  by  himself  of  the  co.nplete  object  and  its  parts.  Drawing  is  taught  in  the  drawing- 
room  by  lectures  and  exercises  at  the  blackboard.  Models  and  cuts  shewing  examples  of  approved 
practice  are  used  by  the  instructor,  who  also  gives  personal  attention  to  each  student's  work  at  his  desk  as 
it  progresses. 

Strictly  speaking,  meclianical  drawing  begins  with  the  .second  year  of  trade  work,  with  the  study 
of  materials  and  working  drawings  and  during  the  last  quarter  of  the  third  year  students  are  given 
instruction  m  the  making  of  blue  solar,  and  black  prints.      During  the  fourth  year  several  excursions  are 

rti^^,iLS  ,     T'.    :^'''"^'-''"'^*=''  ''"■^struction,  brickyard,   etc.     In  such  excursions  full 

notes  mut  be  taken   and  a  saisfactory  written  report  upon  the  tilings  seen  and  examined  submitted. 

.    As  soon  as  a  fair  knowledge  of  the  instruments  has  been  attained,  a  thorough  drill  in  projection 

inToTal'e'drrwIni    Ts  th    '^'^^r'!,  T  T'^'  ""'^  measurements  taken-these  sketches  being^coiverted 
mto  scale  drawings-is  then  applied  to  the  representation  of  definite  objects.     The  study  of  design  is 

carried 
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earned  so  far  only  as  to  socurj  an  undorstandinn;  of  the  principle,  facility,  and  accuracy  in  the  construction 
of  drawing  plans.  In  the  exerci-<e  in  designing,  the  student  makes  lirst  a  sketch  plan  of  the  thmg 
proposed,  ho  then  constructs  a  scale  drawing,  carryin,"-  its  development  into  minor  details. 

The  course  of  study  is  given  in  live  classesj'  the  details  taught  in  each  being  of  the  following 
description  : — 

A  Preparatory  Class. —^.vms  and  uses  of  inatruments,  loitering,  construction  nt  plain  goomotrioal  figures,  simple 
projection,  explanation  of  scales,  objects  drawn  from  scales,  froehauil  sketclies. 

Junior  Class.— Proiection,  working  drawings,  detail  drawings,  tracing,  materials,  freoUand  skotclios,  design.  Isometric 
drawing. 

"B"  Middle  CToss.— Advanced  problems  in  construction,  detail  drawing,  material,  working  drawing,  design,  freehand 
sketches,  blue  printing. 

"A  '  Middle  Class. — Design,  advanced  problems  in  construction,  specifi''ations  and  contracts,  estimates.  Strength  of 
materials. 

Senior  Class. — Problems  of  construction.  Superintending  construction.  Advanced  problems  in  design.  Graphical 
statics. 

21.  Arcldteciurjl  Drawmg. — The  object  aimed  at  in  this  course  is  to  give  thorough  instruction  in 
drawing,  building,  construction,  and  design.  In  all  cases  the  general  mechanical  and  artistic  training  is 
supplementel  by  studies  in  the  Academic  D>?partment,  unless  by  examination  or  otherwise,  the  individual 
is  exempted. 

The  course  covers  three  years,  and  is  not  open  to  students  below  the  Junior  Class.  About  one-half 
of  the  time  is  devoted  to  work  in  the  drawing-room.     The  details  of  the  course  are  the  following  : — 

First  Year. — Names  and  uses  of  instruments.  Freehand  drawing  ;  objects.  Lettering  ;  mechanical.  Geometrical  figures. 
Geometric  problems  in  construction.  Elements  of  plain  geometry.  Projections  ;  points  and  lines.  Projections  ; 
angles  and  planes.  Measured  drawings.  Working  drawings.  Various  scales.  Detail  drawing  to  scales.  Free- 
hand drawing  ;  composition.  Projections  and  developments ;  solids.  Isometric  drawing.  Tracing  and  blue 
printing.     Shop  work  throughout  the  year. 

Second  Year. — Materials.  Freehand  drawing  ;  composition.  Lettering.  ISIementary  construction.  Isometric  construction. 
Applied  geometry  :  angles  and  planes.  Applied  geometry  ;  angles  and  solids.  Problems  in  construction. 
Elementary  design.  Freehand  drawing  ;  pen  and  ink.  Lettering  ;  special  problems.  Shades  and  shadows. 
Measured  drawing.     Advanced  problems.     Detailing.     Geometric  solids.     Shop  work  throughout  year. 

Third  Year. — Freehand  drawing  ;  outdoor  sketching.  Lettering  ;  special  problems.  Practical  geometry  and  mensura- 
tion. Strength  of  materials.  History  of  architecture.  Freehand  drawing  ;  study  in  charcoal.  Specifications 
and  contracts.  Designs  ;  elective.  Freehand  drawing  ;  outdoor  problems.  Elementary  perspective.  Advanced 
design.     \\'orking  drawings  and  detailings  ;  estimates.     Shop  work  throughout  the  year. 

On  entering  the  third-year  class  in  this  course,  the  student,  along  with  his  regular  work,  is  given  actual 
practice  in  oiJice  work  and  general  superintendence.  The  Institution  furnishes  excellent  advantages  in  this 
particular,  also  in  the  many  trades'  shops  which  are  constantly  in  operation,  and  which  the  student  is  required  to 
visit  periodically,  with  and  without  the  instructor. 

Students  are  required  to  attend  lectures  in  heating,  electric  lighting  and  plumbing  at  specified  times,  along  with  the 
industrial  classes.     Certificates  are  granted  students  who  complete  the  course  and  pass  the  required  examination. 

22.  Electrical  Engineering. — The  work  in  this  division  is  designed  so  as  to  give  the  students  a 
thorough  knowledge  of  the  simpler  laws  of  electricity  and  magnetism,  and  a  practical  working  knowledge 
of  electrical  apparatus.      It  is  founded  on  a  scientific  basis,  though  essentially  practical  in  character. 

There  are  special  courses  arranged  in  dynamo-tending,  line  construction,  electric  wiring  and 
telephony. 

The  electric  equipment  of  the  school  consists  of  a  50  k.w.  GO  cycle  monocyclic  generator  and  its 
exciter  ;  800  IG  c.p.  lamps  connected,  a  telephone  exchange,  and  several  annunciator  systems.  The  whole 
of  the  above  is  used  for  instruction  purposes. 

23.  Canning. — During  the  summer  vacation,  the  institution  operates  a  steam  canning  plant,  for  the 
double  purpose  of  preserving  its  own  stock  of  fruit  and  for  teaching  the  industry  of  canning  to  a  class  of 
students  who  remain  at  the  school  during  the  vacation.  In  an  average  fruit  year  about  5,000  gallons  of 
fruit  are  put  up  by  the  plant.  One-gallon  tin  cans  are  used.  These  cans  are  made  in  the  school's  tinshop 
by  the  classof  young  men  who  are  learning  the  tinsmith's  trade.  Most  of  the  fruit  comes  from  the 
orchards  of  the  school.     Generally  about  2,000  gallons  of  blackberries  are  canned. 

24.  De-partment  of  Industries  for  Girls.— The  industries  for  girls'  department  constitutes  another 
great  branch  of  the  Tuskegee  Institute.  The  girls  industrial  building  is  known  as  the  Dorothy  Hall. 
Althouo-h  a  building  of  considerable  size,  it  cost  only  about  £3,000,  being  built  by  the  students  of  the 
school  in  all  its  parts.  The  instruction  embraces  plain  sewing  ;  (2)  dressmaking,  (3)  millinery,  (4)  cooking, 
(5)  laundering,  (6)  domestic  training  for  girls,  (7)  mattress-making,  (8)  basketry  ;  while  there  are  post- 
graduate courses  for  sewing,  millinery,  cooking,  and  hospital  training  for  nurses.  An  indication  of  the 
several  courses  is  given  hereunder. 

25  Plain  Serving  —Girls  who  know  practically  nothing  about  needlework  are  admitted  into  this 
division,  and  when  they  h.ave  completed  the  course  are  promoted  to  the  dressmaking  division 

The  course  of  instruction  is  of  three  years'  duration,  and  the  following  is  a  description  of  its  details  :— 

Firit  Year  —Threading  needle  and  use  of  thimble.  Practice  work.  Basting.  Overhanding.  Stitching,  overcasting 
gltheSputWng  in  gussets.  Herring-bone  st.tching  on  flannels.  Patching,  hemstitching  tucking  and 
whippinf,  rufHes,  chain  stitching,  feather  stitching.  Darning  on  cashmere.  Shp  and  blind  st.tching,  mending, 
darning.  '  Making  button-holes  and  eyelets.  ,        ,        tt       ^      ,  i        ji 

Second  Year  -Familiarity  with  first  year's  work  necessary.     Names  of  sewing  machines  and  parts.     How  to  clean,  o.l,  and 
^ecoBfiJ-Mr.     ^amiiiaricy  ^^t^^^hments,  uses.     Machine  stitches.     Choice  of  materia  .     Instruction  in  the  use  of 

national  garment  cutter.  Cutting  and  making  men's  underwear,  also  white  and  negbgee  shirts.  Taking  measures, 
cutling  white  shirts  by  measure.  Cutting,  basting,  stitching,  and  tnmmmg  underwear.  Cuttmg  and  makmg 
plain  cotton  dresses.  ng 
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26.  Dressmaking. — The  dressmaking  division  has  grown  to  be  one  of  the  most  important  for  girls. 
The  room  is  fitted  with  large  tables  for  draughting,  tracing,  and  cutting,  and  with  sewing-machines,  dress 
forms,  mirrors,  books  of  modes,  and  show-cases  for  finished  work. 

Applicants  must  have  completed  the  course  in  plain  sewing,  or  must  pass  an  examination  to  prove 
their  knowledge  of  hand  and  machine  sewing,  and  their  ability  to  make  simple  garments,  before  they  are 
admitted  to  this  di\dsion.     The  course  of  study,  which  is  of  three  years  duration,  is  as  follows  : — 

First  Year. — ChoicR  of  materials.  Draughting  and  cutting  foundation  and  outlining  skirt  measurement.  Making,  hanging, 
drapings,  and  trimming  skirts.  Talks  on  form,  line  and  proportion  in  relation  to  draughting  and  trimming. 
Draughting,  cutting  and  fitting  plain  basques,  i'tiA  general  finish  of  these  garments. 

Second  Year. — Draughting  basques,  sleeves,  and  accessories  to  the  basques  from  measurement.  Draughting  basques  with 
extra  seams  for  stout  figures.  Cutting  and  fitting  close  and  double-breasted  garments.  Cutting  and  matching 
striped,  plaid  and  figured  bisques  and  skirts.  Talks  on  form,  including  artistic  and  hygienic  principles  of  dress. 
Talks  on  colour-  and  textiles,  as  applied  to  dross.  Advanced  work  in  making  complete  dresses  from  different 
materials.     Much  of  the  time  is  devoted  to  practical  work. 

Third  year.— Cutting,  fitting,  and  pressing.  Practice  in  the  use  of  colours.  Talks  on  the  manufacture  of  cloth. 
Draughting  jackets  of  different  styles  ;  making  various  styles  of  collars  and  pockets.  Lining  and  finishing 
pockets.  Draughting  garments  of  every  kind.  Making  and  finishing  garments  of  various  kinds  from  different 
materials. 

27.  Millinery. — Regular  fall,  winter,  and  spring  openings  are  held  each  year,  and  visitors  are 
invited  to  inspect  the  work  done  by  the  students.  Hats,  bonnets,  and  fancy  articles  are  made  to  order  for 
teachers  and  outsiders. 

The  instruction  in  this  division  is  divided  into  two  graded  courses,  each  covering  a  term  of  four 
months,  the  details  of  each  being  as  follows  : — 

First  Course. — Talks  on  colour  and  textiles.  Instruction  in  choice  nf  materials.  Writing.  Folds.  Binding.  Fitted 
facing ;  full  facing  ;  puffed  edges.  Varieties  of  bows.  Talks  on  manufacture  of  straw  and  felt  hats,  and  of 
ribbon.  Talks  on  form  and  line.  Principles  applied  to  a  hat  of  choice.  Materials.  Examination.  Drawing; 
pencil  practice — cylindrical  objects.     Drawing  untrimmed  hats.     Drawing  drapery,  bows. 

SecTni  Course. — Instruction  on  colour,  form,  and  line.  Plain  bonnets,  covered,  trimmed,  and  lined.  Conversations  on  the 
manufacture  of  crape,  and  on  the  growth  and  manufacture  of  silk.  Crape  bonnet.  Silk  hat  or  bonnet  making. 
Toque  and  turban  making.  Drawing  trimmed  hats  and  bonnets.  Notes  on  form  and  colour.  Practice  in  use  of 
combinations  of  colour. 

28.  Cooking. — The  Division  of  Cooking  has  two  kitchens  and  two  dining-rooms,  well  lighted  and 
ventilated.  The  course  extends  over  four  years.  The  institution  insists  that  ever  girl  attending  the  day 
school  shall  receive  instructions  in  this  department.  Especial  stress  is  laid  upon  cooking  plain  ordinary 
food. 

The  details  of  the  course  of  instruction  are  as  foUov/s  : — 

First  Year. — Making  and  care  of  fires.  Care  and  adjustment  of  lamps  used  for  cooking.  Cleaning  and  keeping  in  order 
tables,  closets,  sinks,  and  pantries.  Care  of  material  as  it  comes  from  market.  Washing  kitchen  and  cooking 
dishes,  and  care  of  baking-bowls,  dish-towels  and  dish-cloths.  Cleaning  painted  and  unpainted  wood-work. 
Washing  windows,  sweeping  and  dusting.  Utensils— proper  use  and  care.  Breads  without  yeast :  biscuit,  corn 
bread,  sweet  and  white  potato  bread,  Graham  and  oatmeal.  Muffins  of  each  of  the  above  flours,  and  combinations 
of  rice  or  grits  with  them.  Pancakes  in  variety.  Making  different  kinds  of  toast  and  using  stale  breads. 
Vegetables  cooked  in  simple  ways.  Meats  :  simplest  forms  of  cooking  meats  :  making  plain,  brown,  and  milk 
gravies  and  sweet  sauces.     Cereals— cooking  and  serving  in  various  ways  ;  also  fish  and  eggs. 

Second  rear.— Care  of  silver,  glass,  china,  brass  and  nickel.  Care  of  table  linen.  Laying  table  lor  different  meals,  waiting, 
cleanng  table  and  washing  dishes.  Cleaning  oiled  floors.  Lessons  on  providing  material  for  meals,  and 
calculating  cost.  Preparing  given  menus,  and  estimating  time  required  in  preparation.  Making  yeast  bread, 
brown  and  white,  rolls,  muffins,  coffee,  .spice,  and  raisin  bread.  Soup-makinu,  with  and  without  meat ;  purees 
from  beans,  peas,  and  other  vegetables  with,  or  witliout  milk.  ,Ste\\  s,  hashes,  minces.  Chicken  :  cleaning  and 
cooking  in  various  ways.     Bacon  :  boiled,  fried.     Tea,  chocolate,  coffee,  and  cocoa. 

Third  rcor.— Theory,  foods,  source,  selection  and  composition.  Economic  value.  Practice:  Principles  involved  in 
different  methods  employed-  (a)  Boiling,  steaming;  (b)  broiling  and  roasting;  (c)  frying;  (d)  adaptability  of 
different  materials.  Theory,  foods  :  economic  use,  classification,  practice.  Proportion.  Tables  of  average  time 
required.  Tables  of  average  cost  of  material.  Bread-making  according  to  proficiency  of  pupils.  Vegetables  in 
attractive  ways  with  sauces  in  scallops,  croquets,  salads,  etc.  Advanced  lessons  in  soup-making  with  garnishes. 
Theory  foods,  combination  Effects  of  cooking  on  digestion.  Practice  Plain  pastry"  pies  and  tartl,  salads, 
meats,  fish,  vegetable.,  fruits  and  nuts.  Simple  desserts,  hot  and  cold.  Cakes  with  and  without  butter  with 
Atwater's  t°aWer'       "'^'  '"^'^^  °*  nutrition.      Work  with  Aladdin  oven.      \Vork  with  charts  and 

Jo«rtA' year. -Chemistry -Study  of  dietaries  :  1st.  Balancing  rations  of  common  food  material.  2nd.  Estimating  cost. 
3rd.  Foods  for  children,  invalids  and  infants  Study  of  yeast,  mould,  bacteria,  ptomaines,  etc.  Practice  in  work 
room      Principal  means  of  preserving  foods  ;  drying,   salting,  canning,  pickling,  preserving,  cold  storage  with 

1  S  tn"fift„f  "rf"'"*.  °^  ^'"'  °  ^"i?-  '■  ^r  ^*'y  "^'"g'  *^^^«  "'^^l^  P^r  day.  For  class-room  :  Expense 
limited  to  fifty  cents  for  each  person,  (a)  Five  food  principles,  plan,  cook  and  serve,  (b)  Quantity  and  relative 
proportion  of  each  needed.     Dinner  of  three  courses  for  six  persons  :  1st.  To  sustain  life      2nd.  To  sustain  life 

Tf  rellrve  Tml?imnm";?.ln  ?  f'  '"'"''  *°'"  *"™''  ^''''^-  ^^  ^"='»'"  "^^  -'«>  ^"^k  margin  and  have  a  balance 
of  reserve  (maximum  ration).  For  evening  reception  :  practice  cooking  cakes,  pastry  Salads  and  other 
advanced  cooking  according  to  orders.    Rev  ew  of  first  thrso  ,,«.=,.=     ■!?„+„  v-^^^co,   pioiy.      oa.dut,    auu 

moato  fnvil  n-nmo  ioMioo  5,„„v,,  1  1  ^^°"''"  °' "' ^"^  three  years.  Lxtra  savories  and  entrees.  Boasting,  sauces, 
meats,  lowl,  game,  jellies,  marmalac  cs,  frozen  sweets      Prpnnrintr  onri  on,.„;„„  •      i         v   •  i.  i     t 

the  day.     Luncheon  and  evening  collation  to  DireTtor  of  D:raHm'enfa:dTnvfte"  gttt s''""""""™  '^''='  """' 

w^.b.rf  ■  ^;'7'^r^''^— l^f^e  art  of  washing  and  ironing  according  to  improved  methods  is  taught.  Two 
wa,shers,  an  extractor,  a  mangle,  starcher  collar-and-cuff  ironer  have  been  added  to  lighten  the  drudgery. 
Drymg  rooms  and  iromng^rooms  provided  with  excellent  facilities  afford  means  for%horough  teaching. 
All  of  the  laundry  of  teachers  and  students,  mcludin,^  bed  and  table  linen,  is  done  by  this  division.  The 
course  covers  one  school  year,  the  details  of  which  are  the  followincr  •_  "iMt-ion. 

o   * 

Welter, — (a)  Kinds — how  known  ;  (b)  uses  known      Sln-in  •  iu\  a  p.    -i.-        ,^  ^  ^  -    ■>      . 

uses.  Irons-kinds-us'es.  '  \Vashi  g^ia)  Xa  a  io^f."\\':^\<'''  ^""^«•  <^>  ''P  "T''-  ,.AlkaHes  :  (a)  hinds,  (1.) 
Preparation  for  ironing.  Miscellaneous  worj  Kn  HinJ  iLes  "^ilk",  T  P  """'%  ''"'"','  ■  P""''"  ^i^'T 
removing  stains.  Practice  work.  Review  and  exam  nlifn,l4/i'^''  ^*'=-  ,  ^'^'^^'I'f'  ^°'  making  soaps,  bleach, 
Starch-varieties.     Acids  :  kinds,  uses.     IW  vers Tfcoir^n^  K^^^  of  bluing  ;   kinds. 

,  -^  "-»>-i  vers  ot  colour  m  fabrics.     Machinery  :  (a)  use,  (b)  care. 
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30.  Domestic  Training  for  Girls. — The  homo  training  given  to  students  at  Tuskegee  is  one  of  the 
most  valuable  parts  of  their  training.  It  is  the  policy  of  the  Institute  to  give  special  attention  to  the 
training  of  girls  in  all  matters  pertaining  to  dress,  health,  etiquette,  physical  culture,  and  general  house- 
keeping. The  girls  are  constantly  under  the  strict  and  watchful  care  of  the  Lady  Principal  and  the  lady 
teachers.  Special  rules  governing  the  conduct  of  the  girls  are  made  known  to  eacli  girl  upon  her  arrival. 
In  addition  to  the  general  training,  they  receive  special  practic  il  talks  from  various  momhers  of  the  faculty 
on  such  matters  as  relate  to  the  care  of  the  body,  social  purity,  etc. 

31.  The  Parker  ]\[odel  Home. — This  is  the  home  of  the  young  ladies  of  the  Senior  Class.  The 
building  consists  of  eight  large  and  beautifully-furnished  rooms,  intended  for  two  occupants  to  the  room  ; 
a  laundry,  pantry,  kitchen  and  dining-room.  The  bed-rooms  are  furnislied  by  the  students.  Only  a 
small  outlay  of  money  is  required  to  make  these  rooms  very  comfortable  and  attractive.  Here  the  girls 
are  taught  to  do  by  "doing;"  the  class  as  a  whole  being  required  to  do  actual  work  in  the  Une  of  general 
housekeeping,  cooking  and  serving  of  food,  and  laundering. 

The  course  has  been  developed  in  the  following  manner  : — 

The  //ome.  - -Location,  sanitation.  Furniture  :  purchasing,  arrangement,  proper  care.  Surroumlinga,  advantages. 
Cleaning  :  when  and  how.  Lamps,  beds,  bed-rooms.  General  weekly  cleaning,  scrubbing.  Care  of  dining-room  : 
table,  serving,  linen,  silver,  pantry,  dishes  and  towels.  Dutius  and  manners  of  hostess.  Kitchen  :  furnishings, 
care.  Marketing,  economy,  punctuality  and  regularity  in  preparation  of  fond.  The  sick  room  :  (a)  attractions, 
(b;  ventilation.  Changing  of  patient's  clothing  and  bedding.  Feeding,  visiting  the  sick.  Yards  and  outhouses  : 
how  to  keep  clean  and  how  to  beautify.  S'isiting  :  when,  how  and  whom  to  receive.  Hcui-ekeeper  :  personal 
appearance.    Dress  ;  what  to  wear,  colours  suitable.     As  far  as  possible  all  the  lessons  have  a  practical  application. 

Practice,  House. — In  order  to  give  practical  demonstrations  in  home-keeping  and  to  develope  the  sense  of  responsibility  in 
the  work,  a  four-room  house  has  been  set  aside,  in  which  the  senior  girls  "  keep  house."  Four  girls  at  a  time  live 
in  this  house  and  have  the  entire  care  of  it.  They  do  all  the  work  that  pertains  to  ordinary  housekeeping,  from 
the  Monday  morning's  washing  to  Saturday's  preparation  for  Sunday.  Thoy  are  also  charged  with  the 
responsibility  of  purchasing  the  food  supplies  which  they  consume.  Two  dollars  and  a  half  is  allowed  for  the 
weekly  expenditure  in  food.  In  view  of  the  low  prices  that  obtain  for  provisions  here,  four  girls  can  live 
comfortably  on  this  small  allowance  and  have  variety  and  plenty,  and  at  the  same  time  very  wholesome  food. 
Thus,  the  lesson  of  economy  is  tauglit  in  the  most  effective  way.  The  r/irls  learn  to  appreciate  the  purchasing 
power  ofnioney — a  kind  of  training  irliich  hoarding  studenln,  who  have  so  much  done  for  them,  do  not  get. 

They  acquire  the  habit  of  evolving  their  own  plans  ;  of  exercising  unhampered,  their  own  tastes.  Regularity,  system, 
exactness,  neatness,  and  the  feeling  of  responsibility,  are  all  developed  by  the  system. 

3"2.   Mattress-making. — In  connection   with  the  course,   the  theory  of  the   ]irocess   of  caning  and 
upholstering  is  taught  by  talks  or  by  assigned  reading.     The  course  covers  two  years,  and  is  as  follows  : — 

First  Year. — Repairing,  covering,  cutting,  preparing  materials  for  mattresses,  making  comforts.  Making  mattresses  and 
pillows,  cording,  boxing,  fitting.  Beginning  chair  caning  on  frames.  Drawings.  Individual  patterns  for  chair 
bottoms,  designed  from  studies.  Estimates  of  cost  of  different  materials  used  for  window  seats  in  upholstering. 
Measurements.     Cutting  and  making. 

Second  Fear. —Studies  in  designing  for  cauing  and  making  chairs.  Practice  work.  Upholstering.  Box  couches. 
Hassocks.  Window  seats.  Test  work  in  designing  and  making  articles  manufactured  in  this  division.  Written 
reports  on  past  work,  witli  special  reference  to  present  day  practice. 


33.  Basketry. — This  course  covers  four  years,  and  is  intended  to  teach  a  girl  to  weave  and  twist 
native  grasses,  the  palm,  pine-needles,  twigs,  etc.,  into  beautiful  and  useful  forms.  It  fills  the  need  of  a 
practical  and  material  home  industry.     Tlie  following  aie  the  details  of  the  course : — 

First   Feor.— Study  of  material.     Knife  work  in   thin  wood.      Models  ;    flowers,   sticks,   etc.     Study  of  tools,   simple. 

Working  drawings.     Constructive   work  in   wood— box,    square  joint,    shelf-work   box,    etc.      Wood-working. 

Practical  application.     Implements  for  school  and  home  use.  ™    .    . 

Second  Tear.— Material,  native.     Gathering  and   preparation.     Study  of  form  and  combinations.     Bradmg.     Twistmg. 

Sewing.     Knotting.     Practice  in  simple  forms.  ■  ,        „      i-        c 

rWrd  rear.— Combination  of  forms.     Practice  work  in  the  forms  (type).     Combmation  of  materials.     Studies  ot  ancient 

and  mediaeval  designs.     Theory  of  basketry.     Individual  designs  from  nature.     Scroll  and  decorative  work. 
Fourth  reor.— Review  of  forms  and  designs.     Decorative   Art.     Combination  of   colours.     Harmony   in   materials   by 

constructive  work.     Comparison  of  ancient  and   modern  basketry.     Combination  of  these  forms.     Constructive 

art :  developed.     Practice  teaching.     Practical  work  in  making  and  repairing  cotton  baskets,  hampers,  etc. 

34.  Post-graduate  Courses  for  Girls.— 1\ie  sewing,  millinery,  and  cooking  courses  have  already  been 
referred  to.  The  first  includes  costume  design,  involving  sketching,  study  of  the  human  form,  and  the 
designing  of  gowns.     Art  needlework  is  also  taught. 

Under  the  second  head  are  studied,  drawing,  water-colour  designmg,  design  of  drapery,  bows,  and 
hats,  the  outline  and  proportions  of  the  human  head,  adaptation  of  different  styles  to  the  face,  the 
study  of  historic  hat-wear,  and  the  designing  of  hats.  ,.„„-,         ,  ■  •     ,     ^    ,      • 

The  cooking  includes  the  laboratory  work,  composition  and  analysis  of  food,  and  a  critical  study  is 
made  of  twelve  typical  foods.     Food  economics  are  also  studied. 

35  Hospital  and  Training  School  for  Nurses.— The  ia^ciMiiei  iov  Tiurse  training  are  excellent  and 
the  standard  of  adndssion  high.  Nurses  have  regular  periods  in  the  drug-room,  after  •beginning  the  course 
in  Materia  Medioa,  which  enables  them  to  get  a  practical  idea  of  the  character  and  coinpoundmg  of  drugs. 
Graduates  from  the  hospital  are  doing  good  work,  many  having  excellent  positions  in  the  hospitals,  schools, 
and  private  infirmaries  throughout  the  South.  The  five  nur.ses  the  institution  sent  to  the  Spanish- 
American  war  ^^ere  the  only  coloured  female  nurses  employed  by  the  Government.  The  course  of  study 
covers  three  years,  but  is  so  arranged  that  those  who  are  able  can  complete  it  m  two.  The  donor  of  the 
Hospital  Building  has  agreed  to  furnish  it  with  the  best  apparatus  now  m  use  m  first-class  hospitals.  The 
folio .ving  is  an  indication  of  the  course  of  study  : — 

First  Year  -Deportment  of  nurse  in  hospital  and  family.  Qualifications  and  relations  of  nurse  to  patient,  doctor,  and 
familv  Wards  care,  ventilaiion  :  model  sick  room.  Beds:  care  and  making.  Handling  bed  patients 
Contagion,  disinfection  etc.  Dietetics  :  lectures  in  domestic  chemistry  Jwenty-two  lectures  on  anatomy  and 
phvsiolog;,  including  names  of  bones,  injuries,  articulations,  muscles  blood  with  its  histology.  Nerycius  system, 
vital  orgfns,  intestinal  tract,  skin,  etc.    Regular  recitations  gome  before  and  after  each  lecture, 
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Second  year.— Dietetics  ;  three  months,  with  practice  ia  preparation  of  diets.  Local  applications,  disposal  of  excreta. 
enemas,  rectal  alimentation,  hypodermic  injection,  mechanical  appliances.  Baths  :  kinds  and  effects.  Making 
and  keeping  charts  (fever  and  symptoms).  Materia  Medica  :  Twelve  lectures,  with  three  months'  practice  in 
drug-room  ;  testing  and  illustrating  drugs  of  everyday  use,  and  compounding  simple  prescriptions.  Symbols  and 
weights,  both  metric  and  apothecaries'  ;  Surgery  :  Twelve  lectures,  including  germ  life,  wounds  and  healing 
solutions,  bandages  and  banilar;ing,  dressing  fractures,  sprains,  and  dislocations.  The  operating-room  ;  preparation 
of  patient,  instruments,  care  during  operation,  anassthetics.  (All  surgical  material  is  made  by  nurses.)  Medical 
L"xlurex  :  Fiftoan  leoturoa,  including  the  principal  diseases,  examination  of  urine,  the  excretory  organs,  use  of 
catheter. 

Third  Year. — Midwifery:  Twnlve  lectures;  praclice  in  ward  and  city.  Diseases  of  children  :  Six  lectures,  including  the 
contagious  diseases  of  childhood,  methods  of  feeding  infants  and  sick  children.  Diseases  of  women  :  Five  lectures, 
including  douches,  positions,  local  medication,  and  baths.  Massage,  practical  demonstrations.  General  review, 
three  months,  including  hospital  management  and  practical  teaching. 

36.  Agricultural  Department. — The  Agricultural  Department  has  courses  for  young  women,  and 
also  for  young  men,  and  includes  dairying,  market  gardening,  practical  agriculture,  stock-raising,  bee- 
culture,  horticulture,  and  work  on  an  agricultural  experiment  station. 

A  part  of  Tuskegee's  method  of  education  has  been  to  prepare  young  men,  by  actual  work  on  the 
school  farm,  in  raising  food  supplies,  caring  for  stock,  fruit,  and  all  useful  products,  so  as  to  become 
intelligent  and  successful  farmers.  In  1897  a  splendid  modern  building,  the  Slater- Armstrong  Memorial 
agricultural  building,  costing  about  £2,000,i  was  built  and  equipped  for  teaching  both  practical  and 
scientific  agriculture.  During  the  past  year  two  wings  were  added  to  the  building,  at  a  cost  of  £1,000.1 
Room  for  adequate  laboratory  and  museum  is  thus  provided.  Under  the  direction  of  the  head  of  this 
department  work  is  carried  on  in  the  laboratory  and  in  the  field.  The  laboratory  work  is  simple  and 
easily  understood  by  the  students.  It  consists,  in  the  main,  of  analyses  of  the  various  soils,  for  the 
purpose  of  learning  what  elements  nei-'d  be  supplied  in  order  to  make  them  more  productive.  This  enables 
the  students  to  make  a  proper  selection  of  fertilisers.  Fertilisers  are  also  tested  to  find  their  composition. 
Feeds  are  tested  to  iind  those  best  adapted  to  the  production  of  fat,  milk,  or  muscle  There  is  also 
practical  analysis  of  all  dairy  products — milk,  butter  and  cheese,  and  a  comprehensive  study  of  foreign 
and  native  forage  plants.  All  the  scientific  knowledge  is  carried  daily  into  the  fields  and  into  the  practical 
work  of  the  various  divisions  of  the  department.  In  this  way  the  technical  knowledge  of  the  laboratory 
is  worked  out  in  the  fields  and  in  the  products  of  the  dairy,  garden,  and  orchard.  From  fifty  to  seventy- 
five  cows  are  milked  in  the  Dairy  Division.  The  milk  from  these  cows  is  used  to  prove  the  experiments 
of  the  laboratory,  and  also  supplied  to  teachers  and  students  as  milk  and  butter  in  the  Students'  and 
Teachers'  Home  Departments. 

The  orchard  and  truck  garden  are  also  used  for  practical  results.  Budding,  grafting,  trimming,  and 
the  care  of  plants  and  trees  are  taught  always  with  a  view  of  supplying  fruit  and  vegetables  for  the  school. 
Some  splendid  results  have  come  from  the  Agricultural  Department,  and  are  set  forth  in  bulletins  issued 
by  the  Experiment  Station. 

The  institution  owns  2,500  acres  of  land,  of  whicli  1,.500  acres  arc  divided  into  two  farms,  known  as 
the  Home  Farm  and  Marshall  Farm.  The  Home  Farm  is  used  to  raise  vegetables,  fruit,  poultry,  cows, 
hogs,  and  horses.  The  Marshall  Farm  is  3  miles  fi-om  the  school,  and  contains  800  acres  of  land.  Upon  it 
are  raised  mainly  heavy  grain,  potatoes,  sugar-cane,  peas,  etc.,  to  supply  the  boarding  department  of  the 
school.  Vegetables  are  also  raised  in  great  abundance  upon  it.  This  farm  is  cultivated  entirely  by 
students.     A  night  school  is  carried  on  at  the  Marshall  Farm  eleven  months  in  the  year. 

There  has  been  added  to  this  Department  work  in  dairying,  poultry  raising,  horticulture,  and 
floriculture  for  girls.  The  experiment  has  been  tried  the  past  two'years  with  excellent  results.  A  large 
majority  of  the  young  women  who  came  to  Tuskcgee  are  the  dau'jhters  of  coloured  farmei's,  living  on  small 
plantations.  But  such  people  get  little  benefit  from  tlieir  gardens,  as  travellers  through  the  country 
districts  of  the  Southern  States  know.  With  every  advanta,<(e  of  soil  and  climate,  and  with  a  steady 
market,  if  they  live  near  any  city  or  large  town,  few  ciiloured  farmers  get  any  benefit  from  this,  one  of 
the  most  profitable  of  all  industries ;  and  the  Institute  aims  at  changing  all  this.  The  girls  in  the  various 
agricultural  divisions  have  as  careful  training  as  do  those  in  any  of  the  other  industries,  sciences,  and  arts 
taught  here.  Tins  work  is  carried  on  in  connection  with  the  regular  work.  The  special  object  in  view  is 
to  fit  girls  for  earning  a  pleasant  and  profitable  living  in  lines  olferin-  rich  rewards  to  the  industrious.  It 
IS  believed  that  this  experiment,  in  its  ultimate  development,  will  prove  one  of  the  most  successful  features 
ot  the  work  of  the  school.  When  satisfactorily  completed,  certificates  will  be  issued  from  these  divisions. 
The  courses  lor  girls  arc  as  follows  : — 

hereunder  ■-""'^'''™^  ^"""''  ^°'  ^"■''•~^^'''^  ^°"''^'^«  '^'^'^  organised  as  shewn  in  the  programme  given 

FlEST  Yeab. 
Fall   Term. 

"""'■''"^;7e^^L'  rawttreinfi:;*  ^':"„7'  %"'  T  '''"  ''^T'^^^^f  "-  f°"o--«J  Points  obtained  :-Kind,  use,  and  care  of 
'^^^!^:^p^^J^^^-^^^  --^^^-  working,  and 
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far,,,,  pure  and  mi.ed  breedrplain  po,  1,;;     of.4^  e     It  ueHon    ^"'-^  7'^'^ V^™"™" -'^l- of  j  . 

Northern  frior  rl  I,,w„l„r.n  I   -,"0!)  „f   ,,,„    r  w  '^ '"f"^' "t^'""'.  makmg  of  yards,  nesis,  and   runs.     A  generous 

^:^^^J;::^t:fj'^^^  ofeCais-.^g'^^^'"'^"^"'  °'  ^"^'^  ^''^"^''■^-  ^  ^-^  "-^^-^ '-  "^^^ 

stress  being  laid  upon  the  quality  and^  quanti\,j  oFpe^clu     T.^'  '      '["""f  °"  "*  ^•''"''  l"^^'  T'^^'  «'<=•  '  ^'V^^^ 
should  be  planted  in  a  homo  orchard.  peaclu,,  pears,  apples,  plums,  figs,  grapes,  and  strawberries  that 

F/oricuHiire  and  Land.icape  GardeidiKj.— A  stadY  oi  our  mm-n,n^  f^„n,.    „  i      ,i      i      ■ 

required.     The  kinds,  care  and  use  of  todsvZHnTori.i  tu  ''  l'',   ^  ''^'"^  "f  "''^  beautifying  of  same,  etc.,  is 

beds  and  borders,  „nd  the  general  care  cf    iZbhery  a"d  In       •  Tl^^                                     •  '^'T''"'^  ""'^  ''"'"'"«  "' 

mcnt  of  rcs,)-bushcs  and  sl.rubbory.                          ^                 "'  •  -^'"^  g"tli"n)g  and  saving  of  seed.     Special  treat- 

Jlfar^trf  «an/e;,;«^.— Much  strcR»  is  here  laid  upon  the  minncTpmonf  ,,r  1 1      i  ,        ■  , 

preparation  of  ground;    kinds,  care  Ld  use  oMoosH       '''  R""'--". 't^  value  to  the  home,  seleotiou  nnd 

Gathering  of  seed.,  drying  pumpkins,  cusLrokro   andVruit?   "^  '    ^'"'''^''''''^  '"''^   marketing  of  fall  vegetables. 

Livestock. — Study  is  limited  wholly  to  ordinary  l'arm'n,,:mnlo   ti.        "i  ,,.    , 

characteristics  and  utility  of  the  vario.il  nnimnTs  '  "       '  "'"^  '""'^  "'"^^'^^'  ^O"''  "■'^™'  """l  "'"^"'^  ^  ^'^^ ' 

_^  Winter 

'  It  must  be  remembered  t,hat  the  students  jissist  •uTT^TT^a^Vi  .    '. 

much  more  than  this.  '''"'*  '"  °'  ^''""y  '=^"7  out  the  work  of  building.     Its  real  value  is  very 


233 

Viiilur  Term. 
i)otrj//»j.-Thocommerciia  dairy  ia  H,o  subject  of  study,   and   the  foll'Mviiir  points  are  cmpliasiied  i-TJso  of  separators,  of 

wnicn  the  school  has  two  leading  styles  ;  oluirns  ;  feeding  and  care  of  the  duiry   herd,  breeds  of  dairy  cattle  and 

*^'\'".i'^'^l'^«tionbutlor-making,  packing,  salting,  and  prep,.ring  for  market. 
l-ouitTi/.rais,.«ff  — bpecnil  study  of  breeding  and  feeding.     AVhen,  how,  and  what  kind  of  eggs,  and  the  breed  of  fowls  to  pet : 

cldek°"  i"ciibation,  poultry  book-keeping;    saving  of   eggi   for  market;    an   introductory  study  of  young 

Floriculture  and  Landscape  Gn rde Hug. —TAmmmg  of  beds  and  borders,  mulching,  tying,  wrapping  and  preparation  of  plants 
tor  winter.     Winter  decoration  of  grounds;   the  decorative  value  of  native  shrubbery  ;  a  study  of  window  plants, 

TW     I.  4  /2     J     ■''  ^V  °"''''  ^""'  ""''  P"^^'"  buildinss  ;  their  economic  value,  etc. 

JKar*e«  Wa,-rfra/,»5,._The  selection  of  grounds  and  making  of  hot-beds,  cold  frames,  etc  j  planting  and  managing  of  Eame  ; 
the  raising  of  winter  vegetables,  marketing. 

Spring  Term. 

Dairying.— MiWwg, ;  a  study  of  pastures  ;   bow  to  destroy  lice  and  other  parjsilos ;  the  care  of  calves ;  the  utilisation  of 

waste  in  the  dairy  ;  laboiatory  work. 
PouUnj-raising.—k  more  rtdyanced  stu'dy  of  young  poultry,  brooders,  sanitation  of  tlie  liouso,  rms  and  of  all  the  apparatus  ; 

egg-testing  ;   moulting,  and  its  elTccts  upon  different  breeds. 
Horticulture.— %i,uag  planting,   trimming,  budding,  grafting,   spraving,  cure  of   grape  vines,   the  wiro-and-post  system  of 

supports  ;  spring  laycrings  and  cuttings. 
Floriculture  and  Landscape  'Gardening.— Hciiu^mg  of  beds  and  borders,  seedsowing  ;  special  study  of  propagation  by  layers, 

cuttings  division  of  roots,  bulbs,  etc. ;  kinds  and  uses  of  fertilisers  for  this  special  season. 
Market  Gardening.— Preparation  of  ground,  wliat  and  how  to  plant ;  special  stress  being  laid  up^n  the  production  of  early 

veg?ta,bles  for  the  ho'ne  and  ni  irket.     Kcpi-oduotion  of  plants  by  seeds  and  by  division  of  numbers ;  water  and  its 

oflice  in  plant  economy. 

Live  5<ocA.— Includes  the  history,  development,  eliaracteristics,  standard  points,  utility,  adaptability  to  climatic  conditions  ; 
lessons  on  judging,  care,  selcctim  and  management  of  the  leading  breeds  of  horses,  sheep,  and  hogs. 

Second  Yeab. 

Fall  Term. 

Dairying. — A  more  comimOiensive  study  of  milk  and  ils  constituents  ;  wieds  and  their  harmful  effects  upon  dairy  products; 

general  sanitation  of  dairy  barns,  the  drawing  of  plans,  etc. 
Foultry -raising. — Insecticides,  how  to  make,  when  and  how  much  to  cse  ;  diseases  of  fowls  and  their  treatment.     A  study 

of  foods  and  their  adaptibility  to  different  breeds  ;   special  study  of  turkeys  and  guineas. 
Horticulture. — Root  and  stem  graftmg  wiih  active  and  dormant  buds  ;  formation  of  trunk  and  top  starch,  and  its  relation  to 

the  hardiness  of  fruits  and  shrubs  ;   botany  of  the  orchard  ;  entomology;  book-keeping. 
Floriculture  and  Landscape  Garientjij.— Systematic  botany,  bouquet-making,  harmony  of  colour,  form  and  size  of  flowers, 

laying-out  of  private  and  public  grounds,  roads,  parks,  walks,  and  streets  ;  entomology  of  the  flower  garden. 
Market  Gardening.— Botany  of  the  field  and  garden,  physical  analysis  of  soils,  and  the  improvement  of  clay  and  sandy 

soils,  the  depletion  of  plant  food,  and  its  replacement   by  direct  and  indirect  fertilisers,  the  source  of  carbon, 

nitrogen,  and  oxygen.     Drainage. 
Live  Stock. — How  to  hitch  and  unhitch  horses,  the  care  of  vehicles  and  harness  ;  how   to  drive  ;  the  names  of  common 

diseases  and  treatment  of  sick  animals  ;  swine  for  protit. 

Winter  Term. 

Dairying. — The  weighing  and  recording  of  milk  in  a  commercial  dairy  ;  the  Babcock  and  other  methods  of  testing  milk  ; 

composition  of  cheese  and  its  value  as  a  food. 
Poultry-raising. — Composition  of  the  animal  body;  a  special  study  of  ducks  and  geese;   brooders,  ponds,  jruus,   etc.; 

by-products  and  their  value. 
Horticulture. — Forestry,  botany,  cryptogamic  and  systematic  nut-culture;  preservation  of  timber,  the  economic  value  of 

different  woods  ;  the  relation  of  forests  to  climate,  water  supply,  floods,  erosion. 
Floriculture  and  Landscape  Gardening. — A  more  advanced  study  in  ihe   harmony  of  arrangement,   planting,  etc.  ;   plain 

designing   with   native   material   only,    special  stress   being   laid   upon  decorations  most  suitable  for  funerals, 

carnivals,    the   making  of   bouquets  for  same,   and  all  kinds  of   public  and  private   gatherings.     Bee-culture, 

preparation  of  hives  for  the  winter,  feeding,  etc. 
Market  Gardening. — A  study  of  the  life-history  of  insects,  injuries  to  stored  grain,  peas,  beans,  meal,  flour,  dried  fruits; 

botany  of  the  greenhouse,  cold  frame  and  hot-beds  ;  the  use  of  thermometers.     A  study  of  markets,  libiary  work. 

Spring  Term. 

Dairying.— Cottsige  and  Cheddar  cheese  making,  scoring  of  butter,  bacteriology  of  milk,  butter,  and  cheese.  Judging  of 
dairy  animals  by  the  score-card  method;  diseases  of  coivs  and  their  treatment;  analysis  of  food  stuffs. 

Poultry-raising. — Physical  and  chemical  study  of  foods,  library  work,  fancv  breeds,  what  and  how  to  exhibit,  the  history 
and  development  of  the  industry.     Heredity  and  the  effects  of  inbreeding. 

Horticulture. Origin  of  new  varieties  by  crosj-fertilisation,  hybrids,   sports,  atavism  and  reversion,  correlation  between 

plants  and  animals,  rejuvenating  by  pruning,  grafting,  and  scraping  the  bark  ;  special  diseases  of  both  trees  and 
fruit,  and  their  treatment.  Knot  growth,  blight,  gum  excrescences,  and  frost  injuries;  drying,  preserving, 
making  fruit  syrups,  etc. 

Floriculture  and  Landscape  Gardereinf/.— Special  designing  in  cultivated  flowers.  Origin  of  new  species;  bees  and  their 
relation  to  the  forest  and  garden  ;  the  hiving  of  bees  and  after-management.     A  study  of  honey-producing  plants  ; 

the  economic  value   of  honey.  ,    ,       .  ,  ,         ,         ■,.,-,.•      ^     .l, 

MarkefGardening.—'Kela.iwa  of  crops,  geology  of  the  garden,  agricultural  chemistry;  good  roads  and  their  relation  to  the 
'  aucoeS3  and  value  of  the  farm  ;  miner.alogy  and  useful  birds  and  insects. 

38.  Agricvltural  Courses  for   Young   Men.— The  agricultural   courses  for  men  are   developed   as 
follows : — 

FiEST  Year. 
Fall  Term. 
English  language.     Live  stock.     Market  gardening.     Horticulture. 

Winter  Term. 
Economic  entomology.     Practical  agriculture.     Botany,  dairying,  market  gar  lening,  live  stock. 

Spring  Term. 
Bacteriology  and  vegetable  physi(,lo,'y.     Laboratory  practice.   Practical  agriculture.    English.    Live  sloe'.:,    Horticulture. 
Dairying.     Market  gardening. 
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Second  Year. 
Fall  Term. 
Botany,  oryptogramic.     Laboratory  practice.     Practical  agriculture.     Agricultural  chemistry.     Horticulture.     Principles 
of  heredity.     Dairying.     Seeds  and  grasses.     Market  gardening. 

Winter  Term. 
Applied  botany.      Laboratory  practice.      Live  stock.      Botany  and  bacteriology.      Practical    agriculture.      Dairying, 
Horticulture.     Practical  agriculture.     Drainage, 

Spring  Term. 
Bacteriology  of  milk.     Practical  agriculture.     Agricultural  chemistry.     Laboratory  practice.     Horticulture.     Vegetable 
pathology.     Dairying.     Animal  nutrition.     Market  gardening.     Live  stock. 

In  treating  of  live  stock,  the  history,  development,  characteristics,  standard  points,  utility, 
resemblances  and  difFerences,  acclimatisation  and  adaptability,  judging,  care,  selection,  and  management  of 
the  leading  breeds  of  horses,  cattle,  sheep,  and  hogs  are  dealt  with.  Breeding  is  treated  as  an  art,  and 
heredity,  atavism  and  reversion,  laws  of  correlation,  variation,  and  fecundity,  influence  of  parents  on  previous 
breeding,  sex,  pedigree,  form,  selection,  and  period  of  gestation,  are  discussed. 

Practical  agriculture  includes  all  questions  of  the  growth  of  crops,  their  rotation,  minerals  which 
are  important  in  plant  economy,  harvesting,  ensilage,  irrigation,  sewage,  pasturing,  fields,  systematic 
observation. 

The  practical  effect  of  drainage,  of  lan^ls  which  specially  need  it,  the  importance  of  preliminary  and 
topographical  survey,  the  various  problems  of  drainage  and  engineering  connected  therewith,  map-drawing, 
the  mode  of  calculating  depth  of  drainage  and  capacity  of  pipes,  of  laying  and  preserving  drains,  are  all 
treated. 

A  comprehensive  study  of  a  large  number  of  native  and  foreign  plants  that  have  been  introduced 
is  made,  so  that  they  may  be  identified  and  the  student  familiarised  with  the  seeds  which  form  the  basis  of 
adulteration  in  forage  crops. 

39.  Dairying — Aside  from  the  scientific  work  in  the  dairy,  each  student  is  required  to  master  the 
following  points  : — 

First  Year — 

1.  The  cleaning  and  ventilating  of  dairy  barns,  six  weeks.     Grooming  and  bedding  of  cows. 

2.  Milking  and  recording  the  same,  six  weeks.     Feeding  and  care  of  cows  and  calves,  eight  weeks. 

3.  Destruction  of  ticks,  lice,  etc.,  eight  weeks.     Pasturing,  six  weeks. 

Second  Year — 

1.  Individual  study  of  different  breeds  in  the  dairy  herd,  eight  weeks.    .Breeding  and  feeding,  eight  weeks. 

2.  Treatment  when  sick,  four  weeks.     Special  study  of  cooked  and  uncooked  food,  four  weeks.     Special  study 

of  dairy  machinery,  feed-cutters,  grinders,  and  steam  power,  four  weeks. 

3.  Dairy  possibilities  of  the  state,  six  weeks.     Dairy  barns  and  co-operative  dairies.     Special   study  of  dairy 

business  methods. 

40.  Market  Gardening — This  course  of  study  is  of  two  years'  duration,  the  details  thereof  being  as 
.  follows  :  — 

First  Year — 

1.  Kinds  and  care  of  tools,  ploughing,  s[)ading,  and  preparation  of  seed-beds,  six  weeks. 

2.  Constructioi^and  care  of  hot-beds,  six  weeks. 

3.  Planting,  transplanting,  twenty  weeks.     Intensive  cultivation,  eight  weeks. 

Second  Year — 

1.  Growing  vegetables  in  winter,  twenty  weeks. 

2.  Care  and  preparation  of  vegetables  for  market,  twelve  weeks. 

3.  Preservation  of  root  crops,  and  cold  storage,  eight  weeks. 

41.  Practical  Agriculture.— The  course  in  practical  agriculture  is  as  follows : — 

1.  Kinds,  care  and  uses  of  tools  and  instruments,  ten  weeks. 

2.  Preparation  of  sand,  Inam,  clay,  and  peaty  soils,  five  weeks. 

3.  Testinsr  seeds  :  time  and  depth  of  planting,  six  weeks. 

4.  Transplanting  by  hand  and  other  methods  ;  cultivation,  six  weeks. 

5.  Destruction  of  insects  and  fungus  ;  diseases  ;  use  or'  improved  machinery. 

6.  Fence- building;  harvesting,  housing,  and  rotation  of  crops,  farm  economics,  five  weeks. 

42.  StocA-rawinsr.— Practical  instruction  is  given  along  lines  already  indicated,  its  duration  being 
twelve  weeks.     In  addition  the  following  courses  are  given,  viz.  ; 

First  Year — 

1.  Feeding,  breeding,  grooming,  and  treatment  while  sick  ;  sixteen  weeks. 

2.  Harness  :  kinds,  care  and  use  ;  eight  weeks. 

Second  Year — 

1.  Instruction  in  stock-breoding,  sixteen  weeks. 

2.  Vehicles  :  kinds,  care  and  use  ;  eight  weeks 

'■  ^^ri^^:^^^^ll:^  "'  ''''''  '"^"°-  ^"<^  P-'^   breeds  especially  adapted  to  the 

43.  Bee-cvlture.~The  dim'^te  ot  Alabama  is  a  favourable  one  for .  apiculture.  An  apiary  of  100 
colonies  has  been  collected.  The  success  so  far  has  been  satisfactory,  and  it  is  expected  to  prove  profitable 
as  well  as  instructive.  '^  r         i 
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4-1:.   Horticulture. — All     students    of    the    Agricultural   Department    are   required   to   acquaint 
themselves  thoroughly  with  the  following  features  of  agriculture  :— 
First  Year— 

1.  Kinds,  care  and  uses  of  tools  ;  six  weeks.     The  importance  of  frviit  culture  ;  six  weeks. 

2.  Special  attention  is  given  to  the  following  fruits  :  Apples,  poars,  quinces,  figs,  grapes,  plums,  peaches,  cherries, 

strawberries,  gooseberries,  blackberries,  etc.  ;  fourteen  weeks. 

3.  Deciduous,  evergreen,  and  ornamental  trees,  and  their  importance  for  shelter-bolts.     Special  attention  is  given 

to  the  value  of  native  material.     Fourteen  weeks. 
Second  Tear — 

1.  Laying  off  parks  and  private  grounds,  walks,  streets,  and  pruning  ;  twelve  weeks. 
3.  Orchard  gardening  and  forestry  ;  twelve  weeks. 

3.  Budding,  grafting,  layering,  inarching,  cross-fertilisation,  hybrids,  sports,    and  special  direction   for  packing, 

marketing,  and  general  care  of  fruits,  etc.  ;  sixtetn  weeks. 

4.  Library  work  includes  the  classification  of  a  librtry;  the  making  of  important  digests,  and  abstracts  from 

important  books,  bulletins,  and  papers. 

45.  Agricultural  Experimental  Statiov. — This  station  has  bcH^n  established  in  connection  with 
the  institution.  The  station  staff  is  composed  of  thi>  Diri'utor  and  Instructors  of  the  Agricultural 
Department  of  the  Institute.  It  has  a  subsidy  of  about  £300  per  annum,  and  carries  out  such  experiments 
in  scientific  agriculture  as  ara  calculated  to  ad\ance  its  intei'ests.  Chemical  analyses  are  made,  and  these 
may  be  undertaken  by  the  chemists  of  the  Agricultual  Department  under  the  supervision  of  the 
"  Commissioner  of  Agriculture."  The  subsidy  is  intended  to  maintain  and  provide  for  the  actual  operations 
in  the  Experimental  Stations,  with  the  express  object  of  educating  and  training  coloured  students  in 
scientific  agriculture. 

46.  Concluding  Eemarks  on  the  Tuskegce  Institute. — In  its  way  the  Tuskegee  Institute  is  unique. 
It  provides  an  ideally  practical  education.  It  teaches  its  students  to  study,  to  live,  and  to  work,  in  such  a 
way  as  to  combine  all  the  elements  of  a  true  industrial  education.  It  does  not  aim  at  turning  out 
graduates  in  the  highest  branches  of  technical  education,  that  is  not  its  mission,  but  it  meets  a  pressing 
want  of  the  coloured  community.  Their  work  is  immediately  practical  and  productive.  Those  engaged 
in  the  building  trades  see  the  finished  buildings  as  the  monuments  of  their  industry,  and  similarly  through 
all  departments. 

The  principal,  Mr.  Booker  T.  Washington,  is  the  genius  of  the  institution,  and  it  is  owing  to  his 
organising  faculty,  and  to  the  tone  which  he  has  inspired,  that  the  success  has  been  so  remarkable.  The 
work  of  the  institute  has  demonstrated  what  has  always  been  contended  by  educationists,  viz.,  that 
the  building  up  of  character  is  of  fundamental  importance.  The  whole  effort  is  instinct  with  earnestness  o^ 
purpose,  thoroughness,  and  practical  power,  i 

'  The  indication  given  of  the  courses  is  fairly  complete  for  a  brief  sketch.     Reference  should  be  made  to  the  official 
catalogue  for  fuller  information. 
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CHAPTER  XXI. 

Manual  Training-  Schools  of  America  (Eastern  States). 


[J.  W.  TURNER.] 


Introduction. — The  system  of  manual  training  in  Ihc  primary  schools  of  America  is  on  a  properly 
co-ordinated  plan,  and,  as  practically  followed  out,  is  the  logical  and  natural  sequence  of  the  Kindergarten. 
It  is  not  necessary  hereto  refer  further  to  manual  training  in  elementary  schools.  This  phase  of  the 
question  was  fully  treated  in  the  Interim  lieport,  especially  in  iho  experiences  related  in  connection  with 
the  Higher  Grade  Schools  of  Great  Hritaiji,  the  Upper  Primary  Schools  of  France,  the  Grammar  Schools  of 
the  United  States,  and  the  Public  Schools  of  Canada.  The  work  is  continued  iu  the  High  Schools  of  America, 
and  in  towns  of  any  size  the  Manual  Training  High  School  is  an  institution  of  equal  importance  with  the 
academic  school.  The  State  of  Massachusetts,  always  in  the  van  in  matters  pertaining  to  education,  was 
the  first  to  recognise  the  importance  of  manual  training  in  the  high  school  curriculum.  Ten  years  ago,  a 
law  w.as  passed  in  the  State  Legislature,  mainly  through  the  efforts  of  Frank  IHll,  Esq.,  Secretary  to  the 
State  Board  of  Education,  one  of  the  foremost  educationalists  of  the  world,  requiring  every  city  and  town 
of  20,000  people  and  over  to  maintain  manual  training  as  part  of  its  high  school  system,  and  in  1898,  a 
clause  was  added  requiring  such  communities  to  provide  for  this  training  in  the  primary  schools  also. 
The  readiness  and  willingness  of  American  people  to  support  what  is  for  the  good  of  their  children  are 
exemplified  in  a  Report  of  the  Massachusetts  State  Board  (1899),  which  showed  that  not  only  had 
the  law  been  complied  with  but  that  a  number  of  towns  with  populations  under  2,000,  who  were  not 
affected  by  the  law,  had  voluntarily  provided  for  Manual  Training  High  Schools. 

Views  of  a  Canadian  Expeet. 

In  the  Eeport  of  John  Seath,  Esq.,  B.A.,  High  School  Inspector,  Ontario,  on  manual  training 
schools  of  the  United  States,  with  suggestions  as  to  changes  in  the  courses  of  study  in  the  High  Schools 
of  Ontario,  the  following  passage  occurs,  and  as  it  is  2'ertinent  to  the  question  under  review,  it  is 
reprinted : — 

"All  this  (the  introduction  and  maintenance  of  the  manual  training  high  school)  has  not  been 
accomplished  without  much  effort  and  a  large  expenditure  of  public  money,  especially  in  the  high  schools. 
Local  sentiment,  however,  still  varies  from  strong  advocacy  to  antagonism,  and,  although  in  Massachusetts 
the  general  feeling  has  expressed  itself  iu  legislation  as  being  favourable,  the  work  of  educating  the 
people  has  still  to  go  on  even  in  this  enlightened  Commonwealth.  It  is  well  to  note  here  that,  while  the 
labour  unions  still  look  askance  upon  trade  schools,  they  are  invariably  favourable  to  manual  training. 
As  an  illustration,  I  may  record  the  fact  that  the  last  Annual  Eeport  o"f  the  Illinois  Bureau  of  Labour 
Statistics  recommends  the  passage  of  a  law  favouring  the  compulsory  establishment  of  Kindergartens  in 
towns  of  5,000  inhabitants  or  over.  In  cities  of  over  20,000  people  it  recommends  manual  training 
schools,  and  also  suggests  that  provision  be  made  for  the  training  of  Kindergarten  and  manual  training 
teachers  in  all  the  State  Normal  Schools.  A  bill  based  on  these  recommendations  and  includinc'  domestic 
art,  has  ]ust  been  introduced  into  the  Legislatures,  Still  further,  under  date  of  24th  January ,'l  find  that 
^^1.^"  .'°^  J^i''^  ^"^"""'^  """"^  ^^^  Bricklayers'  Labour  Union  of  Chicago,  have  petitioned  the  Board 
of  Education  to  have  their  apprentices  take  technical  training  at  the  Erjglish  High  and  Manual  Training 
School  ot  that  city.     This  is  also  suggestive  to  Ontario." 

The  same  writer  in  his  Eeport  quotes  some  very  reliable  opinions  on  the  question  of  the  relation 

as  fdloT--  '  '"  ^^^**''  ^°  ^'^'^  ^'Sher  technical  institutions.    The  opinions  are 

"  Opinions  of  Universities  and  otlier  Authorities. 

i.c.hwZ?M.Z^^^'T  °*  *n  'f'^tionof  the  manual  training  schools  iu  the  United  Slates  to  the  higher 
technical  institutions,  I  am  able  to  submit  the  following  opinions  :  — 

"  From  the  Secretary  of  the  Massachusetts  Institute  of  Technology  Boston  — 
n>anuai;LlTi^S:'of:tTr::t3'LTdTaron^^  training  sf'o'ols  as  follows  :     In  the  fi.st  place,  a 

high  school  course  to  go  into  practical   work  without   e^^r■-^n'  ^''^'  '"'  ^'^^"'^''"'^''  *''«  "^'^■"^■'y  ''^'^'^'=™''= 

Michanic  Arts  High  School  in  Boston  tlms  sends  r'tlrsenrvn^^^  preparation  for  admission  to  the  Institute.  The 
coming  from  the  English  High  School  ha^faU  n^ff^'e'  eoLXaW^''  T^^^^^^^  t, an  any  other  school,  while  the  number 
industrial  and  even  the  poorlr  classes,  increasing  incidental! vH»i^'  7}^^^  ,^7'  ,''"^^"'^'' ""  '''"'^'■-  P™P°rt'«»  f™>"  ^'«' 
value  of  their  preparation  for  our  work  depenTr^  "h  on  h  ^  Wv  of 'the  bo'  ^'=''°  ■^'■^'^P  ^'t'  ^"  ''"  I'™"''  f'""'\  1 " 
teaching,  apart  from  the  abstract  merits  of  the  kind  „f  educati  n  t,Jlf  Ti  ,^'  '""  '"""'''  °^  ™"'''''  ""  ^^^  l"^'''-^  "*  *''^ 
schools  are  to  some  extent  those  whose  particular  mechanip.,1  '  It     „;  '^oj'-^  ^vllo  come  to  us  from  the  manual  training 

when  they  come  to  us,  are,  therefore,  likely  to  be  one  s  del  ,f,  " ''""'  f  *'"'  °"*'"*  relatix-cdy  strong.  These  boys, 
ments,  which  are  considerable  duri,,- the  tir^t  thtre  ycarT  I„\bo  tW  1  T  "■'^;''^"",:'«'  ™-  ^'y"'  *"  f^'i'  '"  our  literary  ,o,juire- 
work  in  the  manual  training  school  is  an  advantage  of  vii\  h,  ■  Y  ^  '  r,,  ""■^'^'  anticipation  of  our  drawing  iind  shop- 
own  students,  in  the  shorter  time  which  tlie  latter  give  to  it  !11J1^"',  ^"''"'  ''^'"'''^  ""*  '''^''^'-y  '"'  ''°  "'^"  '^'°"*^  ''''  '^^  "'"' 
required  only  in  particular  ones  in  varying  amounts                            uiTiAvuig  is  required  in  all  our  courses,  but  shop-work  is 
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"  On  the  whole,  I  am  disposed  to  adviao  that  a  boy  should  choose  between  the  manual  training  and  other  secondary 
Bonools  on  other  grounds  than  their  supposed  merits  as  preparatory  schools,  and  to  consider  them  in  this  respect  as  of  about 
eq^ual  strength,  assuming,  of  course,  that  the  academic  preparatory  course  will  include  some  study  of  natural  and  physical 
science,  without  which  any  secondary  course  seems  to  me  to  be  defective. 

'  la  IS  doubtless  an  advantage,  from  our  point  of  view,  that  our  students  should  have  had  training  in  drawing  and 
shop-work  at  an  early  age.      It  does  not  follow  that  in  a  particular  case  this  training  may  have  been  the  best. 

1  °  i'^  Schwamb  suggests  that  I  add  that  the  shop- work  of  our  students  can  bo  done  in  less  time  and  more 
thoroughly,  partly  because  the  men  are  more  mature,  but  mainly  because  of  their  training  in  exact  work  in  other  labora- 
tories of  the  Institute.  Ho  adds  that  previoua  training  in  ahop-work  and  drawing  ia  of  particular  advantage  to  students 
in  certain  other  engineering  courses— for  example  civil  engineering— which  do  not  include  it  in  their  actual  requirements." 

"  From  President  Hadley,  of  Yale  :— 

"  We  have  not  as  yet  been  able  so  to  arrange  our  examinations  that  manual  training  can  be  made  a  part  of  them  ; 
and  as  we  admit  only  on  examination,  and  not  on  certificate,  this  has  prevented  ua  from  incorporating  it  in  the  requirements 
for  admission. 

"  I  may,  however,  add  that  the  work  done  by  those  who  have  had  courses  in  good  manual  training  schools  lias  been 
of  such  high  character  that  wo  are  most  favourably  impressed  with  its  value  in  secondary  education." 

"  From  the  Secretary  of  tSe  Faculty  of  Mechanical  Engineering,  Cornell  : — 

"  We  do  not  directly  recognise  manual  training  in  our  matriculation.  After  the  students  have  entered  upon  the 
work  of  the  course,  it  they  are  alilo  to  show  the  necessary  skill,  we  allow  them  to  make  a  certain  number  of  exercises 
standing  as  an  examination,  and  these,  if  up  to  the  standard,  may  be  accepted  in  place  of  the  term's  work.  In  this  manner, 
it  the  student  has  gained  sufficien*;  traiuin;^'  at  the  high  school,  he  may  be  able  to  make  it  count  in  the  university.  Our 
experience  lias  been,  however,  so  far,  that  comparatively  few  students  with  only  hi{;h  school  manual  training  are  able  to 
pass  up  very  much  of  the  work  Ni'ithor  do  wc  find  that  at  the  end  of  the  fiiur  yeai-d'  course  the  man  who  has  had  high 
school  manual  training  is  bknly  to  lie  in  advance  of  his  fellow  \\lio  has  not  had  such  training.  In  other  words,  we  find 
that  the  condition  of  the  student  at  the  end  of  his  course  will  depend  more  upon  the  manner  in  which  he  has  utilised  the 
advantages  which  we  provide  than  upon  whether  or  not  lie  has  had  previous  training  in  the  high  school.  I  think  that  I  may 
fairly  say  that  tor  purposes  of  university  (.reparation  we  do  not  place  any  great  value  upon  high  school  manual  training. 
We  are  quite  content  that  the  .student,  should  come  without  such  training,  and  believe  that  for  our  purposes  the  time  might 
be  better  spent  in  thorough  training  in  the  elementary  subjects  required  for  entrance.  It  does  not  follow  that  high  school 
manual  training  has  no  value.  It  is  a  tact,  of  course,  that  but  a  small  percentage  of  high  school  students  finally  reach  the 
university  and  take  a  full  university  course.  For  the  great  majority  who  go  from  the  high  school  into  the  world  it  may 
well  be  that  they  would  find  a  course  of  manual  training  of  great  value  ;  but  I  am  convinced  that  it  manual  training  in 
the  high  school  has  to  be  justified  it  must  be  by  reason  of  its  value  tor  this  class  of  students  rather  than  for  the  one  who 
goes  on  to  take  a  university  technical  course." 

Mr.  Seath  points  out  that  Harvard  University  recognises  the  manual  training  system  in  its 
requirements  for  admission  to  its  Department  of  Applied  Science.  The  chief  value  of  manual  training, 
as  he  understood  it,  after  discussing  the  suhject  with  some  of  the  Harvard  authorities,  seems  to  be  in  the 
education  of  young  men  who  need  to  have  their  interest  stimulated  by  manual  exercises.  Such  training 
is  also  held  to  have  an  important  place  in  providing  the  large  number  of  young  men  who  are  employed  in 
the  smaller  trades  to  be  found  about  every  large  city.  The  system  (Mr.  Seath  states),  has  not  been  long 
enough  in  operation  at  Harvard  to  justify  any  general  conclusion  in  regard  to  its  desirability  as  a  prepara- 
tion for  college  work;  and  with  regard  to  its  introduction  into  his  own  country,  he  remarks  that  the 
situation  in  the  United  States  would  not  justify  his  people  in  waking  any  immediate  provision  for 
preparatory  courses  in  manual  training  for  their  University  faculties  of  Applied  Science. 

The  Status  of  the  Manual  Teaininq  High  Schools  or  Ameeica. 

Manual  Training  High  Schools  exist  in  all  the  large  towns  and  cities  of  the  United  States,  and 
are  as  much  a  part  of  the  State  Educational  System  as  the  English  and  Latin  High  Schools.  They 
vary  in  numbers  from  one  in  the  smaller  towns  to  as  many  as  twelve  in  such  cities  as  Boston  and  Chicago. 
They  are  under  the  control  of  the  local  Boards  of  Education,  as  a  rule.  They  are  institutions  altogether 
independent  of  the  other  High  Schools  of  the  city;  their  equipment  is  very  fine,  and  education  in  them, 
as  in  all  the  schools  of  the  United  States,  is  free  to  local  children.  The  Manual  Training  High  Schools 
are  frequently  designated  as  Mechanics  Art  Schools,  because  they  have  specially  provided  for  courses 
developing  the  principles  of  the  Mechanic  Arts.  The  principal  Boston  School,  which  cost  $300,000,13 
known  as  the  Boston  Mechanic  Arts  High  School.  Springfield,  Massachusetts,  in  addition  to  a  splendid 
Academic  High  School,  supports  a  very  superior  Mechanic  Arts  High  School.  The  Boardman  Manual 
Training  High  School,  New  Haven,  is  the  gift  of  a  wealthy  widow,  who  donated  .S70,000  for  a  building, 
the  City  Board  of  Education  furnishing  the  land  and  the  equipment,  and   defraying  the  current  expenses. 

Admission. 

Admission  to  the  Manual  Training  High  Schools  is  the  same  as  that  required  for  other  high  schools, 
viz.,  the  certificate  that  indicates  that  a  pupil  has  passed  through  Grade  VIII  of  the  Grammar  School. 

CouBSES  IN  Teaining  Manual  High  Schools, 

The  schools  in  the  various  towns  and  cities  have  much  in  common  in  their  courses,  individualising 
according  to  the  demands  of  the  community.  Courses  in  English,  Mathematics,  Science,  French,  are 
universal;  German  is  frequentlv  found  on  the  programme;  Spanish  occasionally.  All  of  the  schools 
offer  in  addition  what  are  called  "  General  Courses,"  such  as  drawing,  workshop  instruction,  intended 
for  those  who  are  seeking  a  general  education,  and  as  a  jireparatory  training  for  entrance  into  the  higher 
school  of  Technology.  Certain  manual  training  schools  provide  courses  for  girls  in  Art  and  in  Domestic 
Science  and  Art,  while  others  provide  Commercial  Courses  also.  In  Philadelphia  there  is  a  special 
Commercial  High  School  attended  by  about  1,000  <;lrls  ;  but  this  branch  of  instruction  is  usually  provided 
for  in  the  English  High  Schools.  {Vide  Detroit  Central  High  School.)  In  some  of  the  schools  the 
courses  are  for  either  three  or  four  years.  In  fhilq-dolphia  there  is  p,  post  graduate  course  in  the 
Language.-",  History,  Mathematics,  aud  Science. 
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CoTJHSKS  IN  Manual  Training  Departments. 

Several  of  the  Academic  High  Schools  of  the  United  States,  the  English  and  Latin  High  Scliools 
as  they  are  designated,  are  provided  with  a  manual  training  department.  Worii  in  both  wood  and  iron 
is  taken  in  some  of  these  schools  for  boys,  and  clay-modelling,  carving  in  wood,  and  joinery  for  girls. 

The  courses  in  the  Manual  Training  Department  of  the  High  School,  Lynn,  near  Boston,  embrace 
work  in  both  wood  and  iron.  The  course  in  shop-work  is  a  three  years'  one,  and  comprises  the, 
following  : — 

Pirst  year. — Joinery,  2S  weeks  ;  wood-turning,  12  weeks. 

Second  year.— Wood-turning  and  pattern-making,  23  weeks;  cabinet-mafeing,  5  weeks;  forging, 

12  weeks. 
Third  year.— Tool-making,  tempering,  compounding  of  metals  and  alloys,  moulding  and  casting, 

10  weeks ;  chipping,  filing,  and  machine  work,  2i  weeks. 

Drawing  is  clo^'cly  correlated  with  the  shop-work. 

Mr.  Seath,  who  was  particularly  interested  in  this  department  of  the  High  School^  Lynn,  poin!s 
out  that  in  the  instruction  attention  is  given  to  such  parts  of  the  forestry  as  could  be  taken  m  connection 
with  the  course  in  wood.  He  observes  a  peculiarity  in  the  school  in  the  fact  that  the  teachers  of  mannal 
training  take  a  share  iu  the  academic  work  in  the  high  .school  proper  in  English  and  mathematics.  On 
the  question  of  the  rea,l  value  of  these  schools,  whether  educational  or  economic,  Mr.  Seath's  views,  which 
are  given  here  in  full,  are  invaluable  to  us: — 

"As  I  have  already  said,  these  schools  are  not  regarded  as  trade  schools  either  by  their  staffs  or  ' 
by  the  public,  and  I  seldom  heard  the  education  they  give  described  as  technical.  Both  terms  f-eem  to  be 
studiously  avoided  in  this  connection.  Tt  is  always  held  that  the  schools  have  as  much  claim  to  be 
considered  educational  as  have  the  English  or  the  Latin  High  Schools.  They  specialise  in  manual 
training ;  the  English  and  the  Latin  schools,  in  English  and  the  languages.  Indeed,  it  is  maintained  that 
the  Manual  Training  Schools  are  more  important  educationally  than  are  the  other  two  class'.'s  of  High 
Schools,  for  they  educate  the  whole  nature,  the  creative  as  well  as  the  acquisitive  powers.  It  is  not, 
however,  denied  that  in  the  later  years  of  the  work,  the  courses  are  a  direct  preparation  for  the  industrial 
pursuits  ;  but  it  is  pointed  out  that  the  courses  in  the  other  schools  are  a  direct  preparation  for  the 
professions,  and  that  the  industrial  arts  have  at  least  an  equal  right  to  consideration.  Some  of  the 
Manual  Training  Schools,  as,  for  example,  those  in  Providence  and  New  Haven,  may  fairly  be  described 
as  lower  grade  Technical  Schools ;  they  emphasise  the  industrial  aspect  more  than  some  of  the  other.«. 
Such  schools  supply  a  demand  which  the  decline  of  the  apprentice  system  and  the  marvellous  progress  of 
industry  have  of  late  years  developed  in  the  United  States  for  technical  training  of  a  grade  below  that  of 
the  Schools  of  Technology.  They  prepare  young  men  whose  funds  and  time  are  limited,  for  positions  as 
designers,  draughtsmen,  and  superior  workmen,  many  of  whom  eventually  become  foremen  and  managers ; 
and,  with  the  education  they  give,  a  man  of  ability  may  rise  to  any  position  in  industrial  life  :  not  all  a 
man's  education  is  obtained  at  school  or  at  college.  It  is,  1  should  think,  exceedingly  probable  that  the 
Manual  Training  High  School  idea  will  develop  more  and  more  in  this  direction,  especially  in  the  smaller 
cities,  where  limited  financial  support  will  prevent  a  more  complete  subdivision  of  educational  labour. 

"  An  examination  of  the  records  of  700  or  more  of  one  of  these  institutions  shows  that  70  per  cent, 
of  its  former  students  are  engaged  in  pursuits  in  which  what  is  required  is  a  high  order  of  intelligence, 
with  skill  of  hand  in  dealing  with  force  and  matter.  Already  a  large  number  occupy  positions  of  trust 
and  responsibility  as  superintendents,  managers,  and  foremen.  That  such  schools  also  foster  a  desire  for 
higher  learning  is  shown  by  the  fact  that  20  per  cent,  of  the  graduates  become  students  in  the  colleges, 
universities,  and  higher  technical  schools.  On  another  point,  emphasis  was  laid  by  all  the  principals  I 
saw;  many  of  the  students  go  into  kindred  commercial  occupations  (hardware  stores,  &c.),  or  become 
dentists,  doctors,  or  lawyers.  These,  I  am  told,  bear  witness  to  the  great  advantage  from  hand  and  eye 
training  and  a  general  acquaintance  with  industrial  pursuits.  The  resulting  sympathy  with  and  respect 
for  labour  are  also  not  the  least  of  the  recommendations  of  such  courses  for  those  whose  occupations  are 
of  a  more  literary  character. 

"  The  flexibility  of  the  American  system — its  adaptability  to  local  needs — is  seen  everywhere.  In 
Springfield,  for  example,  I  found,  in  connection  with  the  BFechanic  Arts  High  School,  evening  trades 
classes  in  tool-making  and  plumbing.  These  classes  were  at  first  very  successful  ;  but,  owing  to  the 
withdrawal  of  the  city  appropriation,  a  fee  had  to  be  charged  and  the  attendance  at  once  fell  off.  At 
present  only  the  class  in  plumbing  survives.  It  is  also  significant  of  the  liberality  and  intelligence  of  the 
American  workmen  in  Springfield,  which  is  a  distinctively  manufacturing  city,  that  its  Plumbers' 
Association  have  voluntarily  agreed,  in  employing  help,  to  give  the  preference  to  members  of  the  evening 
classes  in  plumbing.  Speaking  of  these  classes  in  his  report  for  1899,  Mr.  Thos.  M.  Balliet,  the  city 
superintendent,  uses  words  which  show  clearly  the  direction  iu  which  the  manual  training  idea  is  drifting 
in  some  parts  of  the  United  States  : — 

"  The  success  of  these  classes  makes  it  clear  that  if  provision  were  made  for  the  teaching  of  several  trades  in  the 
day  high  school,  m  the  Wannal  'J  raining  course,  it  would  meet  with  wide  i^opular  approval ;  and  it  would  provide  a  kind 
of  high  school  education  for  boya  who  ordinarily  are  obliged  to  go  to  work  when  they  have  completed  the  £>rammar  school 
coiirae,  and  are  thus  deprived  entirely  of  a  high  school  edacation.  The  present  cniipment  and  teaching  force,  both  of 
which  have  been  increased  the  present  month  to  provide  for  the  needs  of  the  school  as  now  organised,  would  also  bo 
sufficient  to  teach  machme-shop  practice,  pattern-making,  and  joinery  as  trades.  'Jhe  adding  of  other  trades  would,  at 
tbis  time,  involve  more  or  less  additional  expense." 

Centkal  Manual  Training  School,  Philadelphia. 

Introiluctioii—T\xQ  Chairman  of  the  Board  of  Public  Education,  Philadelphia  in  presenting  his 
seventeenth  annu.^l  report,  in  1902,  on  this  school,  made  the  following  remarks  :—"  The  institution  has 
achieved  the  reputation  of  being  one  of  the  best  exponents  of  the  modern  educational  movement.  The 
manual  training  school  was  the  logical  outcome  of  a  demand  for  that  kind  of  training  by  which  young 
men  could  be  put  in  closer  touch  with  the  ucimIs  of  the  present  day.  The  inadequacy  of  the  ordinary 
high  school  methods  m  preparing  boy.,  for  life's  problems  was  kocnlv  felt  Ion-'  before  the  educational 
value  of  tool  in.struct.oii  was  known.  The  opening  up  of  new  fields  of  cmplovment  by  the  development 
of  new  improvements,,  the  immense  stp^es  in  the  modes  of  travel,  the  rapidity  of  the  transmission  of 
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news  tho  revolutionising  of  the  methods  of  the  manufacture  by  improved  machinery,  the  various  uses  to 
which  electricity  alone  could  be  put,  called  for  a  class  of  young  men,  educated  not  only  along  academic 
lines,  but  who  were  also  trained  to  put  ideas  into  concrete  results.  It  was  felt  that,  if  useful  men  were 
needed  useful  means  should  be  employed  for  thoir  training.  '  To  bring  thought  and  labour  together  ;  to 
make  the  thinker  a  worker  and  the  worker  a  thinker  '  was  the  problem  to  be  solved  by  the  founders  of 
the  movement,  and  the  results  have  juUy  justified  the  wisdom  of  the  experiment." 

Aims. 

Speaking  of  this  school  in  particular,  the  Chairman  said:—"  This  school  affords  an  opportunity  for 
its  students  to  pursue  Ihc  usual  high  school  course  in  literature,  science  and  mathematics,  and  at  the 
same  time  to  receive  a  thorough  course  in  drawing  and  in  the  use  and  application  of  tools." 

Addressing  himself  to  the  real  aims  of  the  school,  the  Chairman  remarked  that  the  object  of  a 
manual  training  school  is  the  education  of  all  faculties,  and  not  the  training  of  any  special  group.  The 
boy  is  trained  ffisthetically,  mentally,  and  physically.  It  is  meant  that  the  school  shall  help  each  pupil  to 
enter  upon  his  advanced  or  special  training  with  the  best  economy  of  time,  and  with  a  clear  cimception  of 
his  fitting  occupation.  It  should  be  borne  in  mind  that  a  manual  training  school  is  not  a  trade  school. 
The  name,  unfortunately,  is  misleading. 

In  the  school  there  are  five  departments — literature,  mathematics,  science,  drawing,  and  manual 
training.  The  name  of  one  department  has  been  made  to  cover  all,  and  this  misnomer  is  responsible  for 
much  of  the  current  misapprehension  concerning  the  work  and  purpose  of  the  school.  (In  some  American 
cities  these  institutions  aro  known  as  Mechanic  Arts  High  Schools,  Industrial  and  Technical  High 
Schools.)  It  is,  however,  a  name  so  firmly  rooted  in  the  school  nomenclature  of  the  United  States,  that, 
it  would,  perhaps,  be  unwise  to  attempt  to  eradicate  it.  it  only  remains  to  give  the  name  a  broader 
meaning,  and  to  associate  with  it  in  the  public  mind  the  full  scheme  of  high  school  culture  of  which  it 
forms  a  part. 

It  is  not  the  purpose  of  this  school,  therefore,  to  produce  mechanics,  any  more  than  it  is  to 
produce  any  other  class  of  specialists.  What  it  aims  t6  do  is  to.surround  boys  with  the  realities  of  life 
in  both  thoughts  and  things,  and  to  fit  them  more  closely  to  their  environment.  It  is  a  system  of 
education  which  is  perfectly  general  in  character,  and  which  is  recommended  with  the  same  confidence  to 
the  future  student  of  the  humanities  as  to  the  prospective  worker  in  force  and  matter. 

The  remarks  of  the  Chairman  are  quoted  at  length,  because,  in  the  Commissioner's  opinion,  they 
put  the  case  for  the  manual  training  schools  briefly,  clearly,  and  convincingly. 

CUTEEICUL'OM. 

The  curriculum  covers  a  period  of  three  years.  The  school-time  of  the  pupil  is  divided  almost 
equally  between  academic  and  manual  work.  One  hour  per  day  is  given  to  drawing,  two  hours  to  shop- 
work,  and  three  hours  to  the  usual  high  school  subjects. 

There  are  five  parallel  lines  of  study,  grouped  as  follows  : — 

First. — English  Literature  and  Ehetoric,  History,  Political  Economy,  Civics,  German,  Erench  or 
Spanish. 

Second. — Mathematics,  including  Arithmetic,  Algebra,  Geometry,  Trigonometry,  Book-keeping, 
and  Surveying. 

Third. —  Science,  including  Geology,  Botany,  Physiology,  Mechanics,  Physics,  Chemistry,  Steam- 
engineering,  and  Electricity. 

Fourth. — Ereehand,  Constructive,  and  Architectaral  Drawing,  Designing,  and  Modelling. 

Fifth. — Tool  instruction  in  joinery,  pattern-making,  wood-turning,  wood-carving,  forging,  tin- 
smithing,  soldering,  brazing,  ornamental  ironwork,  moulding  and  casting,  viscwork,  together 
with  applied  electricity  and  mechanical  construction, 
It  appeared  to  the  Commissioner,  when  visiting  this  fine  institution,  that  the  third,  fourth,  and 
ffth  lines  of  study  indicated  wherein  the  great  value  of  the  school  is  to  be  found. 

The  Syllabus. 
Course  in  Language  and  Literature. 
English  Language  and  Literature. 
In  developing  the  following  courses  it  is  purposed  that  the  student  shall  secure — ■ 

1.  A  clear  and  connected  outline  knowledge  of  the  history  of  liteiature  in  England  and  in  the  United 

States — the  principal  epochs,  their  characteristics  and  great  names. 

2.  That  he  shall  acquire  a  genuine  appreciation  of  the  imaginative  and  literary  beauties  of  poetry 

and  prose  ;  that  thus  there  shall  be  stimulated  in  him  a  taste  for  wholesome  liteiature. 

3.  That  this  outline  knowledge  of   (1)  and  this  appreciation  of   (2)  shall  evolve  largely  from  a 

continual  analytical  reading  of  classic  English  texts  ;  that  the  influence  of  this  ttiidious  reading 
shall  be  reflected  in  the  themes  and  essays  which,  from  time  to  time,  it  shall  be  his  duty  to 
prepare. 

4.  That  he  shall  have  a  clear  and,  to  some  extent,  a  technical,  knowledge  of  the  relations,  origin,  and 

development  of  the  English  language  ;  that,  in  general,  he  shall  be  able  to  discriminate  the 
Latin  from  the  Saxon  verbal  elements ;  and,  finally,  as  the  desideratum  of  these  courses,  that 
the  potential  literary  culture  thus  acquired  shall  be  rendered  into  a  consciously  direct  and  pure 
English  style. 

Eirst  Tear. 

Corresponding  to  the  divisions  of  the  academic  year,  the  work  assumes  three  distinct  phases  :— 
(a)  In  t}ie  first  period,  texts  are  read  in  the  class  from  the  following  American  authors:— 

Eranklin,  Irving,  Cooper,  Bryant,  Emerson,  Hawthorne,  Longfellow,  Whittier,  Holmes, 
Poe,  Lowell,  Hale. 

Vocabularies  are  culled  from  the  texts,  and  required  to  be  wrought  out  at  home.  Lectures 
on  the  life  and  writings  of  these  authors  supplement  the  class-work.  The  intent  of  the  lectures 
is  to  suggest  and  direct  lines  of  reading.  Notes  are  prepared  on  these  lectures,  and  themes  and 
essays  based  upon  the  content  of  the  readings  are  written  at  home  and  in  class. 
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(i)  In  the  second  period,  the  relation,  the  origin,  and  the  development  of  the  English  la..giiage  is  the 
woof  shot  through  the  correspondia^'  warp  of  class-reading-<,  themes,  lectures,  and  quizzes.  The 
student's  attention  is  directed  to  the  Latin  and  Saxon  verbal  elements.  An  elementary  text- 
booli  is  placed  in  the  student's  hands,  and  lor  theme-work  reference  is  made  to  the  larger  works 
on  the  subject. 

(c)  The  third  period  is  devoted  to  the  inculcation  of  the  elemen'.ary  rhetorical  principles,  variety  of 
sentence  structure,  and  the  development  of  the  paragraph.  In  this  w.>rk  the  main  effort  is  to 
impress  upon  the  student  ihe  necessity  of  clearly  blocking  or  limning  his  work,  to  give  him  some 
conception  of  form.  All  through  the  work  of  this  year,  attention  is  directed  to  English  idioms 
and  forms,  tense  sequences,  and  mood  distinctions,  as  they  are  used  integrally  in  the  texts  of  the 
authors  studied  thus  far.  The  effort  in  to  avoid,  ai  far  as  possible,  anything  like  grammatical 
technicality. 

Second  Tear. 

The  modern  English  poets  are  now  read,— jMorris,  Clough,  Browning,  Tennyson,  Keats,  Shelley, 
Byron,  Coleridge  and  Wordsworth  ;  modern  stylo  is  studied  in  the  prosaists,  Lamb,  Hazlitt,  Leigh  Hunt, 
and  De  Quincey.  The  preparation  of  class  themes,  essays,  and  vocabularies  is  continued  throughout  the 
year,  and  during  the  last  period  the  lectures  cover  the  transition  from  Dryden  and  Pope,  glancing 
particularly  at  Burns,  Crabbe,  and  Cowper. 

Third  Tear. 

Steele,  Addison,  Swift,  De  Foe,  and  Bunyan  are  studied  ;  the  minor  poems  of  Milton;  Hamlet, 
King  Lear,  Merchant  of  Venice,  Julius  Ccesar,  and  As  Tou  Like  It,  are  analysed.  The  lectures  are 
confined  to  the  Elizabethan  literature,  particularly  to  the  seed  and  flowering  of  the  drama.  The  prepara- 
tion and  delivery  of  orations  upon  themes  political,  economic,  and  historical,  and  the  writing  of 
graduation  themes  are  also  required  in  this  year. 

Pupils  have  the  option  of  either  French  or  German.  These  languages  are  taken  up  in  the  first 
year  and  continued  throughout  the  entire  course.  In  the  third  year  pupils  have  the  option  of  taking 
Spanish  instead  of  Prench. 

Courses  in  Ilislory,  Givil  Government  and  Economics. 

An  outline  of  essentials  is  afforded  by  the  text-books  used  ;  but  the  main  purpose  held  in  view  is 
to  make  students  realise  that  the  events  of  the  past  have  a  vital  connection  with  the  events  of  the  present. 
The  unity  of  history  is  forcibly  impressed  on  the  minds  of  students  ;  and  that  is  not  a  matter  of  detached 
facts,  parts,  sections  or  chapters.  The  proof  of  this  continuity  in  the  development  of  religious,  social, 
and  political  institutions,  of  literature,  of  art,  and  of  science,  is  shown  by  constant  reference  to  present 
conditions. 

In  the  requirements  of  the  class-room,  a  clear  understanding  of  the  significance  of  events  is  kept 
in  view,  rather  than  an  unreasoning  exercise  of  memory  in  mere  recitations  from  the  text-book,  with  lists 
of  names  and  dates. 

A  large  part  of  the  work  consists  in  discussions  and  occasional  lectures,  and  illustrative  matter  is 
freely  introduced  from  various  sources  in  order  to  give  a  more  comprehensive  grasp  of  the  subjects  under 
consideration.  To  this  end  students  are  urged  to  supplement  their  required  class-work  by  additional 
outside  reading  of  books  recommended  as  suitable  for  the  purpose,  and  which  are  to  be  readily  obtained 
in  the  various  city  libriries.  Every  incentive  is  given  to  this  sort  of  voluntary  effort,  by  requiring  the 
frequent  writing  of  essays  on  important  topics,  in  the  preparation  of  which  such  collateral  reading  is 
necessary.  The  change:  m  political  geography  which  the  world  has  undergone  in  historic  times  are 
brought  to  the  attention  of  students  by  the  daily  use  of  a  progressive  aeries  of  historical  maps,  and  each 
student  is  required  to  prepare  a  similar  series  from  outline  maps  provided  for  the  purpose.  In  the 
preparation  of  essays,  and  in  the  frequent  written  reviews,  the  careful  use  of  English  is  regarded  as  an 
essential.  Due  notice  of  lectures  in  the  city  on  historical,  economic,  literary,  and  art  subjects  is  given, 
and  students  are  encouraged  to  attend. 

General  History — Second  Tear. 
This  course  comprises  : — 

(1)  A  review  of  the  ancient  civilisations  of  Egypt,  and  of  Chaldoea,  Assvria,and  Babylmia,  including 
the  history  of  the  Phoenicians,  Hebrews,  and  ancient  Persians.  The  importance  of  their 
contributions  to  the  civilisation  of  the  ^\^e8t  is  emphasised. 

(2)  The  History  of  Greece  and  Home,  with  particular  attention  to  the  religious,  political,  and  social 

institutions  of  these  nations,  their  art,  literature,  and  philosophy,  and  to  the  enduring  influence 
of  all  these  upon  the  progress  of  Western  civilisation. 

(3)  The  History  of  the  Middle  Age,  with  particular  reference  to  it  as  a  period  of  transition  from 
ancient  to  modern  conditions  of  society,  and  to  the  service  renaered  by  the  Teutonic  people  in 
this  advance. 

(4)  The  History  of  Modern  Europe,  especially  of  England,  Italv,  France,  and  Germany,  particular 
attention  being  paid  to  their  political,  social,  and  economic  development  from  the  Renaissance  to 
the  present  time. 

American  History  and  Civil  Government— Third  Tear. 
.   .In  the  courses  on  American  History  and  Civil  Government  the  same  method  is  employed  toward 
2,^   TT°'°f .  W    i"  intelligent  results.     Such  study  of  the  Constitutional  and  Political  History  of 

the  United  States  from  its  beginning  to  the  present  time,  and  of  the  actual  conditions  of  government  of 
the  Nation,  State,  and  City,  is  absolutely  essential  to  prepare  young  men  to  assume  their  reaponsibihties 
as  American  citizens  Use  is  made  of  all  available  help.  Standard  authorities  from  the  libraries, 
newspapers  occasional  lectures,  political  and  industrial  maps,  in  addition  to  text-books,  are  the  means  by 
which  the  student  is  brought  to  undei-stand  the  institutions  of  his  country  and  the  duties  of  citizenship. 
TT  •,  /c,\'""''f  ,t  '^f  ™"^*'7  "^  C'v.l  Government  includes  a  careful  study  of  the  Constitution  of  the 
United  States,  of  the  State,  and  of  the  government  of  the  county  and  citv.  The  problems  of  municipal 
government  are  discussed,  and  the  duties  of  public  officers  explained.         " 

Course 
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Course  in  Economic  Science — Third  Tear. 
*      ,.,T^^,  course  in  Economics  is  designed  to  give  the  student  an  understanding  of  the  general  principles 
ot  political  economy,  and,  as  far  as  possible,  of  the  great  economic  and  social  problems  of  the  day.     The 
operation  oi  economic  laws  is  shown  by  the  study  of  actual  conditions  at  home  and  abroad. 

Course  in  Mathematics. 

In  mathematics,  two  ends  are  constantly  kept  in  view  :  First,  stimulation  of  the  inventive  faculty, 
exercise  in  judgment,  development  of  logical  reasoning,  and  the  habit  of  concise  statements.  Second, 
the  association  of  the  branches  of  pure  mathematics  with  each  other  and  with  applied  science— that  the 
pupil  may  see  clearly  the  true  relations  of  principles  and  things. 

As  a  means  to  the  first  end,  the  pupil  is  required  to  understand  the  meaning  and  reason  of  all 
that  he  does,  and  to  be  able  to  state  mathematical  operations  in  his  own  language.  As  a  means  to  the 
second  end,  the  formulae  of  algebra,  geometry,  and  trigonometry  are  applied  to  physics,  chemistry, 
mechanics,  engineering,  and  surveying.  In  designing,  and  in  architecture,  in  the  calculation  of  surfaces 
and  volumes  in  the  shop  exercises,  and  the  amount  of  material  necessary  to  make  these  exercises,  the 
application  of  geometry  is  particularly  valuable. 

First  Tear. 
Arithmetic. — General  Eeview. 

Algebra. — -Introduction;   fundamental  operations;   composition  and  factoring;  fractions;  simple  equa- 
tions ;  involution  ;  evolution  ;  factoring  ;  equations  of  more  than  one  unknown. 
Geometry. — Introduction ;  straight  lines ;  angles ;  triangles  ;  quadrilaterals ;  polygons. 

Second  Tear. 

Algebra. — Badicals  ;  imaginaries ;  quadratics ;  discussion  of  quadratic  problems,  with  several  unknowns. 
Geometry. — Eatio  and  proportion ;  the  circle,  the  ellipse  ;  planes  ;    solid   angles  ;   the  prism,  pyramid 

cylinder,  cone,  and  sphere  ;  calculation  of  surfaces  and  volumes. 
Plane  Trigonometry. — Logarithms;  use  of  tables;  trigonometric  functions;  development  of   formulae; 

solution  of  right  triangles  ;  solution  of  oblique  triangles  ;  practical  exercises. 

Third  Tear. 

Algebra. — Variations ;  progressions ;  permutations ;  probabilities ;  series ;  higher  equations  ;  curve  tracing. 
Analytical   Trigonometry. — Functions  of  the  sum  or  difference  of  two  or  more  angles  ;    solution  of 

trigonometric   equations ;    circular   measure   of   an   angle  ;    arc   functions ;    applications   and 

practical  exercises. 

Surveying — Third  Tear. 

The  course  in  Surveying  is  intended  to  familiarise  the  student  with  the  elementary  principles  of 
plane  surveying.  The  time  is  about  equally  divided  between  the  classroom  and  field  work — the  latter 
being  done  in  the  Park.  From  the  notes  obtained  in  the  field,  results  are  calculated,  and  various  drawings 
and  topographical  maps  are  made. 

Surveying. — Adjustment  and  care  of  transits  and  surveying  rods ;    profile  levelling ;    areas  of  fields  ; 
topographical  levelling ;  topographical  surveying;  railroad  curves. 

Course  in  Science. 

The  course  in  Science  covers  three  years.  It  has  for  its  purpose  the  direct  teaching  of  useful 
facts  and  information,  and  still  more  the  culture  and  intellectnal  discipline  which  come  from  such  a 
knowledge.  The  courses  are  therefore  kept  as  general  as  possible,  in  the  hope  that  they  may  have  a  large 
disciplinary  value,  and  at  the  same  time  lay  broad  and  secure  foundations  for  future  scientific  study 
and  work. 

The  Science  work  of  the  first  year  includes  Geology  and  Botany. 

Geology — First  Tear. 

The  word  is  understood  as  meaning  earth-knowledge,  in  its  widest  sense.  This  study,  dealing  as  it 
does  with  the  physical  phenomena  of  the  earth,  serves  as  an  admirable  introduction  to  the  study  of 
physical  science  the  second  year,  and  best  bridges  over  the  gap  between  the  elementary  science  of  the 
lower  school  and  the  more  exhaustive  study  of  the  subject  in  a  high  school. 

It  is  treated  in  a  way  which  compels  a  student  to  make  an  intelligent  use  of  text-books  and  works 
of  reference,  by  providing  him  with  printed  syllabi  containing  questions  on  leading  topics,  and  requiring 
him  to  sift  out  from  a  mass  of  more  or  less  related  matter,  those  points  bearing  upon  the  topic  under 
discussion.  In  this  way  it  is  believed  that  this  system  of  study  does  away  with  the  "  cramming  "  from  a 
printed  page. 

Botany — First  Tear. 

In  taking  up  this  work,  the  laboratory  method  is  followed  exclusively. 

The  work  consists  of  a  series  of  observations  and  experiments  performed  solely  by  the  student, 
and  the  result — with  drawings— carefully  recorded  in  a  special  note-book.  "While  reference  is  freely 
made  to  a  number  of  standard  works  on  this  subject,  this  note-book  is  practically  the  student's  text-book. 

Structural  botany  is  the  main  topic  throughout,— although  a  portion  of  the  time  during  the  spring 
and  summer  is  given  to  systematic  botany,  each  pupil  being  required  to  collect  an  herbarium  consisting 
of  a  number  of  local  wild  flowers  (Phanerogams). 

Physics. 
Mechanics,  Heat,  Light,  and  Sound — Second  Tear. 
The  work  in  science  during  the  second  year  is  devoted  to  Physics.     Since  Mechanics  is  necessarily 
the  introduction  to  Physics,  this  study  forms  the  work  of  the  first  term.     The  C.  G.  S.  system  of  units 
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The  study  of  Heat  is  begun  after  the  law  of  the  conservation  of  energy  has  been  introduced  to  the 
mind  of  the  student  by  the  study  of  Mechanics.     The  work  in  Heat  occupies  the  second  term. 
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buring  the  third  term  Light  and  Sound  are  studied  in  the  classroom.  In  addition  to  this,  the 
work  of  the  term  includes  laboratory  exercises,  which  are  devoted  to  measurements  of  the  fundamental 
physical  quantities.  These  exercises  include  measurement  of  length  by  dividers  and  scale,  by  micrometer, 
by  vernier  bar  caliper,  measurement  of  area  by  planimeter,  determination  of  mass  by  balance.  Particular 
attention  is  given  to  the  work  with  the  balance. 

The  Steam  Engine— Third  Tear. 
The  Steam  Engine  is  considered  primarily  as  a  means  of  transforming  heat  energy  into  mechanical 
work.  The  introduction  of  this  course  is  consequently  the  study  of  the  elements  of  thermo-dynamics. 
After  this  theoretical  introduction  the  construction  and  the  action  of  the  essential  parts  of  the  steam 
engine  is  carefully  worked  out.  In  connection  with  this  work,  students  are  detailed  each  day  to  tend 
the  engine  and  boiler. 

Electricity — Third  Tear. 

This  course  offers  unusual  facilities  for  instruction,  both  from  a  theoretical  and  a  practical 
standpoint.  The  constantly  increasing  number  of  applications  of  electricity  is  ever  opening  up  new  fields 
of  investigation,  and  is  the  object  of  this  department  to  keep  its  students  fully  abreast  of  the  best  modern 
thought  on  the  subject. 

In  addition  to  the  careful  study  of  the  system  of  electrical  and  magnetic  units,  the  practical 
application  and  measurement  of  electrical  energy  is  carefully  worked  out  in  the  laboratory. 

Applied  Electricity  (Laboratory  Work). — Use  of  ammeters,  voltmeters,  wattmeters,  and  other  instru- 
ments ;  arranging  and  wiring  different  sorts  of  electric  light  circuits ;  tests  of  arc  and  incandescent 
lamps,  wiring  of  circuits  for  electric  gas  lighters,  bells  and  annunciators  ;  tests  of  small  dynamos  and 
motors;  testing  circuits  with  magnets  ;  switchboard  work.  Each  student  is  required  to  write  a  full 
report  of  each  exercise,  containing  the  data,  results  and  drawings  of  the  apparatus,  and  is  also 
encouraged  to  design  and  construct  some  piece  of  electrical  apparatus,  such  as  small  dynamo  or 
motor,  switchboard,  annunciator,  spark  coils,  rheostat,  telegraph  apparatus,  &c. 
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APPLIED  electricity-Third  year. 

Class  Exercises. 


Chemistry — Third  Tear. 
A  systematic  training  in  Chemistry  has  two  objects : 

^'  ^irJ.t!  P''.^f '^^Vi°'''*  f.^'^^i  'f'  connection  with  the  everyday  activities  of  life  is  most 
™oTt  n  .t  f  1  kn?wledge  oi  the  subject  is  essential  to  the  comprehension  of  many  of  our 
most  important  industrial  processes.  ■' 

^'  ^lhlt\h^  Lrr'f^^'''^^  development,  the  place  of  Chemistry  among  the  sciences  has, 
de  crLive  tLt'^t'''  ,T  T"^^^'^^^  '^•^r^ed.  From  a  more  or  less  complete  collection  of 
inidtJto  Z  tt  f  ^  '^tT?''  •'''^*''"^'"  '^ompo'^nds,  it  is  advancing  with  marvellous 
neSStn  Sni-.1  IK  'J"'^"*'*'^*'^'^  "'T'''  '^^^  ^^''t^^ds  of  work  peculiarly  its  own,  and 

Le    ofcLrse^  fi^n.ir.'   t  ?"''"'  °f  independent  thought.     Many  of  the  modern  results 
nre'sented  it    ;Ct  ffpS-  beginners,  but  even  where  a  generalisation  cannot  be  directly 

^he'sdence  S  regarded  "  P""*  °'  "'"~'^°"  "'^^^^  *'^^  .ubject-matter  o'f 

Ls  been  admitted  by  all  whose  oj  nion  L  ofTnvLn  ^'/^ ''^P^^^'ental  lecture  m  chemical  instruction 
secondary  school,  as  elsewherHt  rfcWrreLvs  the  7  '°''-  .^."'  experience  has  shown  that  in  the 
is  certainly  permanent.  ^    ^^    *^  '^''°"'*  ^^Pended  upon  it,  and  this  feature  of  the  work 

and  keepVa^ltroS^wfiTe  ZslolTtZT'^''  'T^  °'  ^^P^^''"^'^*^  ^"^  ^"-g--  C'^-'^^^^' 
the  tendency  to  alter  'results  to  mare  th  rconfonii t''°"'  '*  *'"  'i"^"  '^'  """'^  ''  '^°'^^-  ^°  *^*^  ""'^ 
brought  about  that  intimate  personal  contact  wth  V  f  '^I'^'T'-''^^  ""^TT^  ''  ''^"'^^^'  ^""^  *^^'"  *' 
and  lasting  knowled^^e  ^^^  ^'""^'^  °*  science,  which  is  the  only  source  of  true 
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The  work  in  Chemical  Arithmetic  is  as  complete  as  it  can  be  made.  It  is  found  to  furnish  a  most 
ettcient  means  of  enforcing  the  real  meaning  of  chemical  formula} :  a  fundamental  point,  which  often 
tails  to  receive  the  proper  amount  of  attention. 

In  accordance  with  modern  opinion,  the  stochiometric  laws  are  presented  purely  as  experimental 
results,  the  formula  is  considered  as  a  wonderfully  concise  summary  of  our  knowledge  of  a  compound, 
and  the  atomic  theory  is  introduced  rather  late  in  the  course,  and  is  regarded  chiefly  as  furnishing  an 
indispensable  point  of  view  from  which  to  discuss  the  problems  of  constitution  and  the  phenomena  of 
isomerism. 

Course  in  Drawing. 

The  importance  of  Drawing  in  its  application  to  manual  training,  cannot  be  overestimated.  It  is, 
in  fact,  the  first  step  in  manual  training.  Without  drawing  the  use  of  tools  becomes  a  mere  mechanical 
imitation,  and  has  little  value  as  an  educational  factor.  Prom  the  conception  of  the  idea  to  its  expression 
in  the  concrete  materia],  the  drawing  is  the  description  by  which  the  mechanical  processes  are  logically 
developed,  and  brought  to  a  definite  and  practical  form. 

From  the  beginning,  therefore,  the  pupil  is  taught  to  make  and  interpret  working  drawings,  and  to 
reproduce  from  them  the  indicated  forms.  He  must  understand  this  "  universal  language  "  in  which  they 
are  described,  and  acquire  by  education  and  experience  the  ability  to  use  it. 

Parallel  with  this  work,  the  pupil's  powers  of  observation  and  expression,  and  his  artistic  sense, 
are  cultivated  by  the  study  and  representation  of  the  appearance  of  objects,  and  by  designing  on  paper, 
and  in  clay  and  wood,  for  their  ornamentation. 

All  work  in  drawing  is  done  after  verbal  instruction  with  blackboard  illustration,  no  text-book  nor 
copies  being  used. 

A  close  and  constant  relation  between  the  draughting  departments  and  the  shops  is  rigidly 
maintained.  Every  mechanical  or  artistic  product  is  carefully  studied  on  a  paper  in  all  its  principles  and 
details — first  through  general  sketches  and  designs,  and  later  in  working  drawings — before  the  pupil 
touches  the  concrete  thing.  Thus,  while  in  making  the  object,  manual  dexterity  is  acquired,  the  pupil  at 
the  same  time  learns  to  approach  his  task  with  a  clear  and  accurate  idea  of  the  thing  to  be  accomplished. 

While  drawing  underlies  all  industrial  work,  its  application  is  not  limited  to  material  processes. 
Throughout  all  the  departments,  drawing  is  the  common  language  used  in  explaining  facts,  ideas,  and 
principles.  By  making  historical,  botanical,  and  topographical  maps,  geological  sketches,  physical  and 
mechanical  diagrams,  the  pupil  expresses  graphically  the  lessons  taught  in  the  class-room. 

The  Course  in  Drawing  has  three  general  divisions : — 

First — Constructive  drawing,  as  the  basis  of  all  industrial  pursuits. 

Second — Pictorial  drawing,  designed  to  educate  the  sense  of  form  and  proportion,  to  train  the  eye 

to  observe  accurately  and  the  hand  to  delineate  rapidly  the  appearance  of  objects. 
Third — Decorative  drawing,  used  as  a  means  of  cultivating  the  taste,  and  developing  an  appreciation 

and  love  of  the  beautiful. 

First  Tear. 

Constructive  Drawing  (Freehand  and  Mechanical) — Proper  care  and  use  of  instruments,  with  exercises 
for  accuracy  and  neatness  of  execution.  Preparation  of  freehand  dimension  sketches — and  from 
them  finished  working  drawings  to  scale — of  the  exercises  which  are  afterwards  made  in  the 
manual  departments.  Surface  developments  of  simple  solids.  Methods  and  technicalities  in 
accordance  with  modern  practice  of  the  best  draughting  rooms. 


^STRAIGHT  LINE  EXERCISES  ^ 
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CONSTRUCTIVE    DRAWlNG-FlRST    YEAR. 

Class  Exercise — Reduced. 
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CONSTRUCTIVE    DRAWING-First    Year. 
Class  Eiercise  (Eeduoed). 


Pictorial  Drawing. — Outline  and  shaded  drawings  from  single  objects  and  groups — in  pencil,  ink,  or  wash. 


PICTORIAL  drawing-First  year. 

Class  Exercise  (Eeduoed). 


Decorative 
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Decorative  Drawing.-Elementary  geometric  design  and  historic  ornament  executed  with  the  pencil  and 

brush.     Plant  analysip. 


HISTORIC  ornament-First  year. 

Class  Exercise  (Reduced). 


DECORATIVE    DRAWING-PLANT    ANALYSIS-First,  iYear. 

Class  Exercise  (Reduced). 


Second 
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Second  Tear. 

CoDstructive  Drawing. — Preparation  of  finished  working  drawings  (from  the  student's  freehand  dimension 
sketches,  from  blackboard  drawings,  and  from  dictated  directions),  to  be  afterwards  used  in  pattern- 
making  and  wrought-iron  work.  Sections  and  intersections  of  solids  with  surface  developments, 
applied  in  preparing  working  drawings  for  sheet-metal  work.  Shop  tools  and  machine  details — such 
as  chisels,  tongs,  pipe  fittings,  pulleys,  parts  of  lathe,  steam  engine,  etc. 
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CONSTRUCTIVE    DRAWING-Second    Year. 
Class  Exercise  in  Forging  (Eeduced). 


|\  Square  Prism 


Scale  Full  Sue 


CONSTRUCTIVE    DRAWING-Second    Year. 

Class  Exercise— Beducea. 


Decorative 
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Decorative  Drawing. — Designing  in  black  and  white  ;  Conventional  Design  ;  Historic  Ornament.  Designs 
for  wood-carving  and  wrought-iron,  which  are  executed  in  the  shops.  Colour  designs  for  oilcloths, 
tiles,  and  wall  papers. 


HISTORIC    ornament-Second    Year. 

Class  Exercise  (Reduced). 


Olav  Modelling  accompanies  the  more  advanced  work  in  drawing  irom  casts,  natural  forms,  and 
designing.  In  modelling  in  clay,  as  well  as  in  the  carving  in  wood,  it  is  the  aim  to  give  a  better  concep- 
tion  of  form  and  proportion  than  is  attainable  on  the  flat  surface. 


Modelling  from  designs,  drawings,  photographs,  carvings,  casts,  and  nature. 


CLAY  modelling-Second  year. 

class  Exercise  (Eeduced). 


Third 
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Third  Tear. 
Constructive  Drawing. — Drawings  of  complete  machines  to  be  used  in  the  "projects"  in  mechanical 
construction.     Designing  of  screw  threads,  gear  wheels,  and  parts  o£  machinery  from  specifications. 
Plotting  of  motion  diagrams  and  designing  cams  to  produce  specified  movements  in  machinery. 
Tracing  and  blue  printing. 


CONSTRUCTfVE    DRAWING-Third    Year- 

Class  Exercise  (Reduced). 


CONSTRUCTIVE    DRAWING-Third    Year. 

Class  Project  (Eeduced). 


Architectural 
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™^^^^  -cticsof  the  pupils'  own  houses, 

.pective     Sitectoal  iprLr^       7'"i^''  Z^'^"'  f"*^  ^^"'^°^^'     Mechanical  and  pictorial  per- 
aSecture  Perspective  developed  from  plans  and  elevations.      Lectures  on  history  of 


First  Floor 


Second  Floor 


ARCHITECTURAL    DRAWING-Third    Year. 
Reduced  Size. 

(Pupil's  own  home,  drawn  to  scale  from  actual  measurement). 
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Course  in  Manual  Training. 

In  this  department — which  is  a  distinctive  feature  of  the  school — each  exercise  involves  a 
mechanical  principle,  and  the  chief  object  of  the  instruction  is  the  development  of  this  principle,  rather 
than;^the  production  of  a  finished  piece  of  work.  The  exercise  has  value  only  as  it  has  rendered  educa- 
tional service  during  its  construction.  In  the  changing  conditions  of  the  thing  in  hand  during  its 
construction,  there  is  a  constant  necessity  for  creating  new  means  to  meet  new  requirements,  and  the 
directive  skill  and  logical  processes  thus  evolved  make  manual  training  rise  to  the  level  of  scientific  or 
mathematical  studies  as  a  means  of  intellectual  development. 

Other  values  of  a  specific  nature — accuracy  of  measurement,  precision  of  adjustment,  delicacy  of 
manipulation,  exactness  in  every  particular — must  be  taken  into  account  in  estimating  the  educational 
value  of  manual  work. 

The  shop  instruction  is  simply  a  part  of  the  laboratory  methods  of  education.  The  term  "  shop'" 
in  this  connection  is  as  much  of  a  misnomer  as  is  the  term  "  manual  training,"  when  it  is  applied  to  the 
whole  school.  It  would  seem  more  fitting,  therefore,  in  speaking  of  this  department,  to  call  it  a 
laboratory — a  term  which  carries  with  it  the  educational  significance  of  its  work. 

All  the  articles  made  in  the  shops  are  required  to  he  of  precise  forms  and  dimensions  given  in  a 
drawing  made  hy  the  pupil  himself  previous  to  talcing  up  the  exercise  The  aim  is  to  teach  the  pupil  to 
express  his  thought  in  a  concrete  form  with  the  least  waste  of  material,  in  the  most  workmanlike  manner, 
and  in  accordance  with  the  most  approved  methods. 

A  feature  of  the  work  in  the  manual  training  departments  is  a  weekly  lecture  bearing  either  upon 
the  principles  involved  in  the  work  of  the  week  or  the  nature  of  the  material  used  in  construction. 

Wood-work — First  Tear. 

In  beginning  the  instruction  in  this  (or  in  any  other)  manual  department,  the  simplest  forms  and 
appliances  are  first  taken  up. 

As  the  plane  is  practically  the  first  tool  that  the  pupil  takes  in  hand,  the  teacher  explains  its  use  and 
construction,  and  shows,  in  the  presence  of  the  class,  its  practical  application.  In  like  manner  is  explained 
the  use  of  all  other  tools. 

Emphasis  is  laid  upon  the  reason  for  doing  the  work  in  the  particular  way  which  is  the  result  of 
practical  constructive  experience.  Thus  the  pupil  not  only  obtains  a  conception  of  skill  as  such,  hut  also 
the  idea  that  correct  results  are  only  obtained  by  the  skilful  application  of  a  plan  clearly  thought  out. 
The  endeavour  is  to  find  the  best  plan,  and  the  reason  for  its  preference. 


COURSE    IN    WOOD-WORK-FiRST    Year. 


Exercises  in  planing,  gauging,  squaring,  sawing  and  chiselling  are  first  taken  up,  followed  by  a 
course  in  pinery  and  wood  turning.  f>  j 

Joinery.-Halved  corner;  ledge  joint;  dovetail  halved-across ;  mortise  and   tenon;    section  of  a  door 

mortised  and  panelled  ;  mitre  ;  dovetail ;  drawer  dovetailed  ;  bevelled  mitre 
...  fi.»f        1  •*  ^aT      ^   *^^  ^^!^  'I  S'^-"  *o  elementary  pattern-making.     The  principles  of  moulding 
ZS  L  ^    ^°     ^     T      '^'^\*^^  ^T°*'°"  "*  the  pattern.     This  pattern  is  afterwards  to  be  used  in  th^ 
Tt  ipwllfZ'/      '\-',fT^  *^'' -""^  '^  ^"^'  the  ingenuity  of  the  pupil  is  constantly  taxed  in  working 
hrinkir  of  ^p/^l  ^- '  r"°^'  ^°™'  ^'^  ^°""y  produced.     Strict  accuracy,  calculations  for  the 

wh  ch  conriiX  i;f«  -T  /r  "^^^^^-^^^^t^'  ^^^  intelligent  interpretation  of  drawings,  are  factors 
which  continually  enter  into  the  construction  of  these  exercises,  thus  leaking  this  kind  of  work  perhaps, 
more  highly  educational  than  any  other  form  of  wood-working.  per.iap. 

Elementary  Wood-Carving— First  Tear 

nunil  ttih^Zeli'Ztli'T^T  are  carved  in  low  relief,  the  object  being  to  acquaint  and  accustom  the 
pup.l  to  the  use  of  carving  tools,  and  to  prepare  hm  for  more  intricate  carving  the  second  year. 


Metal-work 
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Metal-work — First  Year. 


Running  parallel  with  the  work  in  joinery,  and  alternating  with  the  wood-working,  is  a  course  of 
working  in  cast-iron.  The  use  and  construction  of  the  cape  and  flat  chisel,  and  the  different  kinds  of 
files,  are  first  carefully  explained  and  illustrated  by  the  teacher.  Then  follow  exercises  in  chipping,  filing 
and  fitting  of  plane  surfaces,  in  which  accuracy  both  of  form  and  dimensions  is  the  especial  aim  of  the 
student.     This  work  occupies  the  first  period. 

Moulding  and  casting  forms  the  work  of  the  second  period.  This  work  includes  the  consideration 
of  tho  principles  of  moulding,  and  the  making  of  moulds  from  the  various  patterns  made  in  the  wood 
shop.  Lead  is  the  metal  used,  not  only  from  the  facility  with  which  it  is  melted,  but  also  on  economic 
grounds,  as  it  can  be  used  over  and  over.  If  time  allows,  ihe  making  of  a  cast  of  some  ornate  object  is 
permitted. 

In  the  third  period  is  taken  up  a  course  in  tinsmithing,  including  the  use  of  the  hammer,  mallet, 
solder  and  soldering  copper,  and  the  properties  of  the  various  metals  in  sheet  form  are  considered.  The 
course  consists  in  the  making  of  various  typical  joints,  patterns,  and  making  complete  objects,  using  tin 
plate. 
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COURSE    IN    METAL    WORK-FiRST    Year. 

Upper  Bow— Vice  Work.    Middle  Row— Tinsmitliing.    Lower  Eow— Moulding  and  Casting. 


Wood-work — Second  Tear. 
In  the  second  year  the  course  in  wood-working  is  continued  by  a  series  of  exercises  in  pattern- 
In  connection  with  the  pattern-making  the  pupils  take  up  advanced  courses  in  wood-turning.     The 
work  of  the  year  is  closed  with  an  advanced  course  of  wood-carving  from  designs  made  by  the  pupils. 

Pattern-making.— Brackets  ;  braces  ;  pipe-couplings  ;  cap  nut ;   quarter-turn  ;   tee-pipes  ;   hand   wheels  ; 

cylindrical  and  conical  sleeves  turned  from  segmented  rings. 
Turning.— Tool  handles  ;  balusters  ;  table  legs  ;  vases,  Indian  clubs,  dumb-bells,  etc. ;  face  plate  turning. 


COURSE    IN    PATTERN-MAKING-SECOND    Year. 
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CLASS  projects-Second  year. 


Metal-work — Secoml  Tear. 

The  metal-work  the  second  year  includes  a  course  in  forging,  and  ornamental  iron-work. 

Perhaps  no  form  of  manual  training  involves  greater  dexterity  of  hand,  accuracy  of  eye,  and 
quickness  of  thought  than  smith-work.  From  the  first  simple  e.-cercise  in  "drawing  out"  to  the  making 
of  a  pair  of  tongs,  the  necessity  of  striking  "  while  the  iron  is  hot"  is  impressed  at  once  upon  the  mind 
of  the  pupil,  and  instant  judgment  is  brought  continually  into  play. 

In  the  working  of  wood  and  cold  iron,  the  material  will  wait  for  the  pupil  to  exercise  his  judgment 
as  to  the  best  methods  of  doing  the  work.  In  the  manipulation  of  hot  iron,  however,  a  moment's  delay 
may  result  m  a  total  failure,  and  the  necessity  of  keeping  the  mind  on  the  alert  to  meet  the  changing 
conditions  of  the  thing  in  hand  becomes  imperative. 

A  course  of  ornamental  iron-work  from  the  pupils'  own  designs  completes  the  second  year's  course 
m  metal-work.  ■' 

Forging.— Exercises   in   upsetting,   drawing  out,   shaping,    bending,    welding   and   tempering   of   steel, 
construction  of  rings,  chains,  tongs,  chisels.  r        a. 


COURSE    IN    SMITHING-Second    Year. 
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ORNAMENTAL    IRONWORK-Second    Year. 

Class  Exercises. 


m 


ORNAMENTAL    IRONWORK-Secono    Year. 
Class  Exercise. 


Mechanical 
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Mechanical  Construction — Third  Tear. 

In  the  use  of  hand  tools,  the  attention  of  the  pupil  was  directed  to  a  single  operation,  and  the  end 
largely  in  view  was  the  training  of  the  hand.  In  the  use  of  machine  tools,  however,  where  muscular 
power  is  eliminated  from  the  exercise,  the  entire  energy  of  the  pupil  is  devoted  to  the  guiding  and 
controlling  of  the  course  of  operation,  and  the  judgment  and  directive  powers  are  brought  into  play. 

The  object  of  these  "  power  "  tools  is  not  only  to  give  the  pupils  of  the  senior  class  an  insight  into 
the  principles  governing  the  action  of  machines,  but  also  to  supplement  their  previous  two  years'  training 
in  "hand  "  tools,  by  the  construction  of  physical  or  electrical  apparatus,  or  of  some  piece  of  mechanical 
construction,  such  as  a  lathe,  steara  engine,  dynamo,  motor,  &c. 

Metal-work — Third  Year. 

Materials. — Wrought  and  cast  iron,  Bessemer  and  cast  steel,  brass  and  copper.  An  advanced  course  in 
chipping,  turning  (hand,  taper  and  screw  cutting),  boring  and  fitting,  drilling  and  tapping,  shaping, 
planing,  use  of  measuring  tools  (micrometer,  calipers). 


COURSE    IN    MACHINE    TOOL    CONSTRUCTION-Third    Year. 


VERTICAL    engine-Project.    Third    Year. 


GAS    engine-Project.   Third   Year. 

Equipments 
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Equipments  of  the  Manual  Departments. 
Wood-work — First  Tear. 

Twenty-five  cabinet-maker's  benches,  with  set  of  tools  for  each  bench  ;  twenty-four  wood  lathes; 
one  grindstone  ;  one  glue  pot. 

Wood-work — Second  Tear. 

Twenty -four  cabinet-maker's  benches,  each  with  its  full  set  of  tools  ;  six  wood  lathes  :  one  grind- 
stone ;  one  glue  pot.  ° 

Metal-work — First  Year. 
Twenty-five  vises,  with  sets  of  tools  for  each  vise  ;  one  grindstone  ;  one  surface  plate  ;  six  troughs 
tor  moulding  :  furnaces,  trowels,  sieves,  flasks,  etc.,  for  foundry  work  ;  soldering-irons,  heaters,  stakes, 
etc.,  tor  tinsmithing. 

Metal-work — Second  Tear. 
Tweuty.four  forges,  twenty-four  anvils,  each  supplied  with  a  set  of  tools ;  two  light  drill  presses. 

Mechanical  Construction — Third  Tear. 
Seven  engine  lathes  ;  two  hand  lathes ;  one  planer  ;  one  shaper :  one  drill  press  ;  six  vises ;  one 
brazing   apparatus ;  one   emery-grinding  machine ;  three  large  surface  plates  ;  fourteen   small   surface 
plates  ;  one  grindstone  ;  one  punch  ;  one  shearing  machine  ;  one  screw  press  (the  last  three  made  by  the 
pupils). 

Power  is  furnished  by  a  sixty  horse-power  Corliss  engine,  with  a  seventy  horse-power  boiler  ; 
one  Thomson-Houston  dynamo,  thirteen  kilowatts,  and  one  multipolar  dyna'mo,  seventeen  kilowatts. 

Staff  of  the  School. 
The  staff  of  the  School,  in  addition  to  the  Principal,  consists  of  two  Professors  of  Mathematics  ; 
a  Professor  of  T'onstructive  Drawing ;  a  Professor  of  Physics  ;  a  Professor  of  History,  Civics,  Economics  ; 
a  Professor  of  Freehand,  Architectural  Drawing,  Designing ;  a  Professor  of  Chemistry  ;  a  Professor  of 
English  Language  and  Literature ;  a  Professor  of  Natural  Science  ;  an  Instructor  in  German ;  an 
Instructor  in  French  and  Spanish  ;  an  Instructor  in  Mathematics ;  an  Instructor  in  Joinery,  Turning, 
Pattern-making;  an  Instructor  in  Smithing,  Ornamental  Ironwork ;  an  Instructor  in  Pattern-making, 
Turning,  Wood-carving ;  an  Instructor  in  Constructive  Work  (Machine-tools)  ;  an  Instructor  in  Vise- 
work,  Tinsmithing,  Moulding ;  an  Assistant  in  Laboratories  ;  a  Janitor,  who  is  also  an  engineer.  ' 

EuLEs  OF  Admission. 

Pupils  who  have  completed  the  Eighth  Grade  of  a  Grammar  School,  and  who,  in  the  judgment  of 
the  Principal,  are  qualified  for  promotion,  are  eligible  for  examination  to  the  Manual  Training  Schools. 

The  examination  is  under  the  direction  of  the  School  Superintendent,  and  includes  reading, 
spelling,  language,  writing,  arithmetic,  geography,  history  and  civil  government  (United  States),  science 
lessons,  drawing.  A  minimum  average  of  50  per  cent,  is  required  in  reading,  language,  and  arithmetic ; 
and  a  general  average  of  70  per  cent,  in  all  the  branches. 

Pupils  from  private  schools  located  within  the  city  limits,  who  are  bona  fide  residents  of  Phila- 
delphia, and  who  are  of  the  required  age,  and  of  equal  grade  with  the  Grammar  Schools,  are  permitted  to 
attend  the  examinations  for  promotion  to  the  Manual  Training  Schools,  upon  a  certificate  signed  by  the 
Principals  of  their  school. 

Classification  of  Pupils. 

The  school  is  divided  into  three  classes — senior,  intermediate,  freshman — the  work  of  each  class 
covering  a  year.  Each  class  is  further  divided  into  sections  of  from  twenty  to  twenty-five  pupils  each. 
In  the  shops  and  laboratories,  where  individual  instruction  is  necessary,  single  sections  are  handled,  but 
in  the  class-rooms  and  drawing-rooms  double  sections  are  taught. 

GOVEENMENT   AND    DISCIPLINE. 

The  moral  training  of  the  boys  of  this  school  is  considered  as  important  as  their  intellectual  and 
physical  development.  A  persistent  effort  is  made  to  enlist  the  power  of  habit  in  favour  of  what  is  right 
and  truthful,  and  it  is  just  here,  the  management  of  the  school  say,  that  manual  training  is  a  valuable 
factor  in  shaping  these  qualities.  Any  kind  of  work  that  demands  exactness  in  every  particular  teaches 
truth,  and  the  boy  is  unconsciously  led  to  the  love  of  truth  by  his  very  work.  The  qualities  of  patience, 
perseverance,  concentration  of  effort,  judgment,  accuracy,  involved  in  the  "  making  of  things," 
cannot  but  exert  a  powerful  influence  on  what  Matthew  Arnold  considers  three-fourths  of  life — 
namely,  conduct. 

Ef.quieements  of  the  School. 
The  daily  record  of  the  pupils,  combined  with  the  results  of  written  reviews  held  during  the  terms, 
or  at  their  close,  determines  the  advancement  of  the  pupils.  Eeports  of  the  conduct,  punctuality,  and 
proficiency  of  the  pupils  are  sent  to  the  parents  at  the  end  of  each  term.  The  first  consideration  of  the 
pupil  is  the  work  of  the  school.  The  spirit  of  the  school  is  that  of  earnest  and  faithful  work.  By 
avoiding  cramming,  class-ranks,  and  "markings,"  the  school  stimulates  the  student  to  do  his  best  without 
appealing  to  his  selfish  interests.  Pupils  whose  influence  is  found  to  be  injurious  are  dismissed  from 
the  school,  and  those  who  fail  to  make  good  progress  in  their  work  after  reasonable  trial  are  required 
to  withdraw.  Pupils  are  required  to  furnish  their  own  drawing  instruments  and  aprons,  the  expense  of 
which  averages  about  five  dollars  to  each  pupil.  The  drawing  instruments  are  of  a  uniform  kind, 
prescribed  by  the  Committee  of  the  School.  Books,  paper,  shop  tools,  and  all  other  materials  are 
furnished  by  the  School.  The  hours  of  instruction  are  from  0  a.m.  to  2  p.m.,  with  a  break  of  twenty 
minutes  at  I2"10, 

Diplomas, 


without 
years 
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Diplomas. 
Diplomas,  which  admit  to  the  University  of  Pennsylvania  and  other  institutions  of  like  standing 


further  examination,  are  granted  to  those  pupils  who  have  successfully  finished  their  three 
course.     Scholarships,  tenable  at  the  University  of  Pennsylvania,  the  Academy  of  i^ine  Arts.^the 


School  of  Industrial  Art,  and  the  Lehigh  University,  are  awarded  annually  to  students  of  the  highest 
standing  in  the  School.  These  prizes  make  it  possible  for  those  exceptionally  quahfied  students— the 
stuff  out  of  which  scholars  are  made-to  get  free  the  best  education  that  the  country  can  afford,  and  it  is 
a  paying  investment  in  the  return  of  a  splendidly  equipped  class  of  young  men  whose  value  to  the 
community  is  thus  increased  a  hundredfold. 

Geaduatks. 
The  claims  put  forward  by  the  School  as  to  its  practical  value  in  gaining  a  livelihood  are  fully 
substantiated.  An  examination  of  one  thousand  of  its  graduates  reveals  the  fact  that  about  80  per 
cent,  are  engaged  in  pursuits  demanding  a  high  order  of  intelligence  as  well  as  manual  skill,  e.g., 
superintendents,  managers,  foremen.  That  the  school  fosters  a  desire  for  higher  education  is  shown  in 
the  fact  that  every  year  about  20  to  25  per  cent,  of  the  graduates  become  students  in  colleges,  universi- 
ties, or  technical  schools.     The  enrolment  is  about  500. 

Curriculum,  Central  Manual  Training  Righ  School,  Philadelphia. 


J    1     E 

Literature,  History, 
Etc. 

E£ 
p. 

3 
2 

3 
2 

Mathematics. 

|| 

Science. 

*  53 

a. 

Drawing. 

Constructive  .... 
Freehand     

tt, 

p. 

3 

2 

3 

2 

Manual  Training. 

1 
Pall. 

Literature  

German  or  French 

Alg-ehra   

Algebra       — 

5 
5 

3 

Natural  Science     . . 
(Geology) 

6 
5 

Joinery  and  Turniiiff  

Vise-Work  (Chip,  and  Fil.). . . . 

4 
4 
1 

>-• 

Wood  Carving  (Elementary). . 

Joinery  and  Turning;  

Moulding  and  Casting 

Forging 

1 

2 
Winter. 

Literature  and  . . . . 
History  of  English, 
German  or  French 

Literature  and 

Rhetoric 
German  or  French.. 

Natural  Science    . . 
(Botany) 

Constructive  , .    . 
Freehand     

4 
4 
1 
1 

1 

j= 

3 
Spring-. 

3 

2 

i 
2 

Algebra    

Geometry    

Natural  Science 
(Botany) 

5 

Constructive 

3 

Pattern-making  and  Turning.. 

Tinsmitliing   , 

Forging    

! 

Wood  Carving    

1 

1 
Fall. 

Ancient  History  . . . 
German  or  French.. 

Geometry    .... 

4 

Physics  (Mechanics) 

5 

Constructive  .... 

3 

2 

Pattern-making  and  Turning.. 
Smithing 

5 

S 

T3 

a 

2 
Winter. 

3 
Spring. 

Medieval  History . . 
German  or  French . . 

3 

2 

Geometry    . .  . 
Algebra   

Alg-ebra    

Trigonometry . . 

3 

3 

3 
3 

3 
3 

Physics    (Heat, 
Light,     and 
Sound) 

Chemistry 

5 

Colour  Design    . . 
Clay  Modelling  . . 

3 

Pattern -making  and  Turning.. 

6 

CQ 

.2 

■3 
1 

Modern  European 
History. 

Literature    

German  or  French . . 

3 

1 

6 

Constructive  .... 

4 

Wood  Carving  (Advanced) 

Ornamental  Ironwork 

5 
6 

1  U.  S.  Histon  ... 
r'n      1  Literature,  Essays 
*'"'•    1  German  or  French* 

Q         Civics    

Wi.Tfor     Literature,  Essays 
Winter.^  German  or  Frencli* 

3 

2 

3 

2 
3 

Trigonometry.. 
Surveying   . . 

Trigonometry . 
Algebra   .... 

Chemistry  

Physics     (Steam 
Engineering) 

5 

5 

6 
1 

Architectural     . . 
(History     of 
Architecture) 

5 

(Machine-tool  Practice) 

1 

Chemistry  

C!onstructive  .... 

5 

2 
3 

< 

(Machine-tool  Practice) 

o 

3 
Spring. 

Economics  

Literature,  Essays. 

3 

2 
2 

Bookkeeping  . , 

Physics  (Electricity) 
Physiology 

Constructive  

Perspective 

Constructive  Work 

(Machine-tool  Practice) 

5 
3 

'^  In  the  third  year  pupils  have  the  option  of  taking  Spanish  instead  of  French. 
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CHAPTEE  XXII. 

Manual  Training  Schools  of  San  Francisco. 

[J.  W.  TURNER.] 


Introduction.— ¥ov  a  city  of  its  size,  San  Erancisco  is  remarkably  well  of£  in  the  matter  of  Teclinical 
High  Schools.  The  city  supports  one  as  an  integral  part  of  its  Public  School  System,  and  two  others— 
the  James  Lick  and  the  Wilmerdiug— are  privately  endowed  institutions.  The  following  description  is 
from  the  Catalogue  of  1902-3:  — 

The  Polytechnic  High  School,  Sak  Pkancisco. 
History. 
Up  to  the  year  1900  this  school  existed  as  a  commercial  and  technical  high  school  combined.     In 
that  year  it  was  reorganised  on  a  strictly  manual  training  basis,  and  provision  for  the  commercial  classes 
and  some  of  the  academic  studies  was  made  elsewhere. 

Aims  of  the  ScJiool. 

In  its  recent  Catalogue,  the  aim  of  the  Board  of  Education  in  establishing  this  course  is  stated  as 
follows : — 

(a)  To  correlate  its  work  with  that  of  the  manual  training  of  the  Grammar  School. 

(J)  To  emphasise  the  educational  value  of  manual  training,  as  well  as  its  great  practical  value  to 

those  who  are  to  follow  mechanical  pursuits. 
(c)  To  offer  the  best  possible  preparation  for  pupils  intending  to  enter  the  University  of  California 

or  Stanford  in  the  Colleges  of  Electrical,  Civil,  Mining  or  Mechanical  Engineering,  Colleges  of 

Chemistry,  Agriculture,  Commerce,  or  of  Natural  Sciences. 

No  attempt  is  made  to  develop  a  specialist  or  to  teach  a  trade  ;  yet  in  the  fourteen  exercises  a  week 
for  three  years  devoted  to  shop  practice  and  drawing,  it  is  manifest,  so  the  report  of  the  Superintendent 
states,  that  the  pupil  will  have  acquired  a  manual  skill  and  constructive  ability  which  will  enable  him  to 
master  the  requirements  of  any  trade.  The  school  is  conducted  on  the  co-educational  principle  along 
academic  lines,  but  in  the  Manual  Training  Studies  a  separation  takes  place — boys  devoting  their  time  to 
shop  practice  and  drawing,  girls  to  various  exercises  in  clay-modelling,  wood-carving,  and  designing. 

Ha:pense. 

Pupils  are  required  to  furnish  their  own  text  books,  but  drawing  instruments  and  all  tools  used  in 
the  various  shops,  as  well  as  all  materials  used  in  class  exercises  in  Manual  Training,  are  supplied  by  the 
school. 

Admission  to  the  State  University. 

The  graduates  of  the  Polytechnic  are  admitted  upon  recommendation  of  the  Principal,  without 
examination,  to  the  Colleges  of  Mining,  Mechanical,  Electrical,  and  Civil  Engineering,  to  the  College  of 
Chemistry  and  Agriculture,  and  College  of  Natural  Sciences  of  the  State  University  at  Berkeley,  California. 

The  Course  of  Study. 
The  course  of  study  covers  a  period  of  three  years.     The  academic  branches — English,  History 
Mathematics,  Science,  French,  Grerman,  and  Latin — are  the  same  for  boys  and  girls.      The  course  is 
presented  under  two  heads : — 

(a)  The  College  Preparatory  Course. 
(&)  Mechanic  Arts  Course. 

The  College  Preparatory  Course  embraces  all  requirements  for  matriculation  in  the  Colleges 
specified  above.  The  Mechanic  Arts  Course  is  intended  for  those  who  are  to  enter  upon  active  industrial 
pursuits  directly  from  the  school.  While  much  time  is  given  to  practical  work  in  the  laboratory  and  the 
drawiog  class  room,  the  academic  training  is  very  thorough, 

Syllalus,  Polytechnic  High  School,  San  Francisco,  California. 

English. 

The  course  in  English  covers  the  entire  three  years.  The  literature  studied  is  used  as  a  warp,  into 
which  is  woven  training  in  oral  and  written  expression  and  instruction  in  composition  and  rhetoric.  The 
disciplinary  effect  of  literature  upon  the  observation  and  judgment  is  recognised,  and  by  it  the  dis- 
criminating faculties  are  strengthened.  Its  broadening  effect  upon  the  mind  is  emphasised,  and  a  love 
for  the  true  and  beautiful  in  it  is  developed.  Throughout  the  cour.se  selections  from  the  following  authors 
are  read  and  studied : — Scott,  Addison,  Macaulay,  Goldsmith,  Burns,  Byron,  Coleridge,  Milton, 
Shakespeare. 

3 — 2  K  History. 
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History. 
The  History  Course  includes  the  requirements  of  the  University  of  California  for  the  Colleges  of 
Agriculture  and  Chemistry,  also  the  requirements  for  the  Colleges  of  Mechanics,  Mining,  and  Engineering, 
and  is  thorough  in  the  subjects  covered.     The  text  book  is  "  The  American  Government,"  Hinsdale's, 
Channing's,  Students'  U.S.  History. 

G-erman. 

Pirst  Tear. 

Kn-it  Term.— Thirteen  lessons  in  Collar's  Eysenbaeh  (Shorter  Course).  About  fifty  pages  of  easy 
reading.     Memorising  half  a  dozen  short  poems. 

Second  Term.— Completion  of  Collar's  Eysenbaeh— about  seventy-five  pages  of  reading.  Con- 
tinuation of  memorising  poetry.  Daily  exercises'in  composition.  In  the  first  year  theterms  that  are  in 
constant  use  in  a  language  class-room  are  made  familiar  to  the  pupils  by  constant  iteration. 

Second  Tear. 
Eirst  Term. — Die  Traumereien. 
Second  Term. — Die  Nonna.     Hoher  als  die  Kirche. 

In  this  year  it  is  the  aim  to  do  a  good  deal  of  reading.  Grammar  and  Composition  are  studied  in 
connection  with  the  texts  that  are  read.  By  the  end  of  this  year  pupils  should  understand  the  teacher's 
remarks  in  German. 

Third  Tear. 

Pirst  Term. — Immensee.     Mein  Leber  (Seume). 
Second  Term. — Minna  von  Barnhelm. 

In  the  last  year,  one  period  the  first  term  and  two  periods  the.  second  term  per  week  are  devoted 
to  a  review  of  Grammar  and  to  Composition.     German  is  this  year  regularly  used  as  the  language  of  the 
class-room.     The  following  list  of  German  text  books  is  authorised  by  the  Board  of  Education,  San  . 
Erancisco  : — 

Jognes-Meissner's  German  Grammar. 

Collar  and  Curtis'  Shorter  Eysenbaeh  German  Lessons. 

Brandt's  German  Eeader. 

Leander's  Traumereien. 

Hillern's  Hoher  als  die  Kirche. 

Baumbach  Die  Nonna. 

Storm's  Immensee. 

Heyse's  L'Arrabbiata. 

Lessing's  Minna  von  Barnhelm. 

Erey tag's  Aus  dem  Staat  Eriedrichs  des  Grossen. 

Stein's  German  Exercises. 

Latin. 
Eirst  Tear. 

Eirst  Term. — To  Lesson  XXX,  Tuell  and  Eowler's  Eirst  Latin  Book.  The  usual  drill  in  pro- 
nunciation and  memorising.  Practice  in  use  of  forms  and  elementary  rules  of  syntax ;  also  in  double 
translation.     Especial  attention  is  paid  to  oral  and  written  translation  of  English  into  Latin. 

Second  Term. — Continues  the  work  of  Term  I.  The  Eirst  Book  is  finished  and  selections  are  read 
from  Gradation. 

Second  Tear. 

Eirst  Term. — Ctesar's  Commentaries,  Books  I,  II. 

Second  Term. — The  same.  Books  II,  III. 

In  the  first  term,  sentences  founded  on  the  text  are  each  day  translated  vtuai  English  into  Latin. 

In  the  second  term,  one  period  per  week  is  set  aside  for  Prose  Composition 

Third  Tear, 

Eirst  Term. — Caesar's  Commentaries,  Book  IV.  Sight  reading  from  Gradtttwn  and  yiri  Eomae. 
Prose  composition. 

Second  Term. — Eeview  of  Grammar  and  Cicsar.     Sight  reading  from  Xepos.     Prose  composition. 

The  work  in  Latin  aims  to  satisfy  the  revised  Latin  requirements  of  the  University  of  California, 
or  to  furnish  adequate  pr?paration  for  the  admission  requirements  of  other  univer.sities. 

Erenrli. 
Eirst  Tear. 
Eirst  Term.— The  first  twenty  lessons  of  Keetel's  Elementary  Grammar.     A  short  story— La  More 
Michel  et  Son  Chat.    About  forty  pages  of  easy  reading.    Memorising  idiomatic  sentences  and  vocabulary. 
Great  care  is  given  to  pronunciation. 

Second  Term.— The  twenty  following  lessons  of  Keetel's  Grammar.  About  seventy-five  pages  of 
reading.     Oral  and  written  drill  on  verbs.     Formation  of  sentences. 

Second  Tear. 

Eirst  Term.- Completion  of  Keetel's  Grammar.  The  Composition  work  of  Erancois'  Introductory 
Erench  Composition.     Le  Voyage  de  M.  Perrichon. 

Second  Term.-Eeview  of  Keetel's.  Dictation.  Oral  work,  bearing  chiefly  on  the  use  of  the  verbs 
and  idiomatic  forms.  The  pupil  is  supposed  to  under^^tand  the  use  of  Erench  bv  the  teacher  in  class- 
room work  and  discussion  of  familiar  topics. 

Third  Tear. 
Eirst  Term.-Colomba.     Composition  work.     Sight  translation  :  Selections  by  Bruce. 
_       Second  Term.-Lo  Gendre  de  M.  Poiricr.     Advanced  Composition.     Sight  translation.     General 
review  of  grammar  and  syntax.     During  the  third  year  Erench  is  used  as  the  language  of  the  class-room 

Mathematics. 
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Mathematics. 


.r.A  .tW=  ft  ^""^  f  .rir^  P''°P^'"  ^^-'°'  ^'^^  *^^«  elementary  Algebra  of  the  first  or  junior  year, 
fL  /^*t°'^\*^''°"S^°'i<=  the  three  years.  The  first  few  weeks  are  devoted,  however,  to  a  short  review  of 
the  Arithmetic.  This  review  is  so  conducted  as  to  effect  the  double  purpose  of  giving  the  pupil  a  proper 
perspective  view  of  the  Arithmetic  itself,  and  of  blending  the  fannliar  concepts  of  this  branch  of 
Mathematicswith  the  broader  notions  of  the  Algebra  upon  which  he  is  about  to  enter,  that  the  latter 
nem  may  neither  be  entirely  unfamiliar  at  the  start,  nor  present  too  many  difficulties  in  too  rapid  a 
Biicc6ssion. 

G-eometry  is  begun  at  the  middle  of  the  junior  year,  after  which  Algebra  and  Geometry  are  carried 
along  concurrently  to  the  end  of  the  course.  Trigonometry  and  Surveying  are  added  in  the  third  or 
senior  vear.  ■'     ° 


senior  year 

Algebra 
Eirst  Year. 


_  Definitions  and  notation,  fundamental  operations  on  integral  and  fractional  expressions,  factoring, 
remainder  ajid  factor  theorems,  synthetical  division,  binomial  theorem  for  integral  exponents  of  the 
binomial,  theory  of  exponents,  radicals,  equations  of  the  first  degree,  single  and  simultaneous,  solution  of 
equations  by  factoring,  practical  examples  and  problems  on  equations. 

Second  Tear. 
Theory  of  quadratics,  complex  quantities,  elimination  with  equations  higher  in  degree  than  the 
first,  the  three  progressions,  other  simple  series,  determinants,  exponentials  and 'logarithms. 

Third  Tear. 
Elements  of  the  theory  of  equations,  indeterminate  coefEcients  with  applications,  partial  fractions, 
expansion  of  functions,  summation  of  series,  binomial  theorem  for  any  exponent,  permutations  and 
combinations. 

G-eometry. 

The  course  in  Plane  and  Solid  Geometry  comprises  the  ordinary  propositions  of  Plane  Geometry, 
with  an  introduction  to  Modern  Geometry,  and  the  most  important  propositions  of  Solid  Geometry  with 
their  practical  applications. 

It  is  the  aim  from  the  very  beginning  of  the  mathematical  course  to  emphasise  modern  methods  of 
thought  a,nd  treatment,  to  teach  the  pupil  to  generalise  his  ideas  and  to  broaden  his  conceptions,  and  to 
keep  the  instruction  throughout  the  course  on  a  rigorously  logical  basis.  At  the  same  time,  the  practical 
applications  of  the  work  are  constantly  kept  in  view,  and  utilised  wherever  possible  for  illustrative 
problems. 

Surveying. 

In  this  course  in  the  senior  year  will  be  summed  up  and  made  of  practical  use  the  mathematics  of 
the  preceding  years.  In  connection  with  the  subject  of  Trigonometry,  in  the  first  semester  will  be  given 
a  course  in  the  use  and  manipulation  of  surveying  instruments — the  chain,  tape,  level,  transit,  theodolite, 
etc.,— dealing  specifically  with  their  care,  adjustment,  proper  uses,  the  source  of  possible  errors  and  how  to 
guard  against  them. 

Here,  also,  will  be  discussed  the  different  kinds  of  surveyiog — ordinary  land  surveying,  mine  and 
tunnel  work,  railroad  location,  topographic  and  traverse  work — the  best  ways  of  attacking  problems  as 
they  arise,  and  the  different  methods  of  arriving  at  the  same  results. 

In  the  second  semester  this  course  will  be  continued  by  actual  field-work  with  these  instruments, 
under  direct  supervision  of  the  teacher.  Our  parks,  and  the  many  country  places  so  readily  accessible, 
both  by  boat  and  train,  offer  exceptional  opportunities  for  such  work.  Here,  also,  is  combined  a  pleasant, 
invigorating,  outdoor  excursion,  with  actual  practice  in  measuring  distances,  setting  up  and  working  with 
instruments,  the  correct  interpretation  of  observations,  and  learning  the  most  convenient  forms  of  keeping 
notes  and  records  of  readings  and  measurements.  The  pupil  does  the  actual  work  with  actual  instruments, 
and  the  ideals  of  theory  become  nearer  a  reality  than  in  any  other  possible  way. 

This  work  during  the  second  semester  furnishes  the  necessary  data  for  all  the  trigonometric 
applications  in  the  solution  of  triangles ;  and  what  might  become  an  abstract,  uninviting  book  study 
becomes  a  real,  live,  interesting  subject,  because  the  pupil  is  doing  the  actual,  practical  work  himself. 
This  field-work  will  also  be  made  the  basis  for  considerable  work  in  the  drafting-room,  thus  broadening 
the  scope  of  that  course. 

Such  a  course,  combining  the  theoretical  with  the  practical,  both  in  mathematics  and  instrumental 
•work,  is  of  the  highest  value  to  any  pupil,  and  especially  to  those  who  are  looking  forward  to  the  civil, 
mechanical,  electrical,  mining,  or  other  engineering  professions. 

The  aim  of  the  whole  course  is  to  make  it  useful,  helpful,  and  practical,  to  teach  the  student  to 
rely  upon  himself,  and  devise  new  ways  of  doing  things  as  new  conditions  arise.  It  will  suggest  new 
ideas  to  him  concerning  his  mathematics,  train  his  hand  in  dextrous,  accurate  manipulation  of  instruments, 
his  mind  in  clearness  and  keenness,  and  strengthen  his  judgment. 

Course  in  Physics — Four  Terms. 
1.  Dynamics  of  Fluids. — (One  Term  of  Junior  Tear.) 

(a)  Laboratory  "Work. — Twenty-three  or  more  experiments  on  Mensuration  and  the  Dynamics  of  Liquids 
and  G-ases ;  four  experiments  on  Simple  Machines  ;  fourteen  experiments  on  Elementary  Heat. 

(b)  Eecitations  and  Class  Demonstrations : — Properties  of  Matter,  Density  and  Specific  Gravity, 
Hydrostatics  and  Pneumatics.  Discussion  of  results  of  laboratory  work  in  Dynamics  of  Fluids, 
Mechanics,  and  Heat. 

Comment  upon  work  of  all  four  terms  : — In  recitations,  especial  attention  is  given  to  practical 
illustrations. 

In  class  demonstrations,  experiments  by  the  teacher  illustrate  the  important  laws  and  the  portions 
of  Physics  not  covered  by  pupil's  own  experiments. 

In  laboratory  work  emphasis  is  placed  upon  form-work,  accuracy  and  neatness  of  note-books. 

Frequent  reference  is  made  to  the  books  of  the  science  library. 

II. 
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II.  Sound  and  Light. —  (One  Term  of  Junior  Tear.) 
(a)  Laboratory  AVork. — Twelve  or  more  experiments  on  wave-motion,  the  pendulum,  sound-waves,  and 
vibrating  strings. 

Nineteen  or  more  on  light,  candle-power  of  a  lamp,  plane  and  curved  mirrors,  lenses,  etc. 
(J)  Kecitations  and  Class  Demonstrations  : — 

Sound:  Origin,  transmission,  reflection,  etc.     Musical  scale,  laws  of  strings,  the  phonograph,  the 

ear,  musical  instruments,  laws  of  the  pendulum. 
Light:    Origin,  transmission,  photometry,  reflection  and  refraction,  dispersion  and  prismatic 

analysis,  colour,  spectra  and  spectroscope. 
Optical  instruments  :  The  camera,  the  eye,  the  projection  lantern,  the  simple  microscope,  the 
compound  microscope,  astronomical  telescope,  terrestrial  telescope,  field-glass,  etc. 

Note. — One  year's  instruction  in  Chemistry  precedes  the  following  work. 

III.  Magnetism  and  Electricity. — (One  Term  of  Senior  Tear.) 
(a)    Laboratory  "Work.— Pour  or  more  experiments  in  Magnetism,  including   drawings   of  magnetic 
fields. 

Twenty-two  experiments  in  Electricity,  including  study  of  various  cells  and  instruments,  electrical 
measurements,  the  telegraph,  construction  and  use  of  the  dynamo. 

(6)  Eecitations   and  Class   Demonstration  : — • 

1.  Static  Electricitij  :  Electrical  machines,  condensers,  lighting,  etc. 

2.  Magnetism. — Magnets,  force-lines,  and  magnetic  fields.     Terrestrial  magnetism. 

3.  Electricity. — The  voltaic   cell   and   electrical   quantities.      Effects,  phytiiological,  chemical, 

heating,  and  magnetic.  Illustrations  of  electroplating,  the  electric  forge,  solenoids,  and 
electro-magnets.  The  laws  of  resistance,  measuring  instruments,  fall  of  potential,  divided 
circuits,  current  induction,  the  transformer,  the  dynamo,  the  motor,  arc  and  incandescent 
lighting,  the  telegraph,  telephone  and  thermo-electric  currents.  Brief  discussion  of 
electric  waves  (wireless  telegraphy,  etc.). 
(c)  Problems  throughout  the  term  on  practical  questions  of  Junior  work  (Dynamics  of  Pluids,  Sound  and 
Light)  ;  also  problems  in  Electricity. 

IV.  Heat  and  Mechanics. — (One  Term  of  Senior  Tear.) 

(a)  Laboratory  Work. — Twelve  experiments  on  heat  measurements.     Eleven  experiments  on  mechanics. 

(b)  Eecitations  and  Class  Demonstrations. — I.  Heat.  Thermometers,  sources,  expansion,  melting, 
evaporation,  boiling,  distillation,  and  heat  measurements.  Conduction,  convection  (ventilation), 
artificial  ice,  etc. ;  steam  and  the  steam-engine,  hygrometry  and  meteorology  (clouds,  fog,  rain,  etc.)  ; 
radiation  (thermal  effects).  2.  Mechanics.  Simple  machines,  equilibrium,  parallel  forces  and  nou- 
parallel  forces,  txravitation  and  centre  of  gravity.  The  laws  of  motion  ;  falling  bodies ;  work  and 
energy.     Thermo-dynamics  (relation  between  heat  and  work).     Curvilinear  motion. 

(c)  Problems  throughout  term  on  Calorimetry  and  the  various  subjects  of  mechanics. 

Chemistry. 
First  Term — 

(a)  Laboratory  Work. — Experiments  with  some  of  the  non-metallic  elements,  e.g.,  hydrogen,  oxygen, 
nitrogen,  chlorine,  bromide,  iodine,   and   fluorine,  and  with   some   simple    compounds — water, 
acids,  bases,  and  palts. 
(J)  Class  Demonstration  and  Eecitation. — Explanations  of  difliculties  in  laboratory  work  and  the 
development  of  the  principles  involved. 

Elementary  chemical  theory,  e.^.,  tlte  laws  of  combination  in  definite  and  multiple  proportions, 
reactions  and  the  atomic  theory. 

Second  Term — 

(a)  Laboratory  Work.— Further  experiments  with  non-metallic  elements,  e.g.,  carbon,  sulphur,  and 
phosphorus  ;  and  with  the  common  metals  and  their  compounds.  Some  simple  organic 
processes — fermentation,  bread  and  soap  making. 

(J)  Class  Demonstration  and  Eecitations.— Explanations  of  laboratory  work,  and  further  develop- 
ment of  the  chemical  theories  of  valency,  nascent  state,  Avagadro's  law,  the  periodic  law,  and 
electrolysis. 

(c)  Chemical  Arithmetic— Numerous  problems,  involving  both  weights  and  volumes  of  the  pro- 
ducts  of  various  chemical  reactions. 

The  instruction  in  Chemistry  extends  over  one  year,  and  occupies  five  periods  a  week ;  three  of 
which  are  given  to  Laboratory  work,  and  two  to  class  demonstrations  and  recitations.  The  constant  aim 
of  the  instruction  is  to  make  the  bearino;  of  the  work  on  the  pheiiomen:i  and  industries  of  everyday  Hfe 
as  direct  as  possible,  taking  illustration  from  the  methods  of  mining,  gas-making,  soap-works,  acid  and 
powder  works,  and  smelters.  o>       r  < 

Manual  Training. 
Shopwork   is  taken  primarily  for  its  disciplinary  and  educational  value;    for   the   intellectual 
stimulation  resulting  from  physical  activity  along  some  line   of  work  requiring  constant   mental  effort. 
JccuJatioM  '  '"^  ''°  '''°''  teaching,  it  furnishes  a  valuable  foundation  for  many  mechanical 

«.o.;fi.i?cf  i'*'.!^?"^  '' w  'f   ^°  follow  tlie  best  shop  methods  as  closely  as  can  be  done  without 
X™^t!^ttl     1  Z''^''"-  •  Cf'-e^'^l°«««  ^^'^  ''^^•cL"''icy  are  insisted  upon  from  the  start,  since 

otherwise  exact  thinking  and  mechanical  nrowress  .m-e  nlilro  ;ml^X=c;KU       mi  ■  j.  ■     i 

J  J-  •  -.i       p       .  tiuj^,u_i  piu^ifbt,  <iio  aiiRo  imi)ossiDlo.     A  1  exercises  must  acree  in  form 

and  dimensions  with  a  drawing  or  blue  print  furnish(>.l  the  pupil 

successi'vdyT  diLtf  :Cto^^^^^^^        '  '^'"'^  ""•'^"^■^^'  '''^'''^  ^^  ^^^^  ^^^^"-'  ^^'  *°  '^^^°^^"^ 

mpieSir^=trtst  q3:^°^^S^'frJieeSen*''r^°?d'°^  ■"°''  r  ^^^^^pt'-n  \ 

eebv  the  school  ■'■^"'f^''^^  ^o"^ '^"e  exercises,  tools,  and  drawing  instruments  are  furnished 

^  ■  The 
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The  course  is  a  follows  : — 

Pirst  Tear. 
First  Term. — Care  and  use  o£  tools,  joinery,  wood-turning,  forging. 
Second  Term. — Wood -carving,  forging,  cabinet-making,  pattern-making. 

Forging  is  taken  once  a  week  through  the  year.  The  exercises  involve  the  operation  of  drawing, 
binding,  upsetting,  welding,  tempering,  etc. 

Dnring  the  second  term  the  pupils  are  taught  the  use  of  all  the  common  wood- working  machines — 
as  band  and  jig  saws,  circular  saws  and  planers  ;  in  the  construction  of  various  projects,  such  as  book- 
cases, cabinets,  cases  of  drawers,  etc.  These  are  often  elaborately  carved,  and  may  become  the  property 
of  the  student  upon  his  paying  for  the  material  used. 

In  pattern-making,  the  students  work  to  the  drawings  of  shop  projects  made  by  tho  pupils  of  the 
middle  and  senior  years.  Castings  are  afterwards  made  from  these  patterns  and  the  finished  machine 
constructed  in  the  machine  shop. 

Second  and  Third  Tears. 

Metal  work  in  the  machine  shop,  which  is  well-equipped  with  a  complete  line  of  machine  tools, 
including  engine  and  speed  lathes,  drill  presses,  milling  machine,  planer,  and  shapers. 

The  pupil  is  first  given  a  series  of  preliminary  exercises  in  chipping ,  filing,  fitting,  straight  and 
taper  turning,  screw-cutting,  milling,  gear-cutting,  aud  planing  in  the  planer  or  shaper. 

After  a  reasonable  degree  of  accuracy  has  been  developed,  he  is  put  to  work  on  some  project  of 
value  for  the  school  or  himself. 

Mechanical  Drawing. 

The  course  in  Mechanical  Drawing  is  designed  to  conform  to  the  admission  requirements  of  the 
University  of  California,  and  also  to  meet  the  needs  of  those  pupils  whose  future  employment  is  to  be  in 
the  shop  or  drafting  room.  "With  this  idea  in  mind,  the  work  is  made  as  practical  in  its  nature  and 
applications  as  possible. 

Pirst  Tear. — Care  and  use  of  instruments,  geometric  figures  and  constructions,  lettering,  orthographic 
projection  of  lines,  plane  aud  solid  figures. 

Second  Tear. — Sections  and  intersections  of  solids  and  development  of  surfaces  ;  isometric,  simple  working 
drawings  for  shop,  tracing  and  blue  printing  ;  elements  of  machines.  (For  architectural  students, 
details  of  construction.) 

Third  Tear. — Mechanical,  working  and  general  arrangement,  drawings  of  machines  in  the  shop  from 
sketches  and  measurements,  also  designs  for  some  machine,  as  a  lathe,  gas  engine,  emery  grinder,  or 
electric  motor,  to  be  built  later  in  the  shop. 

Third  Tear — Architectural. — Study  of  orders,  perspective,  elevations  and  detail  drawings  of  a  house  or 
other  building. 

Freehand  Drawing  and  Decorative  Design. 

This  course  is  planned  for  general  students  and  is  a  part  of  the  regular  curriculum  of  tho  school. 
It  is  broad  in  its  nature  and  embraces  both  the  practical  and  aesthetic  lines  of  study.  Throughout  the 
whole  work  of  the  department  the  aim  is  to  encourage  practical  as  well  as  artistic  expression  along 
original  channels.  The  work  is  not  arranged  for  the  benefit  of  pupils  of  special  talent  only,  but  is  so 
planned  as  to  come  entirely  within  the  scope  of  the  average  High  School  student.  Pupils  are  trained  in 
correct  perception  and  in  expression  through  the  mediums  of  pencil,  charcoal,  pen  and  ink,  colour, 
modelling  in  clay,  and  carving  in  wood.  The  powers  of  expression  and  execution  are  cultivated  along 
the  lines  that  have  direct  relation  to  the  life  and  interests  of  the  pupils. 

The  course  for  girls  is  divided  into  Elementary,  Intermediate,  Advanced. 

f  (a)  Freehand  drawing  from  still  life  in  outline  and  in  light  and  shade. 

Elementary ^  (b)  Elementary  principles  of  design. 

l^(c)  Clay  modelling  from  casts  and  nature. 

f  (a)  Freehand  drawing  from  casts  and  flowers. 

(b)  Study  of  historical  ornament. 

(c)  Pen  and  ink  from  copy,  for  technique. 

(d)  Still  life  in  monochrome. 

(e)  Modelling  from  the  flat, 
^(f)  Elementary  wood-carving. 

f  (a)  Freehand  drawing  from  the  antique  and  from  life. 
I  (b)  Applied  design  in  colour  for  textiles. 
J  (c)  Original  designs  applicable  to  all  the  industrial  arts. 

Advanced    ^  ^^s,  Historical  ornament  in  colour. 

I  (e)  Illustrations  in  pen  and  ink  and  wash. 
l^(f)  Architectural  carving. 

The  course  for  boys  includes  freehand  drawing,  lettering,  wood-carving,  and  illustrative  design. 

f  (a)  Freehand  drawing  of  geometrical  solids  and  machine  fragments. 
Elementary -{  (b)  Freehand  lettering. 

l^(c)  Elementary  wood-carving. 

f  (a)  Freehand  Elementary  machine  drawing. 
Intermediate  ...-|  (b)  Freehand  working  drawings  of  tools  and  machines. 

l^(c)  "Wood-carving  continued. 

f  (a)  Still  life  and  antique  in  charcoal. 
Advanced    -{  (b)  Decorative  and  illustrative  work  in  pen-and-iuk. 

L(c)  Finished  drawings  of  machinery  in  the  wood-work  and  machine  shops. 

Summari/ 


Intermediate  ... ' 
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Summary  of  the  Polytechnic  High  School  Oourse,  San  Francisco, 
First  Tear. 


Periods  per  week. 

3 

2 

5 


English  Language,  Literature,  and  Debate  ... 

Civil  Government 

Algebra  ... 

Physics  (two  doable  periods  for  laboratory  work,  and  one  single  period  for  class 

demonstration  each  week)            ...          ...         ...          ...          ...          ...  ...  5 

German  or  French        ...          ...          ...         ...          ...          ...          ■■•          ...  ...  3 

Latin      ...          ...         ...          ...          ...          ...          ...          ...          .■•          ■•.  ...  3 

Drawing             ...          ...           ..          ...           ..          ...         ...          ...          •••  ■•.  4 

Woodwork  (boys)  or  Industrial  Art  (girls).   (Two  double  periods  each  day)  ...  10 

Second  Tear. 

English  Language,  Literature,  and  Debate   ...          ...         ...          ...          ...  ...  3 

United  States  History  ...         ...          ...          ...         ...         ...          -.■          ••  ...  2 

Plane  Geometry,  and  begin  Solid         ...         ...          ...          ...          ...          ...  ...  5 

Chemistry  (two  double  periods  for  laboratory  work,  and  one  single  period  for  class 

demonstration  each  week)           ...          ...          ...          ...          ...          ...  ...  5 

German  or  French       ...         ...          ...          ...          ...          ...          ...          ...  ...  2 

Latin       ...          ...         ...         ...          ...         ...         ...          ...         ...          ...  ...  3 

Drawing...         ...          ...          ...         ...         ...          ...          ...          ...          ...  ...  4 

Ironwork  (boys)  or  Industrial  Art  (girls).    (Two  double  periods  each  day)  ...  10 

Third  Tear. 

English  Language,  Literature,  and  Debate  ...          ...          ...          ...          ...  ...  3 

United  States  History  ...          ...          ...          ...          ...          ...         ...          ...  ...  2 

Solid  Geometry,  advanced  Algebra,  and  Plane  Trigonometry  and  Surveying  ...  4 
Advanced  Physics  (two  double  periods  for  laboratory  work,  and  one  single  period 

for  class  demonstration  each  week           ...          ...          ...          ...          ...  ...  5 

German  or  French        ...          ...          ...          ...          ...          ...          ...          ...  ...  3 

Latin      ...          ...          ...          ...          ...          ...          ...          ...          ...          ...  ...  4 

Drawing...          ...          ...          ...          ...          ...          ...          ...          ...          ...  ...  4 

Ironwork  (boys)  or  Industrial  Art  (girls).     (Two  double  periods  each  day)  ...  10 


The  Staff. 

was  constituted  as  follows  : — Principal;  Professor  of  English  and  History; 
Professor  of  Science  ;  Instructor  in  Manual  Training  ;  Assistant  in  English 
Science  Department ;  Assistant  in  Mathematical  Department  and  Teacher 
of  Surveying  ;  Teacher  in  Machine-shop  and  Forging  ;  Head  Teacher  of  Freehand  Drawing  and  Industrial 
Art;  Assistant  in  Freehand  Drawing  and  Industrial  Art;  Teacher  of  German  and  Latin;  Teacher  of 
French. 


The  Staff,  in  1902- 
Professor   of   JMathematic=i 
and  History  ;  Assistant  in 


CHAPTER  XXIII. 
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CHAPTER  XXIII. 

Manual  Training  Schools  of  America  (Girls). 

Department  op  Education — Courses  or  Study  tor  the  Girls'  Technical 
High  School,  Borough  op  Manhattan,  New  York,  1903 ;  Programme, 
Brookline  and  Providence. 

[J.  w.  turner.] 


The  courses  of  study  for  Ihe  Girls'  Technical  High  School,  Borough  of  Manhattan,  City  of  New  York, 
1903,  are  appended.  The  immensely  practical  nature  of  the  optional  subjects  in  the  second  year  of  the 
two  years'  course  may  be  pointed  out  here.  Home  and  Social  Science,  including  household  management, 
elementary  chemistry  and  coolsint^,  sewing,  sanitation,  elementary  nursing,  receives  four  periods  of  fifty 
minutes  each  every  week  during  the  first  year  of  the  two  years'  course,  while  in  the  second  year  of  the  couri-e 
a  pupil  may  choose  from  applied  art  (advanced  drawing,  colour,  modelling,  carving,  design  and  appli- 
cations) ;  Printing  (type-setting,  machine  and  case,  proof-reading)  ;  Dressmaking,  with  sewing  machine 
and  its  applications ;  Millinery  ;  Commercial  Course  (stenography  and  typewriting,  bookkeeping,  corres- 
pondence, oiBce  economy,  or  store  practice  and  measurements)  ;  Physics  ;  Library  Economy  ;  Manual 
Course  (mechanical  drawing,  woodwork,  paper-boxmaking,  bookbinding,  &c.)-  Each  of  these  optional 
subjects  receives  five  periods  of  fifty  minutes  each  per  week. 

Two  Teaes'  Cotiese. 

First  Tear.  Periods. 

English 


French,  German,    or  Spanish           ...          ...          ...  ...          ...         •■           •••  J 

Home   and  Social  Science   (household   management,  elementary   chemistry  and 

cooking,  sewing,  sanitation,  elementary  nursing)  ...          ...         ...          ...  4 

Stenography  and  Penmanship...          ...          ...          ...  ...         .■■         ■••          •••  '^ 

Commercial  Arithmetic             ...          ...          ...          ...  ...          ■••          ■••          •••  3 


H 


') 


Physical  Culture  and  Physiology 

Drawing  and  Design     ...          ...          ...          ...          ...          ••■         •■■          •••          •••  3 

Music          1 

26 

Second  Tear.  — 

Eequired:—  Penoda. 

English ;! 

French,  German,  or  Spanish _  ^ ^ 

History  (English  and  American)  and  Civics ° 

Physical  Culture           ...          ...          ...         ...         •••          •••          •••          •••          ■••  -' 

Music      ^ 


Optional: —  .  ,         ,. 

Applied  Art  (advanced  drawing,  colour,  modelling,  carving,  design,  and  applica- 


tions) 


16 


Printing  (type-setting,  machine  and  case  ;  proof-reading) 5 

Dressmaking,  with  sewing  machine  and  its  applications     5 

Millinery  ,,    ■••.        ,      •■■  "^ 

Commercial  Course  (stenography  and  typewriting,  bookkeeping,  correspondence, 

office  economy,  or  store  practice  and  measurements) 5 

Physics   ...  ...  ...  •••         •••         •■•  •■•  •••         •■•  •••  ■■■  _ 

Library  Economy  •■•        .•■•         ",-.     .  ••• 

Manual  Course  (mechanical,  drawing,  woodwork,  paper-box  making,  bo^    iinding, 

etc.  ^ 


40 


General  Provisions. 

1.  A  period  shall  not  exceed  fifty  minutes.  , 

2    Physiculture  and  music  shall  not  be  regarded  as  subjects  requiring  preparation. 

.3'  Other  activities  involving  the  applications  of  art  to  industry  maybe  introduced  by  the  Com- 
mittee on  High  and  Training  Schools  on  the  recommendation  of  the  Board  of  Superintendents. 

4  A  certificate  setting  forth  the  studies  successfully  pursued  shall  be  given  at  the  end  of  two  years 
to  all  students  who  have  taken  the  required  studies  and  a  sufficient  number  of  optional  studies,  so  that 
the  total  number  of  periods  of  study  requiring  preparation  shall  be  not  less  than  1,400 
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Four  Yea.es'  Couese. 
First  Tear. 

Eequired : — 
Englist  ... 
Latin  or  German  or  French 

Bifbgy  (includins  PhysiologyrBotany,  and' Zoology,   in' different  parts  of  the 
year 


Second  Year. 


Required : — 

English 

Latin  or  G-erman  or  French 

Plane  Geometry 

Greek  and  Roman  History 


Periods. 
3 
5 


20 


3 
5 

4 
3 

15 


Electives  :— 
Greek 
German  ... 
French 
Spanish   ... 
Chemistry 


Third  Year 

Required : — 

English 

Latin  or  German  or  French 

English  History 

Physics*  ... 

Geometry  and  Algebra  (second  course)  f 


Electives : — 
Greek 
German  ... 
French    ... 
Spanish   ... 

Stenography  and  Typewriting. 
Bookkeeping 
Economics 
Botany  or  Zoology 


Fourth  Year. 
Required  :  — 
English  ... 

A  foreign  language       

Chemistry  or  Physiographyt  or  Biology 
English  and  American  History  and  Civics    ... 


Electives : — 

Physics,  as  in  Third  Year         ,..         

Greek  ...         ...         

Latin 

German  ... 

French    ... 

Spanish  ... 

Mathematics 

Stenography  and  Typewriting... 

Economics 

Domestic  Science  (sewing,  cooking,  and  household  economy) 

Commercial  Law  and  Commercial  Geography 

Additional  Latin  or  Greek  or  English 

Mediasval  and  Modern  History 


5 

5 
5 
5 
5 

25 


3 
5 
2 
5 
3 

18 

4 
4 
4 
4 
4 
3 
3 
4 

30 


3 

4 
4 
4 

15 

5 

4 
4 
4 
4 
4 
4 
3 
3 
3 
3 


47 


General 


*  A  student  preparing  for  college,  who  has  already  taken  two  foreign  languages,  may  substitute  a  third  foreign 
language  for  science  specified.     At  least  one  period  a  week  of  Physics  shall  be  devoted  to  unprepared  work, 

+  Bookkeeping  may  be  substitued  for  Geometry  and  Algebra. 

t  A  student  preparing  for  college,  who  has  already  taken  two  foreign  languages,  may  substitute  a  third  foreign 
language  for  science  specified. 


265 

General  Provisions. 

1.  A  period  shall  not  exceed  fifty  minutes. 

2.  Drawing  and  art  study  shall  he  required  two  periods  per  week  and  vocal  music  one  period  per 
week  throughout  the  first  two  years.  Drawing  and  art  study  shall  he  optional  one  period  a  week 
throughout  the  third  and  fourth  years.  Those  who  intend  to  enter  a  training  school  should  take  this 
course  throughout  the  third  and  fourth  years. 

3.  The  equivalent  of  two  periods  per  week  shall  be  devoted  to  physical  training  throughout  the 
course. 

_  _  4.  Drawing  and  art  study,  physical  training,  and  vocal  music  shall  not  he  considered  as  subjects 
requiring  preparation. 

5.  Of  subjects  requiring  preparation,  no  student  shall  be  required  to  take  more  than  twenty-one 
periods  per  week. 

6._  No  new  class  in  an  elective  subject  need  he  formed  in  the  second  year  for  less  than  25  pupils  ; 
in  the  third  year  for  less  than  20  pupils  ;  in  the  fourth  year  for  less  than  15  pupils. 

7.  Exercises  in  voice  training  and  declamation  shall  be  given  at  least  once  a  week  during  the  first 
year,  and  may  be  continued  throughout  the  course. 

8.  In  order  to  graduate  from  a  high  school  a  student  must  have  studied  at  least  one  foreign 
language  for  at  least  three  years,  have  accomplished  satisfactorily  all  the  other  required  work,  and  have 
taken  a  sufficient  number  of  elective  studies  so  that  the  total  amount  of  required  and  elective  studies 
shall  equal  3,000  periods  of  work  requiring  preparation,  and  shall  extend  over  not  less  than  three  years 
and  not  more  than  six  years.  Due  credit  shall  be  given  by  the  Principal  of  a  High  Schools  for  work  done 
by  a  pupil  in  other  High  Schools. 

9.  After  July  31,  1902,  a  student's  proficiency  in  each  subject  presented  for  graduation  shall  be 
determined  in  accordance  with  rules  to  bo  prescribed  by  the  Board  of  Superintendents,  by  the  examination 
conducted  by  the  College  Entrance  Examination  Board.  A  diploma  of  graduation  shall  be  issued  to  each 
student  who  successfully  passes  this  examination  and  who  complies  with  the  foregoing  conditions.  A 
certificate  of  having  successfully  completed  the  course  of  study  for  High  Schools,  shall  be  issued  to 
each  student  who  has  complied  with  the  foregoing  conditions,  but  who  does  not  take  the  above-mentioned 
examination. 

Pemale  Teachees  of  Wood-woek. 

A  unique  experience  in  manual  training  was  gained  in  the  schools  of  the  United  States  and  Canada, 
The  employment  of  women  teachers  in  the  States  for  the  ordinary  school  subjects  is  very  general,  but 
their  qualifications  in  some  cases  fit  them  also  take  charge  of  the  manual  training  classes  in  wood-work 
(sloyd).  In  the  City  of  Boston  in  1901,  there  were  twenty  special  female  instructors  in  cooking,  forty  in 
sewing,  and  eighteen  in  manual  training.  Educationists  in  the  United  States  regard  the  employment  of 
women  in  this  capacity  as  one  of  the  best  features  of  the  organisation. 

In  the  High  School,  Montreal,  a  lady  teacher  takes  classes  of  boys  for  practice  in  wood-work.  The 
centre  system,  where  pupils  from  several  adjacent  schools  are  brought  to  a  common  meeting  place,  has 
proved  both  effective  and  economical  in  America.  We  have  the  same  plan  in  this  State,  but  on  too 
small  a  scale. 

GrEAMJIAE    SCUOOLS    WITH    PeACTICAL    TENDENCY. 

A  class  of  primary  school  which  finds  favour  with  the  people  in  some  American  cities  is  that  in 
which  the  pupils  remain  on,  forming  a  9fh  grade  about  the  age  of  15  years  ;  but  instead  of  Latin  or  Preneh, 
which  other  9th  grade  Grammar  Schools  include  in  their  programme,  this  particular  school  specialises  in 
manual  training  and  domestic  art.  The  "William  T.  Lincoln  School  in  Brookline,  under  a  lady  principal, 
is  a  good  type  of  the  school  referred  to.  It  has  all  the  usual  Grammar  School  equipment  and  in  addition, 
a  physics  and  chemical  laboratory.  Sewing  and  cooking  are  taught  by  special  teachers,  and  its  equipment 
includes  a  room  for  cooking  and  a  well-furnished  dining-room.  The  syllabus  of  work  in  the  Brookline 
school  on  the  practical  side  is  here  quoted. 

BEOOKLINE  GEAMMAR  SCHOOL. 
Manual  Training. 
The  Kindergarten,  Gifts  and  Occupations — 

Grade     I.  Selected  Kindergarten  occupations  work  in  connection  with  other  studies. 

„        II.  Paper  cutting  and  folding.     Construction  work  in  connection  with  number,  language, 

and  history. 
„      III.  Clay  modelling  and  cardboard  work. 
„       IV.  Knife  work  with  wood  of  two  dimensions. 
„        V.  Advanced  work  with  knife  and  simple  tools. 

VI.  Mechanical  Drawing.     Models  constructed  from  drawings  with  the  use  of  suitable  tools. 
„     VII.  Mechanical  Drawing.     Projections  of  geometrical  solids,  working  drawings.     Advanced 
Sloyd  and  wood-carving. 
VIII.  Mechanical  Drawing  work  of  Grade  VII  continued.     Designs  copied  and  original  wood- 
turning. 
„      IX.  Mechanical  Drawing  continued.     Bench  work.     Elementary  cabinet-making. 

3 — 2  L  Domestic 
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Domestic  Art. 

Grade  III.  Uee  of  scissors.  Short  seams.  Basting,  stitching,  backstitching,  running,  hem  felled, 
oversewing,  overcasting,  hems  measured  and  finished.  Supplementary  work  :  Work- 
bag  of  checked  linen. 

„  IV.  Three-inch  model  of  French  seam.  Mark  name  by  stitching.  Hemmed-on  patch. 
Stitched-in  patch.     Supplementary  work.     White  muslin  apron  with  drawing  string. 

„  V.  Oversewed  patch  used  on  lighter  cloth.  Darning  stockings.  Making  button-holes. 
Supplementary  work  :  Cooking  outfit  for  sixth  year,  to  be  cut  and  prepared  by  girls 
of  higher  grade. 

„  VI.  General  care  of  house ;  airing,  sweeping,  dusting,  cleaning,  care  of  beds,  table  setting, 
washing  of  dishes,  care  of  fire,  stove,  and  lamps.  Make  truck  measure  ;  fold  cloth 
for  trucks  ;  make  gusset  measure  ;  cut  and  sew  gusset  in  end  of  seam  ;  sew  gathered 
piece  into  a  waist-band  ;  button-holes  and  loops  ;  sew  on  buttons  with  tape  ;  whip 
and  sew  on  ruffle  ;  darning.     Supplementary  work  :  white  cloth  skirt. 

,,  VII.  Water  and  its  effects  upon  foods.  Milk  as  a  typical  food.  Fat  in  cooking.  Experiments 
with  albumen  and  starch.  Cooking  of  eggs,  vegetables,  and  cereals.  Bind  white 
cloth  sampler  with  thirty-five  different  models  of  sewing.  Supplementary  work : 
Diagrams  for  undergarments  drafted  from  measurements;  study  different  qualities 
of  cloth. 

„  VIII.  Combinations  of  starch  and  proteid.  Cookiug  of  fish  and  meat,  meat  soups  and  gelatine 
dishes.  Yeast  bread.  Baking-powder  mixtures.  Study  flannels  of  different  weight 
and  their  adaptation  to  different  uses.  Materials  for  stockings.  Ginghams  and 
muslins.  Fine  darning.  Use  of  sewing-machine.  Supplementary  Work  :  Flannel 
skirt  finished  with  slight  embroidery  ;  hem-stitched  undergarments  ;  Mexican  work; 
lace  work. 

,,  IX.  Canning  of  fruit  and  jelly  making.  Plain  pastry,  cake,  simple  puddings,  salads,  frozen 
dishes.  Invalid  cookery.  Shirt  waist  cut  and  fitted  and  made  on  machine.  Dress 
lining  fitted  by  the  "  art  of  pinning  on."  Dress  cut,  fitted,  and  made.  Hooks  and 
eyes.     Sewing  on  of  braid,  &c.     Millinery  begun.     Notes  taken  of  all  lessons. 


MANUAL  TEAINIlsrG  HIGH  SCHOOL,  PROVIDENCE. 

Course  of  8tuiy. 

The  small  figures  after  the  studies  designate  the  number  of  exercises  a  week  ;  the  figures  in 
parentheses,  the  number  of  weeks  the  studies  are  taken. 

A  period  means  forty-five  minutes.     All  periods  in  manual  work  are  double  periods. 

School  sessions  from  9  a.m.  to  3  p.m.,  with  a  half-hour  recess  for  lunch,  which  is  served  in  the 
building. 

First  Tear. 

I.  Academic  Work — 

Literature — Elementary  Hhetoric  and   English    Composition*    (40).       American    Literature    and 

Authorsi  (40). 
Mathematics^ Algebra*  (40).     Arithmetici  (40). 
Science — Physiographye  (20).     Book-keeping  alternating  with  Physics^  (20). 

II.  Manual  and  Art  Work — 

Drawing^  (40)— Lettering  and  Geometrical  Figures.  Working  Drawings  in  connection  with 
Carpentry.  Geometrical  Figures.  Drawing  from  Models— Freehand.  Drawing  from  Casts- 
Historic  Ornament.     Elementary  Designs — Plant  Forms.  ° 

For  Boys— Carpentry  and  JoineryS  (20).     Smithing  and  Ornamental  Ironwork^  (20). 

For  Girls— Sewings  (20).  CarpentryS  (15).  Emergency  Notes.  Physiology  and  First  Aid  to 
Injured^  (5). 

Second  Tear. 

I.  Academic  Work — 

Literature— Ancient  and  Mediaeval  History  1\  (20).     English  Classics  and  Composition  2^  (20). 

English  History  fundamental  to  American  Institutions  2|  (20).     German  2i  (20) 
Mathematics— GeometryS  (40).  ^ 

Science-Physics  alternating  with  Civil  Government^  (20).     PhysicsS  (20).     General  Chemistrv- 

Girls  course  preparatory  to  CookmgS  (20) . 

II.  Manual  and  Art  Work — 

Drawings  (40)-For  Boys-Designs  in  Wrought  Iron.  Geometrical  Figures.  Orthographic 
Projection.     Elementary  Machine  Drawing-Freehand.     Designs  for  Wood  Turning-Classic 

^'"'  ?nw7n^Hi?n'i'  0™'^"^^'^*  ^"^  ^ood-carving  Designs.  Values  in  Light  and  Shade.  Pen  and 
Ink  rendering.     Charcoal— From  Casts  and  Objects 

^^°' wL'i^^SYroJ^S"^  ^"^  Wood-carving5    (20).  '    Smithing-Toolmaking   and   Ornamental 
For  Girls-Clay  Modelling  and  Wood-carvings  (20).     Science  of  Cooking  and  OieaningS  (20). 

Third 


267 

Third  Tear. 

I.  Academic  Work — 

Literature— (a)  Germans  (diO).     (b)  English  Literature  and  Composition^  (40). 
Mathematics— Algebra  completede  (10).     Plane  and  Solid  Geometry 5  (30).     Mensuration. 
Science— Physics  of  Heat,  Light,  and  Electricity ^  (20).      General   Chemistry e  (20).      Structural 
Botany 6  (20). 

Note. — Girls  take  Physics  for  first  half  and  Botany  second  half  year. 

II.  Manual  and  Art  Work — 

Drawings  (4,0) — Building  and  Construction^  (20).     Mechanical  Drawing  or  Architecture''  (20). 

Note. — At  the  middle  of  the  third  year  a  choice  is  offered  between  a  course  of  Mechanical  Drawing 
or  Architecture,  extending  through  the  remainder  of  the  student's  course. 

Por  Boys — Wood  Turning  and  Pattern-making^  (20).     Moulding  and  Foundry  Work^  (10).    Vice 

Works  (10). 
For  Girls — Chemistry  of  Food  and  Science  of  Nutrition^  (20).     Millinery  and  preliminary  work 

in    Dressmaking ;     water   colours,  drawing  in    connection  with    millinery    and    designs    for 

embroidery 5  (20). 

Fourth  Tear. 

I.  Academic  Work — 

Literature  :  German^  (40).     English  Literature^  (40). 

Mathematics — Review  Algebra  and  Geometry^  (10).     Trigonometry  and  Surveying^  (10).     Field 

Work  in  Surveying^  (20). 
Science— Analytical  Chemistry 6  (20).      Electrical  Engineering^  (10).      Photographic  Science  and 

Engravings  (10). 

II.  Manual  and  Art  Work — 

For  Boys — Mechanical  Drawing  or  Architecture. 

For  Girls — Charcoal  Drawing  from  the  Antique.     Tiieory  of  colour.     Pen  and  Irk  work — Copies 

and  from  life,  for  expression  of  taste  and  form  in  designs,  for  Dressmaking.     Designs  for  Book 

Covers  and  Illustrations, 
For  Boys — -Machine-shop  Practice^  (40).    Steam  Engineering^  (G). 
For   Girls— Household  Sanitation  ;    Study  of  Teasts,  Moulds,   and  lower   forms   of  life  ;    Home 

Nursings  (20).     Dressmakings  (20).     Psychology  iu  place  of  Electrical  and  Civil  Engineering. 


CHAPTER  XXIV. 
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CHAPTER  XXIV. 
Manual  Training  Schools  of  Canada. 

[J.  W.  TURNER.] 

In  the  month  of  August,  1900,  John  Seath,  Esq  ,  B.A.,  High  School  Inspector,  Ontario,  Canada,  was 
directed  by  his  Government  to  visit  and  report  upon  the  Manual  Training  High  Schools  of  the  United 
States,  and  to  consider  and  report  upon  the  present  High  School  courses  of  study,  with  suggestions  regarding 
any  desirable  improvements.  In  February,  1901,  he  handed  in  his  report,  containing  the  result  of  his 
special  investigations,  and  of  his  own  experience  as  inspector  and  teacher. 

Among  the  younger  nations  of  the  world  the  Doaiinion  of  Canada  is  at  the  present  time  occupying 
a  very  foremost  position,  and  its  national  policy  of  progress  and  development  is  one  which  commends  itself 
to  those  who  would  learn. 

In  many  respects  oui  national  life  approximates  closely  to  that  of  Canada.  Canadian  boys  have 
many  of  the  characteristics  and  much  of  the  sturdiness  of  Australian  boys,  the  same  feeling  of  patriotism 
is  inculcated,  the  Union  Jack  is  honored  alike  in  the  schools  of  both  lands,  and  we  feel  that  what  would 
prove  of  advantage  to  the  one  would  certainly  be  beneficial  to  the  other. 

Within  the  last  few  years  an  educational  awakening  has  affected  Canada,  and  the  Government  has 
sent  its  officers  abroad  with  a  view  to  discovering  what  changes  were  necessary  in  the  educational  methods 
of  the  country.  One  of  the  very  first  matters  to  receive  attention  was  the  technical  work  of  the  primary 
and  secondary  schools. 

The  splendid  benefactions  of  the  late  Sir  William  Macdonald  in  the  establishment  of  manual 
training  classes  in  several  of  the  public  elementary  schools  of  the  Dominion,  already  referred  to  in  Chapter 
XVIII  of  the  Interim  Report,  have  greatly  assisted  the  work  of  the  Education  Department. 

The  chief  points  of  Mr.  Scath's  report — those  which  it  is  thought  will  be  of  service  to  this  State — 
are  here  set  out. 

(a)  The  Swedish  and  the  Russian  Manual  Traisixg  Systeji  as  seen  in  America,  discussed. 

"  As  I  have  already  said,  no  general  system  has  yet  been  evolved  between  the  kindergarten  and 
the  wood-work  of  the  higher  elementary  grades.  The  same  remark  applies,  in  a  measure,  to  the  exercises 
in  wood-work,  owing,  I  think,  not  so  much  to  the  difficulty  of  the  problem,  as  to  the  fact  that  they  came  to 
this  Continent  from  two  sources — Russia  and  Sweden.  The  main  differences  between  these  two  systems  in 
their  original  forms  were  that  the  Russian  emphasised  the  value  of  the  working  drawing ;  the  Swedish 
system,  or,  as  it  is  called,  Sloyd,  neglected  it,  and  that  Sloyd  required  each  piece  of  work  to  be  a  complete 
and  useful  article,  whereas  the  Russian  attached  no  importance  to  this  feature,  being,  in  the  earlier  part  of 
the  course,  only  so  many  specimens  of  joinery.  But  both  of  these  systems  have  been  modified.  Sloyd  now 
emphasises  the  working  drawing,  while  the  Russian  exercises  have  been  simplified  ;  and  both  have  been 
adapted  to  American  conditions.  As  defined  by  its  advocates,  Sloyd  is  tool-work  so  arranged  and 
employed  as  to  stimulate  and  promote  vigorous,  intelligent  self-activity,  for  a  purpose  which  the  learner 
recognises  as  good.  Its  aim— and  this  should  be  the  aim  of  any  manual  training  system — is  the  harmonious 
development  of  the  pupil  during  the  formative  age,  giving  him  by  manual  exercises  and  the  use  of  the 
creative  instincts  such  general  training  as  will  fit  him  mentally,  morally,  and  physicallv  for  any  subsequent 
special  training.  The  Russian  system  assumes  that  the  forms  of  tools  are  the  product  of  evolution,  being 
the  result  of  the  best  thought  and  the  highest  skill.  Each  tool  has  its  functions  and  its  correct  methods  of 
use.  Again,  each  material  has  its  characteristics,  its  limitations,  its  weak  and  its  strong  sides.  These  must 
all  be  brought  out,  contrasted,  and  compared.  And  again,  construction  consists  chiefly  in  methods  of 
conabining  pieces  ;  hence,  joints,  unions,  and  fittings  constitute  the  chief  elements.  To  a  subordinate  extent 
individual  parts  are  to  be  shaped  or  modelled  in  accordance  with  the  laws  of  simplicity,  strength,  and 
beauty.  Finally,  the  muscular  strength  of  the  boy's  hand  and  arm,  and  his  ability  to  be  accurate,  to  be 
logical,  and  to  be  provident,  must  be  duly  considered. 

"  Sloyd  however,  ha^  some  advantages,  especially  for  elementary  classes.  It  makes  less  of  the  tool 
and  more  of  the  child.  Its  gymnastics  are  better,  and  its  exercises  have  a  more  humane  interest.  The 
completed  article  appeals  more  strongly  to  the  sympathy  of  the  young  than  the  more  formal  exercises  of 
the  Russian  system.  The  latter  are  more  suitable  for  High  School  pupils,  especially  if  the  course  leads  to  an 
economic  goal. 

,u         "u^V,^f^'\  of  fact  however,  the  character  of  the  models  I  found  in  many  places  varied  so  much  as 
the  result  of  the  teacher  s  individuality  that,  although  I  have  often  heard  the  terms  "  American  Sloyd  "  and 
American  Russian     many  of  the  systems  are  eclectic,  consisting  of  what  the  teacher  regarded  as  the  best 
feature  of  each.     This  is,  of  course,  as  it  should  be  " 

.le^i^hiHtvnf  ^''^"■'"qTl  ^-^i^i  ^T^?''  ^'^^  ''^  ^P^"'  "^i,  a  resolution  was  carried  affirming  the 
woilfiLl    Tfo?  ^'•"•'^^"S  i^  °"  P^^blic  schools.     Many  think  it 

would  be  well,  before  making  any  final  decision  in  the  matter,  to  submit  the  whole  question  of  a  suitable 
manual  training  course  in  our  schools,  whether  Sloyd  or  Russian,  or  some  modified  form  of  both,  to  a  body 
of  experts.     Mr.  Seath's  article,  at  any  rate,  is  well  worthy  of  consideration. 

(b)  The  Argument  for  Manual  Training. 
education^"'"  ''  "'^^  ^'  ""'^^  *°  summarise  the  arguments  for  manual  training  as  a  necessary  element  in  all 

developL^i^KrSli;,  ftiTv'^  training  is  necessary.  As  Froebel  as  shown,  education  consists  in 
thewhreWtoschoor^^^^^^  T°  T  *!>«  language  of  the  Froebellian  :  'We  must  put 

untouched     ^  ^    ""   ^'^^  "''^  °^  °"°*°^  brain-energy  which  the  old  departments  left 

"  Our 
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"  Our  populations  are  fast  becoming  urbanised.  The  boy  and  the  girl  on  the  farm  or  in  the  village 
still  get  this  training  in  a  haphazard  fashion,  but  the  time  has  gone  by  even  in  Ontario  when  such  home- 
training  was  general ;  for  the  bulk  of  our  school  population  it  is  no  longer  available.  Besides,  every  child 
enjoys  creative  work.  Drawing,  itself  a  limited  kind  of  manual  training,  is  the  only  other  subject  we  have 
which  recognises  the  craving. 

"  (2)  Experience  is  in  favour  of  manual  training.  Those  who  have  to  do  with  it  all  testify  to  its 
value : 

"  {a)  As  an  intellectual  stimulus.  Psychology  tells  us  that,  when  we  develop  the  motor  activities,  we 
stimulate  the  sensory  and  other  brain  areas.  It  comes,  too,  as  a  rest  and  agreeable  change  from 
the  purely  intellectual,  and  is  thus  a  help  rather  than  a  hindrance  to  the  regular  class  work. 
Manual  training  helps  any  boy — the  dull  boy,  in  particular — in  his  other  studies. 

"  (6)  As  a  social  influence.  It  is  itself  labour,  and  its  presence  in  a  programme  dignifies  labour.  The 
professional  man  is  better  for  it,  and  it  counteracts  the  present  tendencies  to  despise  manual 
labour — agriculture  as  well  as  the  trades — and  to  crowd  the  professions.  Schools  in  which  book 
studies  are  the  only  or  the  chief  ones  make  the  pupils  discontented  with  occupations  in  which 
bodily  labour  plays  an  important  part,  and  incite  them  to  leave  their  rural  home  for  the  city  and 
the  genteel  occupations. 

"  (c)  As  a  moral  agent.  It  cultivates  habits  of  independence,  originality,  self-control,  accuracy, 
observation,  truthfulness,  taste,  and  neatness.  Children  engaged  in  trying  to  give  material 
expression  to  some  form  of  usefulness  and  beauty,  grow  themselves  into  unconscious  goodness.  It 
seems  also  to  hold  many  in  school  who  would  otherwise  lose  interest  and  drop  out  for  all  sorts  of 
frivolous  reasons. 

"  (d)  As  a  preparation  for  manual  occupations.  While  it  does  not  aim  to  prepare  for  the  trades,  it  is 
the  best  practical  preparation  that  can  be  giv(^n.  Even  the  ability  to  read  and  apply  the  working 
drawing  is  itself  of  very  great  value.  For  the  various  minor  duties  of  life,  requiring  manual  skill, 
it  is  equally  valuable.  What  more  useful  household  accomplishment  can  there  be  than 
'  handiness.' 

"(e)  As  a  physical  gymnastic.  Exercises  like  sawing  and  planing  develop  the  larger  muscles,  while  the 
smaller  ones  are  developed  by  the  more  delicate  woi  k  of  drawing,  designing,  and  finishing.  Sloyd, 
in  particular,  attaches  much  importance  to  a  correct  position  at  work." 

In  connection  with  these  summarised  arguments,  the  Commissioner  would  again  emphasise  the  views 
of  another  Canadian  educationist,  J.  L.  Hughes,  Esq.,  Inspector  of  Schools  for  the  City  of  Toronto.  {Vide 
Chapter  xviii,  Interim  Report.) 

The  Economical  and  the  Educational  Aspect  op  Manual  Teaining  Discussed. 

"But  my  report  is  concerned  mainly  with  manual  training  in  its  relation  to  primary  and  secondary 
education.  As  the  question  has  been  presented  to  us  in  Ontario,  it  has  two  aspects — the  economic  and  the 
educational  one,  the  former  being  in  the  minds  of  most  by  far  the  more  important.  The  problem  we  have 
now  to  consider  is  :  What  can  we  do  to  improve  the  condition  of  our  industries,  and  at  the  same  time  to 
secure  a  needed  change  in  our  system  of  education  ? 

"  As  to  the  economic  aspect :  In  order  that  my  report  should  deal  with  facts,  so  far  as  I  could  ascertain 
them,  I  requested  the  high  school  principals  in  the  manufacturing  and  other  centres  of  population  to 
investigate  the  situation  in  their  localities.  I  have  received  answers  from  about  forty-five.  In  many  cases 
definite  numbers  were  not  procurable  ;  but  enough  was  given  to  show  the  situation.  In  the  case  of  Ottawa 
and  Toronto,  owing  to  their  population,  and  the  variety  and  number  of  the  manufacturing  establishments,  I 
have  been  unable  to  obtain  any  definite  particulars,  but  I  have  obtained  enough  to  justify  me  in  concluding 
that  the  conditions  there  are  largely  the  same. 

"  The  general  conclusions  I  draw  from  the  answers  are  as  follows  : — ■ 

"1.  Under  present  circumstances,  extremely  few  High  School  pupils  from  any  of  the  forms — not,  I  believe, 
5  per  cent,  of  the  total  attendance — enter  the  manufactuiing  establishments  in  any  other  capacity 
than  that  of  c'erks  or  office  hands. 

"  2.  Of  those  that  enter  from  the  Public  Schools,  and  they  are  quite  numerous  in  the  manufacturing 
centres,  with  few  exceptions  they  go  from  the  fourth  form,  and  in  many  — most,  I  fear — of  the 
localities  outside  of  the  largest  centres  they  leave  school  before  they  have  completed  the  studies  of 
the  form.  Such  pupils  are  often  reported  as  remaining  at  school  only  until  they  are  old  enough 
to  be^in  work.  The  following  illustrates  the  situation  :  In  Hamilton,  four  left  the  Collegiate 
Institute  last  year  for  the  factories  ;  140,  the  public  schools  (not  including  those  from  the  separate 
schools)  ;  in  Toronto  Junction,  of  those  now  in  the  factories,  nineteen  are  from  the  high  school 
and  129  from  the  public  schools  ;  and  in  Lindsay  ninety  per  cent,  of  all  the  hands  have  come  from 
the  public  schools,  the  remaining  ten  per  cent,  being  about  equally  divided  between  old  countrymen, 
and  Canadians  who  have  had  a  short  course  at  the  Collegiate  Institute. 

"  ^3)  Manufacturers  generally,  having  in  view,  of  course,  the  industrial  aspect  of  the  question,  favour 
the  introduction  of  manual  training  into  the  public  and  high  schools.  Some  of  them  hold  that 
we  shall  then  retain  the  pupils  longer  in  our  schools,  and  thus  supply  a  better  educated  and  more 
useful  class  of  workmen.  Many  complain  of  the  lack  of  education  and  trained  intelligence  of  the 
boys  and  girls  that  come  to  them.  We  have  provided  in  our  high  schools  for  the  preliminary 
training  of^professional  men,  and  we  undertake  in  our  book-keeping,  our  stenography,  and  our 
typewrftinc,  to  prepare  boys  and  girls  for  the  merchant's  office.  The  latter  provision  is,  of  course, 
technical.  "To  be  consistent,  they  hold  we  should  recognise  the  industrial  occupations  as  well, 
especially  iu  view  of  our  enormous  natural  resources,  and  the  increasing  importance  of  our 
manufactures.  In  order  to  show  their  appreciation  and  zeal,  some  of  the  manufacturers 
are  prepared  to  give  the  preference  in  employment  to  those  pupils  who  have  had  this  kind  of 

training.  ^   .    . 
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Opinions  of  Ontario  Principals. 

"  I  quote  a  few  passages  from  some  of  the  answers  I  received,  which  show  the  general  situation  : — 

The  manufacturers  seemed  to  think  well  of  manual  training,  one  furniture  man  saying  that  a  course  of  wood- 
working would  keep  away  from  him  some  that  can  never  learn  his  trade.  Another  in  the  same  line  said  that  the  boys  he 
employs  are  in  many  cases  hampered  by  their  imperfect  knowledge  of  fractions.  As  the  boys  are  usually  about  fourteen 
when  taken  on,  the  question  arose,  why  did  they  not  know  fractions?  The  answer  was  that  they  had  left  school  years 
before,  and  had  been  hanging  about  home.  Mr.  Cairnes  said  that  in  cutting  out  gloves  what  he  mainly  wanted  vrta 
intelligence,  showing  me  how  a  former  pupil  of  mine  cut  785  square  inches  of  gloves  out  of  a  skin  which  was  reckoned 
enough  for  752  inches,  while  a  bad  or  rather  a  stupid  hand  got  44  inches  less  than  had  been  expected  out  of  a  somewhat 
larger  skin. 

Few  of  the  manufacturers  seemed  to  have  any  idea  to  what  extent  they  employed  public  or  high  school  pupils. 
Many  workmen  here  are  Germans  or  Poles  who  came  grown  up.     Largely,  boys  are  set  to  tend  machines. 

As  said  before,  manufacturers  favour  manual  training,  and  drawing  to  scale.  The  Public  School  principal  thinks 
that  the  time  could  be  spared  if  the  Entrance  Examination,  with  its  excessive  memorising,  were  done  away  with.  To  me 
it  seems  a  question  turning  mainly  on  the  readiness  of  the  Provincial  Government  to  pay  expenses.  High  School  boards 
are  hard  enough  put  to  it  already  for  funds. — Prin.,  Berlin  High  School. 

About  30  per  cent,  of  the  boys  who  enter  the  High  School  attend  about  one  or  two  years  and  then  find  employment 
in  the  factories  of  the  town. 

A  considerable  number  of  boys  from  the  Public  School  never  enter  the  High  School,  but  find  employment  in  the 
factories.     These  boys  either  run  machines,  or  act  as  assistants  to  men  who  run  the  machines. 

About  20  per  cent,  of  the  boys  from  the  Public  School  never  even  enter  the  senior  fourth  class.  After  discussing 
the  question  with  our  manufacturers,  the  principal  of  the  Public  School,  and  some  members  of  our  Board  of  Education,  I 
do  not  hesitate  to  say  that  manual  training  in  our  Public  or  High  School  is  quite  practicable  and  desirable.  If  some  of  the 
subjects  now  on  our  school  course,  which  are  of  no  practical  value  to  these  boys,  could  be  dropped,  and  manual 
labour  substituted  in  their  stead,  I  think  we  would  be  able  to  hold  many  of  these  boys  and  girls  one  or  two  years  longer  at 
school.  This  in  itself  would  be  worth  much  to  them.  If  this  change  in  our  school  course  could  be  effected,  the  large  number 
of  unskilled  labourers  which  we  now  have  would  be  replaced,  in  time,  by  intelligent  master  workmen  who  would  have  a 
'why  for  every  how.' — Prin.,  Ganamoqiie  High  School. 

All  of  the  proprietors  thought  that  manual  training  should  be  taught  in  the  schools,  so  that  boys  might,  at  an  early 
age,  say  at  13,  begin  to  acquire  skill  and  knowledge  of  tools  and  machinery.  After  such  a  preliminary  training  they  could 
more  intelligently  decide  what  calling  or  department  of  work  to  follow.  A  course  of  this  kind  would  also  keep  the  boys 
longer  in  school,  and  their  literary  training  might  go  on  simultaneously  with  the  mechanical  drills. 

Mechanical  drawing  was  warmly  advocated. — Prin.,  Chatham,  Collegiate  Institute. 

I  have  had  many  requests  from  boys  just  entering  the  Collegiates  to  be  allowed  to  dispense  with  some  of  the  obligatory 
subjects  and  take  electricity  and  some  chemistry,  but  on  account  of  the  regulations  I  could  not  allow  that.  I  sometimes 
think  that  when  a  boy  enters  the  C.  I.  and  has  only  a  short  time  to  remain,  and  knows  that  he  is  going  into  some  electrical 
works,  he  should  be  allowed  to  take  a  course  that  would  more  directly  fit  him  for  the  object  he  has  in  view.  — Prin. ,  Gudph 
Collegiate  Institute. 

A  school  for  manual  training  would  be  popular  in  Gait  and  would  be  well  attended.  Parents  would  be  able  to  find 
out  whether  a  child  has  any  liking  or  aptitude  for  a  trade,  and  manufacturers  say  that  such  apprentices  would  be  more 
intelligent  and  would  not  waste  so  much  material.  No  greater  boon  could  be  gi\"en  to  this  district.  It  is  only  a  question 
of  funds. 

The  question  of  opening  a  school  for  the  teaching  of  Domestic  Science  in  Gait  is  to  be  discussed  within  a  few  days 
by  a  joint  committee  from  the  Collegiate  Institute  Board  and  the  Public  School  Board. — Prin.,  Gait  Collegiate  Institute. 

The  boys  from  the  High  Schools  rarely  learn  a  trade.  The  employers  say  they  often  come  from  the  street,  having 
driven  wagons,  &c.,  after  leaving  the  Public  Schools.  I  believe  working  in  wood,  metal,  with  drawing,  eminently 
practicable  ;  moulding  is  of  less  value.  All  the  great  employers,  as  Leonards,  MeCleary's,  Yates  (of  London  Tool  Co.),  are 
enthusiastic  about  the  matter.  They  would  give  the  positions  to  boys  who  had  taken  the  course  in  preference  to  others. 
They  are  very  desirous  of  obtaining  a  more  intelligent  class  of  apprentices.  There  is  a  strong  feeling  among  the  manufac- 
turers in  favour  of  Manual  Training.  They  think  it  should  be  in  connection  with  High  Schools,  as  boys  should  begin  about 
12  years  of  age.  London  is  largely  a  factory  town,  and  our  High  School  is  doing  very  little  for  those  entering  into  trades. 
— Prin. ,  London  Collegiate  Institute. 

The  manager  of  the  Sylvesier  works  is  very  strongly  in  favour  of  having  manual  training  in  the  Public  Schools. 
He  thinks  it  could  be  begun  in  a  simple  way  and  gradually  lead  to  more  difficult  work,  and  that  the  young  mechanics  of 
this  country  would  be  worth  two  or  three  times  their  present  value  if  they  had  some  training  in  school.  He  says  that  very 
few  of  them  will  go  to  Technical  Schools  after  they  have  left  school  and  been  at  a  trade  for  a  few  years,  and  that  in 
consequence  the  ordinary  factory  hand  knows  only  enough  to  run  his  own  machine.  He  thinks  this  would  completely 
change  if  manual  training  were  taken  up  in  the  Public  Schools.  The  Chairman  of  our  Board  has  given  some  thought  to 
this  phase  of  education,  and  thinks  that  the  Government  should  establish  for  trial  in  a  number  ot  schools  in  the  larger 
towns  manual  training  as  a  feature  of  the  Fifth  Form  work  of  the  Public  Schools. — Prin.,  Lindsay  Collegiate  Institute. 

In  answer  to  your  inquiries  as  to  the  practicability  of  introducing  a  Technical  Education  course  into  our  schools, 
we  would  say  that  we  have  greatly  realised  the  need  ot  it.  We  find  that,  as  a  rule,  our  apprentices  come  from  the  Public 
Schools,  and  have  no  idea  at  all  of  the  different  branches  of  our  trade,  viz.,  cabinetmaking,  carving,  finishing  and  uphol- 
stering, and  for  some  time  are  of  little  or  no  value.  Consequently  their  -nages  are  small,  and  this  brings  us  an  inferior  class 
of  apprentices.  If  they  had  been  taught  even  the  first  rudiments  of  their  trade  they  would  be  for  more  valuable  to  us,  and 
we  could  afford  to  pay  tliem  higher  wages  ;  and  this  would  overcome  a  great  drawback  in  developing  our  manufacturing 
industries.  Such  a  course  in  our  schools  would  no  doubt  liring  to  light- great  abilities  in  mechanical  lines  now  lying 
dormant. — Latter  to  Prin.  C.  I.,  Ingersoll,  from  the  Ellis  lilaniifiictiiring  Go. 

The  apprenticeship  system  has  almost  passed  away,  and  manufacturers  find  it  harder  to  secure  boys  for  shop  work 
than  formerly,  though  there  is  no  lack  of  boys  who  wish  to  take  up  office  work.  Several  gentlemen  assured  me  that  boys 
with  a  good  English  education  such  as  a  High  School  gives  could  earn  more  and  advance  more  rapidly  in  the  shops  than  in 
the  office.     Indeed,  one  gentleman,  who  employs  between  400  and  500  men,  told  me  that  all  his  foremen  are  Americans. 

There  is  general  feeling  among  the  manufacturers  I  visited,  and  the  Public  School  authorities  I  saw,  that  a  course 
of  manual  training  in  the  schools  would  be  productive  of  much  good,  in  turning  the  attention  of  boys  away  from  the 
professions  and  directing  them  to  the  manufactures,  where,  it  is  stated,  most  of  the  prizes  now  lie.  Most  of  them 
emphasised  the  \'alue  of  a  sound  English  education,  coupled  with  a  knowledge  of  the  use  of  tools,  and  the  abUity  to  apply 
that  knowledge  m  practice.  All  thought  the  High  School  the  place  to  give  manual  training,  as  the  Public  School  pupil  is 
too  immature  to  profit  by  it.  That  a  course  in  manual  training  would  attract  pupils  to  the  High  School  I  have  no  doubt. 
That  such  a  course  could  be  added  to  the  present  curriculum  I  have  no  doubt.  The  chief  difficulty  in  establishing  such  a 
course  would  be  in  inducing  boards  to  spend  the  money  necessary  to  put  up  the  requisite  buildings  and  equip  them 
properly. — Prin.,  Woodstock  Collegiate  Institute. 

I  have  consulted  with  the  superintendents  of  the  various  manufacturing  works  as  to  the  education  and  knowledge 
that  a  boy  should  have  in  order  that  he  may  become  an  expert  workman.  The  answers  are  briefly  summarised  in  this 
way  :  In  constructive  worts,  apprentices  should  Iiave  ability  to  perform  the  simple  operations  of  arithmetic  with  quickness 
and  accuracy  ;  they  should  also  have  command  of  algebra,  trigonometry,  and  geometry,  as  they  are  applied  in  the  practice 
of  mechanical  and  physical  work,  and  should  know  thoroughly  the  physics  of  machinery  and  mechanics.  Mechanical 
drawing,  inclusive  of  free-hand,  is  also  a  necessity.  A  knowledge  of  tools,  their  adjustment  and  uses,  such  as  comes  from 
practice  with  them,  and  an  acquamtance  with  common  machines,  their  method  of  working,  their  driving,  gearing,  and 
adjustment  will  prove  nf  great  service  to  the  boy,  and  will  be  a  means  of  hastening  his  promotion  to  positions  more 
lucrative  botli  to  him  and  to  Ins  employers.  o  jr  r 

In  the  textile  works,  the  remarks  about  machinery  and  tools  also  apply,  but  the  mathematics  are  not  so  important, 
unless  the  boy  wishes  to  learn  the  machine  shop  practice,  which  is  now  a  part  of  most  large  factories,  in  order  that  he  may 
bo  able  to  repair  or  alter  pieces  that  require  such  attention. -i^-,« . ,  Kingston  Collegiate  Institute. 
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The  one  great  complaint  I  found  among  the  manufacturers  and  master  mechanics  was  the  need  of  better  educated 
ooys  to  learn  the  trades.  Mr.  Patterson,  superintendent  of  the  G.T.R.  shops,  showed  mo  a  package  of  answer  papers  he 
naa  exammea,  and,  though  the  candidates  were  over  15  years  of  age,  their  attainments  were  of  a  low  grade.  In  every  case 
rffl  ^"^f^.y^^^  complanied  almost  bitterly  of  this  lack  on  the  part  of  their  apprentices.  I  was  told  of  a  boy  who  had 
aimculty  in  writing  his  own  name.  In  another  case  an  employer  found  that  one  of  his  men— a  comparatively  young  man— 
oouia  not  read.     In  many  instances  boys  are  fuund  win.  read  and  write  with  much  difficulty. 

Whether  the  conditions  will  be  found  the  same  in  other  centres  as  they  are  here!  am  not  prepared  to  say,  but  it 
IS  a  deplorable  tact  that  boys  should  begin  their  life-work  so  poorly  eipiipped  as  I  find  them.  There  can  be  no  doubt  that 
parents  who  intend  their  boys  to  become  mechanics,  and  as  a  consequence  the  boys  themselves,  place  very  little  value  on  a 
fairly  good  education.  The  argument  is  urged  :  '  My  son  is  to  be  a  meohanio  ;  of  what  advantage  will  it  be  to  him  to  get  more 
than  the  merest  ele'neuts  of  an  education  ? '  To  assist  in  remedying  this  state  of  things  seems  to  me  to  be  the  prime  duty 
of  our  secondary  schools  ;  to  recognise  in  our  system  the  need  of  preliminary  training  for  those  boys  who  are  looking  to  the 
trades  for  an  occupation  ;  to  increase  the  intelligence  of  the  mechanic  by  keeping  boys  who  are  to  become  blacksmiths, 
carpenters,  &;o.,  longer  at  school  than  they  remain  at  present ;  and  to  give  them  considerable  scientific  and  some  practical 
acquaintance  with  the  subjects  to  which  they  are  to  devote  themselves.— Pri?i.,  Biratford  CollecjiaU  Institute. 

"  I  submit  also  the  opinion  of  one  of  our  ablest  and  most  experienced  Principals  :  he  .sounds  a  note 
of  alarm  that  deserves  attention  : — 

"In  the  lower  grades  of  the  P.S.,  where  both  girls  and  boys  do  the  same  work,  paper  work,  drawing,  carving,  I 
suppose  It  could  be  done  here  as  well  as  in  Toronto.  After  that,  when  boys  and  girls  have  to  be  separated,  the  difficulty  is 
the  expense.  A  new  room  for  each  would  have  to  be  built,  and  a  teacher  of  carpentry,  and  a  teacher  of  domestic  science 
engaged.  It  seems  to  me  the  same  difficulty  would  present  itself  in  the  High  School.  There  is  not  a  vacant  room  in 
either  High  or  Public  Schools.  In  fact,  the  trustees  may  have  to  build  new  rooms  for  Public  School  accommodation  this 
year.  Many  grumble  at  the  expense  of  the  schools  now.  I  am  sure  the  addition  of  manual  training  such  as  will  be  of  any 
real  use  will  largely  add  to  the  burden.     There  is  no  doubt  ib  can  be  done,  if  people  will  stand  the  expense. 

"I  may  be  wrong — I  have  never  seen  manual  training  or  domestic  science  taught — but  it  does  seem  to  me  the  world 
is  demanding  more  and  more  of  the  teacher  every  day.  Where  do  the  parents  come  in  ?  Have  they  no  responsibilities  any 
mora  ?  What  are  the  mothers  of  the  land  doing  if  they  cannot  teach  their  little  daughters  sewing,  cooking,  &o.  ?  Do 
fathers  no  more  teach  their  boys  to  make  little  articles  ?  '  It  seems  to  me  the  age  is  an  age  of  habies  that  have  to  be  taught 
everything.  Cannot  they  do  anything  themselves  ?  Is  the  whole  responsibility  to  be  thrown  on  the  teachers  ?  We  are  to 
teach  them  religion,  so  say  the  preachers;  teach  them  to  cook,  sew,  scrub,  iron,  &c.,  says  Mrs.  Hoodless  and  her 
followers  ;  if  a  Toronto  judge  finds  a  bad  boy,  the  teachers  are  not  doing  their  duty,  &c.    Where  does  the  parent  come  in  ? 

"Another  difficulty  is  the  different  employments  carried  on  in  our  towns.  In  Germany  and  England,  and  some  of 
the  cities  of  the  United  States,  the  whole  population  is  employed  at  one  trade,  glove-making,  shoes,  weaving,  &c.  It  is 
an  easy  matter  to  furnish  training  for  one  particular  trade,  but  what  can  technical  training  do  in  a  town  like  this  ? 

"  In  industrial  schools  manual  training  is  excellent  and  indispensable  ;  in  large  centres  of  population  both  manual 
training  and  technical  schools  are  possible,  but  I  fear  not  in  our  small  towns." 

"  As  to  the  educational  aspect  generally  :  Most  of  the  High  School  Masters  and  the  Public  School 
Inspectors  and  other  educationalists  in  Ontario  with  whom  I  have  corresponded  or  discussed  the  subject  are 
in  favour  of  giving  domestic  art  and  manual  training  a  place  in  our  school  course,  provided  always  that  the 
obstacles  which  I  will  discuss  further  on — the  initial  cost,  the  lack  and  cost  of  teachers,  want  of  accommo- 
dations, the  already  crowded  curriculum,  examination  pressure — can  be  satisfactorily  overcome.  There  are, 
of  course,  some  educationalists  and  others  so  imbued  with  the  spirit  of  the  old  humanities  that  they  can  see 
no  value  in  this  training.  Some,  not  without  reason,  dread  the  taint  of  commercialism  and  the  impairment 
of  our  present  system.  Others,  again,  sometimes  through  thoughtless  prejudice,  and  often  through  self- 
interest,  deride  the  whole  subject.  We  may  hope,  I  trust,  that  there  will  be  no  just  ground  for  the  fears 
of  the  former.     The  latter,  like  the  poor,  are  always  with  us. 

ReCOMM  END  ATIONS. 

"  In  view  of  the  situation  in  this  province  I  have  to  recommend  : — 

"  (1)  That,  for  educational  purposes,  manual  training,  including  instruction  in  domestic  science  and 
art,  be  placed  on  a  par  with  the  other  subjects  on  the  programme  of  both  the  high  and  public 
schools.  These  subjects  should,  of  course,  be  optional ;  for  it  will  be  many  years  before  public 
opinion  and  our  resources  will  justify  the  action  of  Massachusetts  with  its  obligatory  law.  Here 
I  would  say  that,  in  the  large  majority  of  schools,  the  only  available  form  of  manual  training  will 
be  drawing  ;  and,  as  I  will  point  out  further  on,  the  course  in  this  subject  should  be  enriched  and 
amplified,  to  develop  more  fully  the  sesthetic  sense  and  to  meet  our  economic  requirements. 

"  (2)  That,  for  economic  purposes  : 

"  (ffl)  A  system  of  evening  classes  for  artisans  and  others  be  organised  and  put  in  an  effective 
condition.     For  the  actual  mechanic,  this  provision  would  always  be  an  important  one. 

"  (6)  That  provision  be  made  in  our  high  school  regulations  for  extending  the  educational 
manual  training  into  courses  of  a  technical  or  semi-technical  nature,  forming  departments 
in  our  existing  schools,  but  taken,  when  possible,  in  separate  high  schools.  And  all 
such  provision  should  be  of  flexible  character,  so  that,  as  the  character  of  our  cities  and 
towns  becomes  differentiated  from  year  to  year,  school  boards  may  adapt  the  details  to 
local  conditions;  but  no  such  provision  should  fail  to  recognise  the  paramount  importance 
of  a  good  academic  education  in  English,  science,  and  mathematics. 

"  An  important  proviso  I  must  add — and  in  view  of  my  experience  and  of  my  knowledge  of  the 
situation  I  cannot  emphasise  it  too  strongly — the  JUducaiion  BejMrtment  should  sanction  no  provision 
for  manual  or  technical  training  of  any  kind  at  the  expense,  even  at  first,  of  our  existing  courses. 
Notwithstanding  all  that  can  be  said  in  behalf  of  the  practical,  the  claims  of  the  academic  must  always  be 

paramount. 

"The  German  system  of  education,  as  we  have  seen,  draws  a  sharp  line  of  demarcation  between 
general  and  technical  education,  and,  consequently,  approaches  closely  to  what  an  ideal  system  should  be. 
The  better  the  division  of  labour,  the  better  the  product.  But  Ontario  is  not  a  wealthy  and  populous 
community,  and  in  many  respects  she  resembles  the  United  States  more  closely  than  she  does  the  German 
Confederation.  The  American  system,  which  connects  the  educational  training  of  the  elementary  classes 
with  the  technical  training  of  the  high  school,  is  within  our  reach,  and  is  likely  to  suit  our  conditions. 

"  A  few  words  as  to  the  order  of  urgency.  As  is  shown  by  the  answers  I  received  from  high  school 
principals  even  from  the  utilitarian  point  of  viev/,  it  is  the  public  schools  that  should  first  and  chiefly 
enlace  the  attention  of  the  Education  Department.  This  is  the  source  whence  come  most  of  those  who 
"  "  enter 
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enter  the  manufactories.  The  supply  often  produces  the  demand,  and  the  high  school  often  deserves 
attention ;  but  it  is  to  the  public  school,  for  some  years,  at  any  rate,  that  we  must  look  for  most  of  our 
artisans.  Every  educational  consideration  also  enforces  this  view.  Psychology  tells  us  that  it  is  when  the 
child  is  in  the  formative  stage— when  he  is  in  the  elementary  school— that  the  development  of  the  motor 
centres  of  the  brain  should  be  begun. 

"  But  we  cannot  expect  much  at  first,  and  it  would  be  most  unwise  to  force  the  pace  of  public 
opinion.  The  new  subjects  were  introduced  into  the  United  States  nearly  a  quarter  of  a  century  ago,  and 
though  good  progress  has  been  made,  what  has  been  done  is  meagre  with  what  remains  to  do.  In  Ontario 
all  we  can  expect  for  some  years  is  sewing  in  most  of  our  public  schools,  and  cooking  in  the  cities  and 
towns,  both  being  continued  in  some  of  the  high  schools.  Manual  training  we  may  have,  sometimes  of  a 
simple  character,  in  our  city  and  town  public  and  high  schools,  with  technical  extensions  in  a  dozen  or  so 
of  our  largest  high  schools  and  collegiate  institutes." 

(e)  Obstacles  in  the  Way  of  introducing  Manual  Training. 

"  But,  as  the  answers  I  received  from  principals  show  and  my  own  experience  as  inspector  leads  me 
to  believe,  there  are  very  serious  obstacles  in  the  way  of  the  introduction  of  manual  training  into  our  school 
system.  Apart  from  difficulties  arising  out  of  our  present  organisation,  which  I  will  discuss  in  the  second 
part  of  my  report,  and  which,  I  may  say,  are,  I  believe,  not  insurmountable,  there  are  two  main  obstacles — 
the  coat  and  the  want  of  competent  teachers. 

"  (1.)  As  to  the  cost.  For  sewing,  all  that  is  needed  is  competent  teachers  ;  but,  for  cooking  and 
manual  training  in  wood  and  iron,  special  equipaient  and  separate  accommodation  are  needed  as  well.  As 
to  the  equipment,  I  submit  a  conservative  estimate  of  the  cost  of  a  room  filled  up  in  good  style  for  a  class 
of  twenty  in  cooking.  This  number  Mi.ss  Norris,  (he  principal  of  the  Toronto  Victor  tichool,  to  whom  I  am 
indebted  for  the  estimate,  regards  as  the  largest  a  teacher  can  manage  efficiently  at  one  time  : 

$ 

20  desks,  each  fitted  with  fuU  length  drawer  and  stand  ;  $6 '00  each  (set  up)    120-00 

20  stools,  with  rubber  tips,  60c.  each   12'00 

1  dish  and  utensil  cupboard,  7  feet  6  inches  long  and  7  feet  high,  with  seven  drawers,  5  sections,  shelved  40-00 

Utensils  and  dishes  ; 75  -00 

1  range,  with  warming  closets    35-00 

1  sink  iron  enamelled  with  back    15 '50 

2  sink  tables,  |4  00  each 8-00 

Linen  for  towels    lO'OO 


1315-50 
"  Cupboards  to  be  ash ;  desk  and  tables,  ash  body  birch  top  ;  bunsen  burners  and  a  number  of 

minor  necessities  are  omitted.    Refrigerator  not  included.    No  provision  for  children's  aprons  are  mentioned, 

as  such  provision  may  or  may  not  be  needed. 

"  In  a  good  many  cooking  schools  I  visited,  there  were  several  ranges — one  for  coal,  one  for  gas  ;  and, 

occasionally,  one  for  electricity  ;  the  object,  of  course,  being  to  accustom  the  pupils  to  the  different  kinds. 
"  For  the  following  statement  of  the  cost  of  a   "  shop  "  for  wood-working,  I  am  indebted  to  the 

official  report  of  the  Kingston  C.I.  ;  it  includes  the  cost  of  the  drawing  department  : — 

18  drawing-tables,  at  •?4-25 76-50 

36  drawing-boards,  at  60c 21-60 

1 8  sets  drawing-instrumeuts,  at . $8  '75 157  -50 

Miscellaneous  drawing-instruments  for  demonstration  and  occasional  use  5300 

18  wood-working  bunches,  with  quick-acting,  vise,  at  .$17'2j 310-50 

18  sets  bench  tools  for  students'  use,  at  811 '14 200-52 

Miscellaneous  wood-working  tools  for  demonstration  and  occasional  use 53-00 

Fitting  up  the  workshop 140-00 


$1,012-62 
"  For  High  Schools  that  would   attempt  courses   in  hot  and   cold  metal,  as  well  as  in  wood,  the  cost 
would  be   much   larger.     What  it  would  be,  even  in  a  modest  way,  may  be   gathered  from  the  following 
statement  of  the  value  of  the  building   and  equipment  of  the  department  in  Woodstock,  which  provides  for 
two  classes  of  twenty-four  each  in  wood  and  one  class  of  ten  in  iron-work  : 

-? 

Building,  brick  2^  storeys  30  x  SO  feet 2  500 

24  Carpenters'  Benches  at  $12-30  '3OO 

24  sets  of  tools  at  ijl  5  00 3g0 

24  Wood  Lathes  at  .$.30    .!."!,..'."!...!!!!. !!!!!!  720 

Shafting,  Belting,  &o ]  g50 

Wood  carving  Benches  for  24 j20 

24  Sets  Carving  Tools  jqq 

Special  Tools  for  occasional  use "" j5q 

Wood  Working  Machinery  (Planer,  Circ.  Saw,  Scroli'Saw,  &c.)    "... ......  400 

10  horse-power  Gas  Engine ygO 

Blacksmithing  outfit  for  10 [[ 3qq 

Machine  Shop  Tools  for  Iron-work   2  500 

Small  Tools  for  Machine  Shop '2OO 


$9,050 
"For  the  following  particulars  I  am  indebted  to  Prof.  Robertson,  of  Ottawa,  who  has  charge  of  the 
Macdonald  Manual  traming  fund  ;   the  statement  gives  the  cost  of  fitting  up  one  of  the  manual  training 


rooms. 


"The  Manual  Training  equipment,  benches  and  tools,  for  a  20-bench  centre  would  cost,  at  prices 
we  have  been  paying  about  ^400-00.  The  fitting  of  the  room  with  cupboards,  general  tool  racks,  &c., 
would  cost  about  $300-00  per  room.  _  Sometimes  that  cost  of  $30000  per  room  has  been  exceeded  when  it 
has  included  the  cleaning  up  and  painting  of  the  room. 

"  One  teacher  can  take  charge  of  a  single  ■20-b,-nch  centre  suitable  for  twenty  boys.  Taking  twenty 
different  boys  every  half-day  permits  the  centre  to  deal  with  200  boys  per  week.  >=  j 
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'  The  following  is  the  list  of  tools  that  have  been  provided  : 


For  tht  Room. 


5  Smooth  Pianos. 

3  Fore  Planes. 

8  Round  Head  Mallets, 
1  Draw  Knife. 

1  Mitre  Box. 

2  Try  Squares. 

4  File  Cards. 

8  Screw  Drivers,  small. 
2  Screw  Drivers,  large. 

1  "  T  "  Square,  each  4  in.  and  5  in. 
8  Flat  Files,  8  in. 

8  One-half  Round  Files,  3  in. 

2  S.T.  Files,  .4  in.,  and  one  handle. 
2  Flat  Files  and  one  handle, 

4  Bit  Braces. 

1  Flat  Plyer,  5  in. 

1  Round  Plyer. 

2  Oil  Cans. 

2  Centre  Bits,  each  J,  f,  i,  f,  J,  J,  1,  IJ. 

1  Auger  Bit,  each  i\,  J,  f,  \,  |,  and  J. 

4  Drill  Bits. 

2  Screw  Driver  Bits. 

2  Wood  Counter-Sinks. 
1  Iron  Counter-Sink. 

5  Oil  Stones. 

1  Rabbet  Plane. 
10  Hammers. 

2  Firmer  Gouges,  each  ^,  I,  bev.  inside. 


2  Firmer  Gouges,  each  A,  1,  IJ. 
2  Mortise  Chisels,  each  \  and  g. 
8  Bevels. 

5  Nail  Sets. 

8  Wood  Spoke  Shaves. 

4  Hand  Screws. 

10  Brad  Awls,  assorted  handles. 

2  Doz.  Brad  Awls,  not  handled. 

2  Slips  for  Gouges. 

8  Scrapers. 

4  Mort.  Gouges. 

4  Wing  Dividers,  5  in. 

4  Pincers. 

1  Cutting  Plyer,  5  in. 

2  Chisels,  Jj. 

4  Firmer  Chisels,  J. 
2  Hatchets. 
1  Pad  Saw. 

1  (irind  Stone. 

4  Rip  Saw.s  and  4  Cross  Cut  Saws, 

6  S.P.  Corks. 

2  Spg.  Dividers. 

3  Cutting  Gouges. 

5  Gimlets. 

1  Tool  Grinder 

2  Bent  Gouges,  15  each  |  and  1. 
2  Blackboard  Compasses. 


For  the  Bench. 


1  Rule. 

1  Drawing  Rule. 

1  Sloyd  Knife. 

1  Gauge. 

1  Try  Square. 

1  Jack  Plane. 

1  Firmer  Chisel,  each  J,  i. 


1  Bench  Hook. 
1  Pencil  Compass. 
1  Back  Saw. 
1  Marking  Awl. 
1  Drawing  Kit. 
1  Brush  and  Hook. 


"Under  the  MacDonald  system,  I  may  say  here,  the  boys  have  one  session  each  a  week,  lasting  the 
■whole  forenoon  or  afternoon  ;  the  girls  of  the  corresponding  classes  in  Brockville  during  these  periods 
taking  under  the  regular  teachers,  sewing,  knitting,  and  cutting-out,  and  listening  to  talks  on  Domestic 
Science.  In  the  opinion  of  ;\[r.  Robert  Meade,  P.S.I. ,  of  Brockville,  from  whom  I  have  learned  these 
particulars,  the  sessions  are  too  long  and  much  better  results  would  be  obtained  if  each  pupil  had  two,  each 
l\  hours  long.  By  the  present  plan,  the  pupil  is  completely  tired  out  bodily  and  mentally.  Besides,  the 
sessions  are  .so  far  apart  that  he  has  forgotten  much  of  his  previous  lesson  and  his  interest  in  his  last  piece 
of  work  has  been  gradually  fading  away.  In  Mr.  Moade's  estimation,  the  '  Centre  '  system  is  to  blame  for 
this.  In  the  elementary  schools  I  saw  in  the  United  States,  the  time  given  to  Manual  Training  varied 
from  an  hour  once  a  fortnight  to  three  hours  or  four  hours  and  a  half  a  week,  the  latter  provision  being 
regarded  as  the  best  one. 

"  I^Tor,  in  counting  the  cost,  can  we  ignor  the  important  fact  that  very  few  of  our  schools  have 
accommodation  to  spare,  and  the  equally  important  fact  that  the  cost  of  the  present  system  is,  in  most 
localities,  as  great  as  the  taxpayer  is  prepared  to  meet,  until,  at  least,  this  subject  is  more  generally 
understood.  And,  further,  I  can  think  of  almost  no  High  School  in  Ontario,  and  this  is  true,  I  believe,  of 
the  Public  Schools  as  well,  which,  to  do  full  justice  to  both  the  staff  and  the  pupils,  does  not  need 
additional  teaching  power  for  the  existing  courses.  Many  of  our  classes  are  far  too  large,  and  many  of  our 
teachers  are  sadly  overworked.  We  must  be  prepared  to  do  a  good  deal  more  than  simply  add  the  new 
subjects  to  the  programme. 

"  (2.)  As  to  the  lack  of  competent  teachers.  Notwithstanding  the  provision  for  training  teachers 
that  has  been  made  in  the  United  States,  this  is  still  a  serious  obstacle  there,  and  for  some  years  it  will  be 
a  very  serious  obstacle  in  Ontario.  The  Hamilton  and  Toronto  Schools  of  Domestic  Art  with  their  normal 
classes  are  fortunately  ready  to  hand.  AH  that  is  needed  is  the  demand.  But,  for  Manual  Training,  no 
similar  provision  has  yet  appeared.  Kingston  had  to  import  a  teacher  from  the  United  States  at  a  salary 
which  few  boards  would  care  to  pay,  and  the  MacDonald  Schools  are  manned  by  teachers  from  England. 
True  the  latter  schools  provide  instruction  for  the  teachers  of  the  locality,  and  a  summer  school  was  opened 
last  year  ;  but  is  the  product  of  such  classes  likely  to  be  satisfactory  in  view  of  the  fact  that  the  courses  in 
the  United  States  schools  take  at  least  one  year,  and  oftener  two  1  This  phase  of  the  question  is  a  most 
important  one.  All  the  educationalists  I  have  met  are  unanimous  on  this  jioint.  ]\Ir.  R.  M.  Smith, 
Supervisor  of  Manual  Training  in  Chicago,  who  has  made  a  special  study  of  this  subject,  expresses  an 
emphatic  opinion.  '  Manual  Training  stands  or  falls  with  the  character  of  its  representative.  I  should 
recommend  that  great  care  be  taken  in  its  introduction,  otherwise  we  shall  bring  the  new  branch  into 
disrepute,  and,  when  a  thing  of  this  kind  is  tried  in  a  community  with  failure  as  a  result,  it  is  very  hard 
to  reinstate  it  in  the  minds  of  the  people.'  As  to  technical  evening  classes  :  only  in  the  University 
centres — Toronto  and  Kingston — could  competent  teachers  be  secured  without,  as  in  Germany,  drawing 
upon  the  staffs  of  the  High  Schools  or  Public  Schools.  But,  as  matters  stand,  it  would  be  unreasonable  to 
expect  our  teachers  to  do  the  work  of  the  evening  classes  in  addition  to  the  work  of  the  day  school.  To  do 
so  would  be  to  sacrifice  their  own  health  or  the  interests  of  both  classes  of  schools.  A  special  grant  to 
School  Boards  concerned  might  overcome  the  difficiilty  by  enabling  them  to  increase  their  staffs  and  thus 
relieve  on®  or  more  of  part  of  their  day  duties." 

3-2  M  /; 
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(/)  Recommendations  to  overcome  said  obstacles. 

"  In  ordei-  to  assist  in  overcoming  these  obstacles,  I  beg  leave  to  recommend  as  follows  ; — 
"(1)  The  Education  Department  should  take  steps  to  provide  a  supply  of  competent  teachers.  The 
expert  mechanic  as  I  have  already  pointed  out  will  not  suit.  The  industrial  side  of  the  question 
is  important,  but  the  educational  side  is  more  so,  and,  even  for  the  technical  departments,  we 
need  the  trained  teacher.  The  difficulty  may  be  tided  over  for  a  year  or  so  by  importing  foreign 
teachers  ;  but  we  must  look  to  Ontario  for  a  permanent  and  effective  supply.  All  our  teachers 
must  be  '  to  the  manner  born.'  From  the  nature  of  sewing,  it  may  form  part  of  the  course  in  our 
normal  schools,  and  before  long  in  our  remodelled  model  schools.  As  to  cooking,  it  should  at  first 
be  an  optional  course  in  the  Hamilton  Normal  College.  The  Ontario  Normal  School  of  Domestic 
Science  and  Art  is  available.  All  that  is  needed  is  a  departmental  regulation  to  set  the  machinery 
in  motion.  In  Toronto  we  have  also  the  Victor  School,  and  no  doubt  before  long  facilities  of  a 
similar  nature  will  be  available  in  London  and  Ottawa.  These  cities  cannot  lag  behind,  even  if 
no  action  is  taken  in  the  matter  by  the  Education  Department.  In  this  way  eventually  provision 
can  be  mide  for  all  the  normal  schools  as  well,  even  if  ihe  Education  Department  itself  does  not 
act.  Under  present  conditions  a  normal  course  of  four  or  five  months  may  have  an  educational 
value;  but  it  is  insufficient  preparation  for  teaching.  For  a  time  the  Normal  College  would,  I 
believe,  produce  a  sufficient  supply.  As  to  manual  training,  for  some  years  the  demand  for 
teachers  will  be  small.  If  an  arrangement  were  made  for  the  establishment  of  a  Manual  Training 
Department  in  the  Hamilton  Normal  College  (which  might  also  be  a  city  public  school  centre), 
our  requirements  would  be  met  for  some  years,  at  any  rate. 

"  Provision  in  our  professional  courses  is  an  absolute  necessity.  The  first  step  in  Sweden 
was  to  make  manual  training  a  part  of  the  normal  school  courses.  There  is  no  State  system  in 
the  United  States;  but  this  was  also  the  recommendation  of  the  Massachusetts  State  Commission 
appointed  in  1891  'to  investigate  the  e.xisting  system  of  Manual  Training  and  Industrial 
Education.'     And,  as  has  been  shown,  such  provision  exists  in  some  of  the  normal  schools. 

"  (2)  In  view  of  the  importance  of  Domestic  Science  and  Art,  and  of  Manual  Training  with  its 
technical  extensions,  the  Legislature  should  for  a  time  stimulate  their  introduction  by  a  special 
grant,  proportioned  in  each  case  to  the  magnitude  of  the  undertaking,  and  limited  only  by  its 
liberality  and  a  due  rn^ari  for  other  departments.  The  MacDonald  Schools  are  to  be  maintained 
for  three  years.  The  Legislature  of  Ontario  might  fairly  give  its  special  grants  for  that  time  at 
least.  Afterwards  any  sum  voted  should  be  apportioned  on  the  same  bases  as  is  the  present 
legislative  grant — on  the  character  of  the  accommodations,  the  value  of  the  equipment,  the  average 
attendance,  and  the  amount  of  the  salaries  paid  the  special  teachers.  The  percentage  at  first 
allowed  might  be  larger  than  that  given  under  the  scheme  for  distributing  the  present  grant ;  but 
it  should  be  gradually  reduced  as  the  subjects  commended  themselves  to  the  people,  until  Manual 
Triining  and  Domestic  Science  and  Art  are  placed  where  they  should  be — on  the  same  footing  as 
the  other  departments  of  school  work.  Only  special  considerations  can  justify  special  grants. 
The  utilitarian  value  of  sewing  and  cooking  will  no  doubt  commend  them  before  long  to  most 
school  boards  ;  but  with  Manual  Training,  the  case  is  diflferent.  ^Vs  to  the  technical  evening 
classes,  I  have  already  suggested  a  special  grant." 
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CHAPTER  XXV. 


Evening  Continuation  Schools  in  England. 


[J.  W.  TURNER.] 


Leeds  School  Board.— The  Evening  Continuation  Schools  in  Leeds  have  for  their  aim  the  carrying 
forward  of  the  education  given  m  the  Day  Schools,  and  the  preparing  of  students  for  profitably  taking- 
up  the  work  of  the  Higher  Grade  Commercial  and  Artisan  Evening  Schools. 

T?  T  ^^^  courses  of  instruction  embrace  reading,  writing,  composition,  arithmetic  (with  mensuration), 
English  history,  geography  (with  lantern  lectures),  ambulance,  drawing,  singing,  woodwork,  wood-carving, 
and  clay-modellmg  ;  and  m  addition  for  girls,  cookery,  needlework,  dressmaking  and  millinery. 

_  No  pupil  is  admitted  under  the  age  of  12  years,  and  no  day-pupils  are  enrolled.  The  nights  of 
meeting  are  Monday,  Wednesday,  and  Thursday.  The  hours  of  meeting  are— girls  and  young  women, 
7-15  to  9T5  o'clock  ;  boys  and  young  men,  7-2.5  to  9'25.  The  fee  is  Id.  per  week,  or  Is.  for  the  whole 
session  of  twenty-eight  veeks,  payable  in  advance.  Book  prizes  are  awarded.  The  schools  are  under 
certificated  teachers  of  experience,  assisted  by  well-qualified  assistants  and  teachers  possessing  special 
qualifications. 

At  the  end  of  1902  there  were  26  Evening  Continuation  Schools  for  boys  and  young  men  in  the 
city  of  Leeds,  and  20  for  girls  and  young  women.  There  is  also  an  Evening  School  for  the  Deaf,  which 
is  intended  to  continue  the  education  begun  at  the  Board's  Day  School  for  the  Deaf.  Separate  classes 
for  young  men  and  young  women  are  held  in  the  Central  Higher  Grade  School,  and  the  syllabus  of 
instruction  includes  methods  of  communicating  by  written  and  spoken  language.  Admission  to  this 
school  is  free.  "Woodwork  and  wood-carving  classes,  included  in  the  above  lists,  are  conducted  in 
thirteen  Evening  Schools.  Pupils  already  enrolled  in  any  one  of  the  Continuation  Schools  are  admitted 
free  to  both  these  classes ;  other  pupils  pay  Is.  for  the  session.  Clay-modelling  is  taught  at  two  con- 
venient centres.  Pupils  from  the  Board's  Evening  Schools  are  admitted  free  ;  other  pupils  pay  Is.  for  the 
session.  Elementary  classes  for  singing  are  conducted  in  seven  centres,  and  intermediate  classes  in  four 
centres.  Evening  scholars  are  admitted  free  ;  other  pupils  pay  Is.  for  the  session.  Students  in  the  elemen- 
tary classes  are  prepared  for  the  elementary  certificate  of  the  Tonic  Sol-fa  College,  and  have  practice 
in  elementary  sight-singing  from  the  staff  notation  and  in  voice  cultivation.  Students  in  the  inter- 
mediate classes  are  prepared  for  the  intermediate  tonic  sol-fa  certificate  and  first-grade  staff  notation 
certificates  of  the  Tonic  Sol-fa  College,  and  have  practice  in  voice  cultivation. 

The  scheme  of  the  Leeds  School  Board  regarding  Evening  Continuation  Schools  is  shown  in  the 
subjoined  diagram  : — 

DIAGRAM  SHOWING  THE  ORGANISATION  OF  EVENING  SCHOOLS  AND  CLASSES. 
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Ordinary  Continuation  Schools. 
(One  or  two  years'  course). 


Higher  Grade  Evening  Oommercial  Schools. — At  the  age  of  15  or  16  years,  or  it  may  be  later,  the 
pupil  who  has  completed  his  course  in  the  ordinary  Continuation  School  may  pass  either  to  the  Higher 
Grade  Evening  Commercial  School  or  to  the  Higher  Grade  Artisan  School.  If  his  bent  is  in  the  direction 
of  the  former,  his  studies  are  designed  to  prepare  him  for  a  position  in  a  warehouse,  counting  house,  or 
similar  place  of  business,  as  clerk,  cashier,  bookkeeper,  or  as  general  and  foreign  correspondent.  The 
courses  of  instruction  are  of  a  thoroughly  practical  character,  and  include  bookkeeping,  business 
methods  (commercial  correspondence  and  office  routine),  commercial  geography  (illustrated  with  lantern 
slides),  commercial  history,  English  literature,  French,  and  shorthand.  English  composition  and  arith- 
metic, together  with  handwriting,  figuring,  and  neatness  in  setting  out  work  are  mentioned  as  requiring 
careful  teaching  by  those  in  charge  of  the  classes.  Head  teachers  are  assisted  by  experienced  teachers, 
who  have  had  a  business  training  in  the  subject  they  teach.  The  school  is  held  three  nights  a  week,  two 
hours  each  night.     The  fee  is  3d.  a  week,  or  2s.  6d.  for  the  whole  session. 

There 
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There  are  tea  Evening  Commercial  Schools  in  Leeds,  all  being  held  in  ordinary  Day  Schools.  A 
pupil  attending  any  of  these  schools  has  the  privilege  of  joining,  free  of  charge,  the  following  classes  :— 
Singing,  clay-modelling,  woodwork  and  wood-carving,  and  art.  After  one  or  two  years  in  the  Higher 
Grade  Commercial  School  a  pupil  should  be  fit  for  transfer  to  either  the  Central  or  Cockburn  Higher 
Grade  Evening  School. 

Higher  Grade  School pr  Artisans.— li  a  boy's  inclinations  lie  in  the  direction  of  industrial  work 
he  may  pass  from  the  ordinary  Continuation  School  to  a  Higher  Grade  School  for  artisans.  There  is 
only  one  Artisan  Evening  School  in  Leed^  and  it  is  held  in  the  Jack  Lane  Higher  Grade  School.  This 
School  provides  courses  of  instruction  suitable  for  youths  engaged  in  engineering  and  allied  trades. 

The  syllabus  includes  workshop  arithmetic;  practical  mensuration  ;  elementary,  geometrical,  and 
machine  drawing ;  elementary  lessons  in  mechanics  ;  English  language  and  composition  ;  woodwork  and 
metal  work.  The  school  is  open  for  three  nights  in  the  week,  two  hours  each  night.  The  fee  is  3d.  a 
week,  or  2s.  6d.  for  the  session. 

Central  and  Cockburn  Higher  Grade  Evenincj  Classes  for  Commerce,  Language,  e/c— Specialised 
courses  of  study  are  now  introduced.  Their  object  is—"  (a)  to  enable  persons  who  are  entering 
upon  a  commercial  career  to  obtain  an  intelligent  knowledge  of  the  work  they_  will  be  required 
to  perform  during  the  first  few  years  in  a  business  house;  and  (6)  to  enable  junior  clerks  and 
the  sons  of  business  men  to  acquire  information  which  will  be  of  practical  use  in  their  work, 
and  the  knowledge  which  it  is  essential  they  should  possess  if  they  aspire  to  higher  positions. 
At  the  present  time  there  is  a  want  of  Englishmen  speaking  and  writing  modern  languages,  and 
thus  capable  of  representing  English  firms  on  the  Contiueat,  or  of  conducting  home  correspondence 
with  foreign  houses."     A  systematised  course  of  study,  as  appended,  is  suggested  by  the  Board  : — 


First  Evening. 

Second  Evening. 

Third  Evening. 

Ist  Tear 

1.  Book-keeping   (elemen- 

tary) . 

2.  Commercial  arithmetic. 

1.  Business  methods  (Home 

trade). 

2.  Commercial  Geography 

(The  Empire). 

1.  Shorthand  (elementary) 

2.  English. 

2nd  Tear     ... 

1.  Book-keeping  (advanced), 

2.  Commercial  History 

(elementary). 

1.  Business  methods  (Export 

trade). 

2.  Commercial  Geography 

(Foreign  countries). 

1.  Shorthand  (Litermediate). 

2.  French  or  German 

(elementary) . 

SrdYear     ... 

1.  Accountancy. 

2.  Commercial  History 

(advanced). 

1.  Principles  of  Commerce. 

2.  Typewriting. 

1.  Shorthand. 

2.  French   or   German 

(advanced). 

Arrangements  have  been  entered  into  for  the  students  to  carry  on  an  interchange  of  business 
transactions  with  the  Commercial  Schools  in  other  towns,  and  with  several  of  the  French  and  German 
Schools  of  Commerce.  The  fee  for  one  class  is  5s. ;  for  two  or  more  classes,  7s.  6d.  A  certificate  of 
study  is  awarded  at  the  end  of  the  session. 

The  classes  in  actual  working  order  are  : — Book-keeping,  accountancy,  business  methods,  shorthand, 
typewriting,  commercial  arithmetic,  commercial  geography,  English,  French,  German,  Spanish,  Latin. 
The  Central  Higher  Grade  Evening  Schools  include  classes  for  dressmaking,  millinery,  and  practical 
cookery. 

Cocleburn  Higher  Grade  and  Leeds  InstUatc  Evening  Classes. — A  lad  having  completed  his 
course  in  the  Higher  Grade  Artisan  class  may  pass  to  either  the  Cockburn  Higher  Grade  School  or 
Leeds  Institute.  The  subjects  of  instruction  in  these  places  embrace  workshop  arithmetic,  practical 
mathematics,  practical  plane  and  solid  geometry,  machine  construction  and  drawing,  mechanical 
engineering,  applied  mechanics,  theoretical  mechanics,  steam  and  the  steam  engine,  building  construc- 
tion and  drawing,  brickwork,  masonry,  carpentry  and  joinery,  hygiene,  practical  physics,  electric 
lighting,  lighting  and  power  transmission,  chemistry,  physiography,  art.  The  subjects  divide  into  an 
engineering  course  and  a  building-trades  course.  Certificates  of  study  are  issued' on  the  termination 
of  either  course.  In  the  Cockburn  Evening  School  provision  has  been  made  for  instruction  in 
practical  cookery,  dressmaking,  millinery,  and  sick  nursing. 


The  Birmingham  School  Board.~ln  its  1902-1903  prospectus,  the  Birmingham  School  Board 
announces  that  it  is  anxious  "  that  the  young  people  of  the  city  should  not  only  retain  the  knowledge 
they  have  already  acquired  m  the  Day  Schools,  but  that  they  should  have  every  facility  for  carrying  on 
their  studies  by  means  of  Evening  Classes,  in  the  hope  that  thev  may  be  materially  assisted  in  preparing 
themselves  for  their  future  career  in  life.  Adults  will  be  eligible  to  attend  the  classes."  The  classes  are 
held  three  nights  m  the  week,  the  lessons  each  night  extending  over  one  and  three  quarter  hours.  The 
Board  controls  eleven  Evening  Classes  for  men  and  youths,  eleven  Evening  Classes  for  women  and  girls, 
and  one  Evening  School  for  the  deaf. 

The  curriculum  for  males  embraces  arithmetic,  book-keeping,  mensuration,  reading,  science, 
shorthand,  woodwork,  writing,  commercial  correspondence  and  office  routine,  geography,  ambulance, 
drawing,   metal-work,   and  French  ;    and  for  females,   arithmetic,   book-keeping,    French,   shorthand, 

needlework, 


277 

needlework  dressmaking  vocal  music,  cookery,  laundry  work,  commercial  correspondence  and  office 
routine.  Ihe  subjects  of  instruction  in  the  Evening  School  for  the  Deaf  are  arithmetic,  English 
language,  cookery,  needlework. 

fi,  •  ,  ^."^  *''^^,  ^^ening  Schools  students  may  take  up  subjects  which  will  have  a  direct  bearing  upon 
their  daily  work.^  in  the  commercial  classes,  which  are  established  at  every  centre,  the  main  obiect  is  to 
provide  instruction  in  those  subjects  which  will  specially  fit  students  for  commercial  employment.  The 
r,J'T®^  ®  '^  ^'■'  ^l^e  whole  of  which  is  returned  if  the  student  makes  i)()  per  cent,  of  attendances,  and 
halt  the  tee  IS  returned  in  the  case  of  those  making  75  per  cent,  of  attendances.  Pupils  with  a  leaving- 
card  trom  the  Day  Schools  are  admitted  to  the  Evening  Classes  free.  The  staff  consists  of  one  assistant 
teacher  tor  every  40  scholars  m  average  attendance.  Special  classes  vary  in  size  from  12  to  20  pupils. 
It  IS  part  of  teachers'  duties  to  visit  homes  of  pupils  who  are  irregular  in  attendance.  A  system  of  book 
prizes  prevails. 

Scale  of  Salaries  for  Evening  School  Teachers. 

1.  Head  teachers  (men),  Cs.  Gd.  per  evening,  together  with  one-tenth  of  all  the  Government 
grant  earned. 

2.  Head  teachers  (women),  6s.  per  evening,  together  with  one-tenth  of  all  the  Government 
grant  earned. 

3.  Assistant  teachers  of  commercial  classes— Men,  Gs.  3d.  per  evenin<T:  Women,  5s.  Gd.  per 
evening. 

Note.  —Teachers  of  Commercial  Classes  are  those  who  devote  at  least  two-thirds  of  the  time  in  which  they  are 
employed  in  tvemng  School  work  to  teacliiug  one  or  more  of  the  following   subjects  :— Foreign  languages,  shorthand, 

4.  Assistant  teachers  of  ordinary  classes— Men,  5s.  6d.  per  evening  ;  women,  4s.  6d.  per  evening. 

5.  Teachers  of  special  subjects— Ambulance,  medical  practitioners,  10s.  6d.  per  evening ; 
ambulance,  other  teachers,  6s.  per  evening;  cookery,  5s.  per  evening;  science,  Gs.  3d.  per  evening; 
science,  4s,  per  half-evening. 

6.  Assistants  (men)  who  act  as  chief  assistants  in  Girls'  School  shall,  for  visiting  absentees, 
receive,  in  addition  to  the  ordinary  salary  for  this  class  of  teacher,  5d.  per  head  on  the  average  attendance 
of  the  whole  school  during  the  complete  session. 

Evening  Continuation  Schools,  for  men  only  who  do  not  care  to  attend  classes  in  the  ordinary 
Evening  Continuation  School,  are  provided  in  four  different  centres. 
The  fee  is  3d.  per  week,  or  3s.  6d.  per  session. 

Giti/  of  Manchester  School  Soard.—The  Manchester  School  Board  divides  its  night  classes  into 
Evening  Continuation  Schools,  Evening  Science  and  Art  Schools,  Evening  Commercial  Schools,  Evening 
Institutes  for  women  and  girls  ;  but  the  co-ordination  is  not  so  well  defined  as  that  obtaining  in  the  Leeds 
system  of  evening  work.     The  groups  of  subjects  in  the  Board's  Evening  Continuation  Schools  are  :— 

(1)  Elementary  subjects.     (Taken  at  all  schools.) 
Eeading,  recitation,  writing  and  composition,  arithmetic. 

(2)  English  subjects.     (Taken  at  certain  schools.) 

English  language,  geography,  history,  life  and  duties  of  the  citizen. 

(3)  Science  subjects  and  subjects  of  practical  utility.     (Taken  at  certain  schools.) 
Elementary  chemistry,  magnetism,  book-keeping,  shorthand,  drill,  drawing. 

(4)  Vocal  music.     (Taken  at  certain  schools.) 
Tonic  sol-fa  notation. 

(5)  Special  subjects  for  girls  and  women.     (Taken  at  certain  schools.) 

Domestic  economy,  needlework,  sewing  course,  knitting  and  mending  course,  cookery,  dress- 
making for  the  seniors,  drill. 

Pees : — Pupils  under  18  years  of  age,  2d.  per  week,  or  2s.  Gd.  per  session.  Pupils  over  18  years  of 
age,  3d.  per  week,  or  3s.  Gd.  per  session. 

In  Manchester  and  its  immediate  suburbs  there  are  86  Evening  Schools — 43  for  males  and  43  for 
females.  Male  and  female  scholars  meet  in  the  same  building  in  different  rooms,  and  generally  under 
different  instructors. 

Evening  Science  and  Art  Schools,  Manchester. — The  control  of  these  Evening  Schools  with  two 
exceptions  has  lately  been  transferred  from  the  School  Board  to  the  Technical  Instruction  Committee  of 
the  City  Council,  and  the  Evening  Science  and  Art  classes  formerly  held  in  the  Central  School  are  now 
conducted  in  the  Municipal  Schools  of  Technology  and  Art.  The  Board's  classes  are  held  five  nights  in 
the  week,  and  only  a  moderate  fee  is  charged.  The  Head  Masters  exercise  a  constant  supervision  over 
the  various  classes,  advise  pupils  on  courses  of  study  to  be  pursued,  and  furnish  reports  on  the  progress 
and  attainments  of  individual  pupils. 

In  the  two  Evening  Science  and  Art  Schools  still  under  the  Board,  and  held  in  two  Higher  Grade 
Schools,  the  subjects  of  instruction  are — human  physiology,  building  construction,  organic  chemistry, 
practical  plane  and  solid  geometry,  hygiene,  machine  construction  and  drawing,  magnetism  and  electricity, 
mathematics,  physiography,  physics,  and  mechanics.  The  following  groups  form  the  course  of  study  in  the 
Municipal  School  of  Technology : — Pure  and  applied  mechanics,  mechanical  engineering,  architecture  and 
builders'  work,  municipal  and  sanitary  engineering,  physics,  electrical  engineering,  pure  chemistry,  applied 
chemistry,  photographic  and  printing  crafts,  textile  industries,  dressmaking,  art  classes,  miscellaneous. 

Fees — Science. — Eee  for  session  covering  five  sciences,  5s. ;  fee  for  session  with  practical  chemistry, 
lOs.  Gd. ;  separate  subjects,  2s. ;  chemistry,  practical,  5s.  Gd. ;  physics,  practical,  5s.  Gd. 

Art  and  Design. — Elementary  (second  grade)  subjects,  3s.  per  session;  advanced  (third  grade) 
Subjects,  1%.  Gd,  per  session  ;  life  class,  2s.  Gd.  extra. 

'Evening 
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Evening  Oommercial  Schools. — In  the  1902  Directory  of  the  Manchester  School  Board,  the  Clerk 
of  the  Board  points  out  that  the  object  of  these  schools  is  to  provide  technical  instruction  in  those 
subjects  which  meet  the  requirements  of  modern  business.  The  scheme  has  the  endorsement  of  Sir 
Philip  Magnus,  who,  in  his  work  on  "  Industrial  Education,"  states  "  that  the  organisation  in  all  large 
towns  of  evening  classes,  with  a  well-arranged  programme  of  studies,  is  a  necessary  part  of  any  system  of 
commercial  education."  The  Clerk  of  the  Board  adds,  "  that  if  the  clerks  of  Manchester  are  to  hold  their 
own  against  the  competition  of  foreign  rivals,  opportunities  must  be  afforded  them  of  making  up  by 
evening  instruction  the  deficiencies  of  their  early  education." 

One  of  the  chief  objects  of  these  schools  is  to  serve  as  Continuation  Schools  for  scholars  leaving 
elementary  and  secondary  day-schools,  in  order  specially  to  fit  them  for  commercial  employment,  as,  e.g., 
in  the  counting-house,  warehouse,  bank,  or  office.  The  course  also  prepares  for  Civil  Service  appoint- 
ments, and  for  the  Scholarships  and  Exhibitions  of  the  Lancashire  County  Council.  Courses  of 
instruction  are  given  at  the  Central  Higher  Grade  School  for  the  benefit  of  candidates  preparing  for  the 
following  examinations  : — 

Chartered  Accountants — Preliminary,  Intermediate,  and  I'inal. 

Incorporated  Accountant.? — Preliminary,  Intermediate,  and  Einal. 

Institute  of  Secretaries — Preliminary,  Intermediate,  and  Final. 

Institute  of  Bankers — Preliminary  and  Pinal. 

Preliminary  Legal — Institute  of  Actuaries — Preliminary. 

The  Head-masters  are  assisted  by  teachers  who  have  had  a  thorough  business  training  and 
experience  in  teaching. 

The  Board  of  Education  recognises  the  advanced  character  of  the  instruction  given  at  the 
Commercial  Schools,  and  H.  M.  Inspectors  visit  the  schools  for  the  purpose  of  seeing  the  classes  at  work, 
but  do  not  examine.     Pupils  are  encouraged  to  enter  for  various  competitive  examinations. 

The  followiug  is  a  complete  list  of  the  subjects  taught  at  the  Central  Evening  Commercial 
Schools: — Arithmetic  and  algebra,  banking  law  and  practice,  book-keeping  and  accountancy,  business- 
training  and  management,  commercial  English,  commercial  geography  and  history,  commercial  law, 
insurance — life,  fire,  and  marine,  economics  of  commerce,  handwriting  and  commercial  correspondence, 
precis  writing  and  indexing,  shorthand,  typewriting,  French,  German,  Danish,  Italian,  Modern  Greek, 
Portuguese,  Spanish,  llussian,  the  life  and  duties  of  the  citizen,  English  literature  and  elocution,  political 
and  social  economy.  Women  are  admitted  to  all  the  Evening  Commercial  Schools  conducted  by  the 
School  Board.     The  Board  controls  ten  Evening  Commercial  Schools. 

The  Central  Commercial  Evening  School,  established  in  1889,  was  the  first  in  the  United  Kingdom 
to  organise  practical  and  systematic  courses  of  instruction  for  the  special  benefit  of  those  engaged  in 
commerce.  The  school  at  its  inauguration  received  the  unqualified  approval  of  the  Manchester  Chamber 
of  Commerce,  and  the  practical  support  of  many  employers,  who,  bi/  tJie  payment  of  fees,  encouraged 
their  employes  to  join  the  Institution.  "  During  the  thirteen  vears  of  its  existence,"  says  the  Clerk  of 
the  School  Board,  "  the  School  has  earned  a  high  reputation  among  commercial  men  for  the  practical 
character  of  its  methods  and  the  high  standard  of  its  work." 

Fees  in  preparatory  department. — Juniors  under  16  years  of  age,  three  evenings  per  week,  session 
September  to  April,  7s.  6d. ;  session  September  to  July,  lOs.  6d. 

Classes  for  men  and  women,  three  evenings  per  week — September  to  April,  12s.  6d. ;  September 
to  July,  15s. 

Classes  for  separate  subjects  intended  for  those  not  taking  the  organised  courses  have  been 
arranged,  and  the  fees  charged  are  : — 

Accountancy  and  Book-keeping       3/6  a  quarter  ;  6/- half-year  ;  7/6  session. 

Business  Training       3/6         „  6/-         „  7/0         „ 

Shorthand        3/6         „  6/-         „  7/6 

Commercial  Arithmetic  ...         ...         ...  ...  3/6         „  6/-  7/6 

English 3/6         ','  6/-         ",  7/6         ", 

„  Correspondence  and  Handwriting      ...  4/6         ,,  7/6  ,         10/- 

Algebra  (Elementary  class) ...  ...  ...  ...  3/6         ,,  6/-  .  7/6 

„     (Special  class)  21/-  course— September'to  April. 

Elocution  and  Literature      3/6  a  quarter  ;  6/- half-year  ;  7/6  session. 

Commercial  Geography  and  History  ...         ...  3/6         ,  6/-  7/6 

^  "    .^^''^    5/-    >'     7/6    ;;    10/-    ," 

Conveyancing 5/-         „            7/6         „         10/-         „ 

Contracts,  torts,  practice      ...          ...         ...         ...  5/_                       y/g                   101- 

Language  classes  (each)       5/_         '^'            y/g         '|         j^q|_         " 

„           Political  Economy 5J_         ^^            >j  iq         ^^         iqiq 

Chartered  and  Incorporated  Accountants'  Courses —  "                          "                         " 

Preliminary         ..          ...         ...         ...          .  .  ___           _          21/- 

Intermediate  and  Pinal            ...         ...         ...  ___                     151-         " 

Courses  for  the  Institute  Secretaries' Examinations —  "                        " 

Preliminary        ...         ...         ...          ...         ...  21/. 

Intermediate  and  Pinal 


Institute  of  Bankers — 
Preliminary 
Pinal       


15/- 


21^-         „ 

21/- 

Lif e  and  Duties  of  the  Citizen        2/6  a  quarter  ;  6  /-         " 

Civil  service  Courses  ...  io/f>  ic/ 

-r     ,        /-,  Ti     1  •        T  ■■■  ■■■  •••         •■•  •••  l^/o         ■!         15/- session. 

Lecture  Courses — Banking,  Insurance      ...     2/6  per  course. 

Economics  of  Commerce,  Mercantile  Law...     2/6  for  each  branch. 

The  classes  are  held  every  night  except  Saturday,  and  the  hours  are  from  7  to  10  o'clock, 

Evening 
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Evening  Institutes  for  Women  and  GjVZs.— These  were  very  successfully  conducted  during  the 
year  1901,  being  attended  by  1,800  pupils  over  16  years  of  age,  who  received  instruction  in  domestic 
subjects.  The  ordinary  subjects  of  instruction  nrc,  cookwy,  domestic  economy,  dreaamaking  by  tailor- 
measurement,  health  lectures,  laundry  work,  millinery,  needlework.  There  are  seven  Evening  Institutes 
in  Manchester,  each  presided  over  by  a  Head  .Mistress,  who  is  assisted  by  skilled  teachers.  The  fees  are 
4d.  per  week,  or  5s.  for  the  session— September  to  March.  Several  of  the  Institutes  add  English 
literature  and  vocal  music  to  their  courses. 

The  latest  statistics  obtainable  with  regard  to  attendances  at  the  different  Evening  Classes  in  the 
City  of  Manchester  show  an  enrolment  of  between  17,000  and  18,000  scholars,  of  whom  more  tha,n  9,000 
are  in  the  ordinary  Continuation  Schools.  While  there  seems  to  bo  little  co-ordination  in  the  scheme  of 
Evening  Classes  under  the  Manchester  School  Board,  credit  must  be  given  for  its  comprehensiveness  and 
its  suitableness  to  the  needs  of  the  population. 


London  School  Board. — The  following  statistics  from  a  proof  sheet  for  the  1901-1902  report  of  the 
Evening  Continuation  Schools  Committee,  London,  show  the  extent  of  the  operations  of  the  London 
School  Board  in  the  matter  of  Evening  Classes  : — 


No.  of  schools 

No.  of  pupils  admitted  throughout  session 
Average  No.  on  the  rolls  (winter  term) 
Average  No.  present  at  all  (winter  terms) 


398 

133,191 

73,790 

55,238 


The  schools  are  classified  as  ordinary  schools,  Schools  for  Senior  Students,  Schools  for  Junior 
Students,  and  Special  Schools — Commercial,  Science  and  Art,  Commercial  and  Science  and  Art,  and 
Schools  for  the  Deaf. 


STATISTICS  OF  SPECIAL  SCHOOLS. 

Kind  of  School. 

No.  of 
schools. 

No.  of  Pupils 

admitted 

throughout 

Session. 

Average  No.         Average  No. 
on  rolls.            present  at  all 
(Winter  terms.)  (Winter  Terms.) 

(o)    Commercial 

14 

9,830 

5,785 

4,403 

(J)    Science  and  Art 

6 

5,315 

3,721 

2,0 13 

(c)    Commercial  and  Sienee  and  Art 

3 

4,355 

3,070 

2,171 

(<^)    Deaf           

9 

403 

3L5 

237 

The  session  usually  extends  from  the  third  week  in  September  until  June,  but  a  few  schools  are 
continued  from  June  to  August.  In  the  summer  of  1901,  124  schools  and  175  classes — principally  for 
swimming  and  life-saving — were  continued.  At  the  end  of  the  sesaion  a  large  number  of  the  students 
attending  spjjial  schools  presented  themselves  voluntarily  for  examination,  and  in  all  cases  paid  the 
examination  fee  charged  by  the  examining  bodies.  Co-education  in  the  London  Board  Evening  Schools 
is  very  general,  and  the  classes  are  free.  The  coat  of  supporting  these  schools  in  1901-1902  was 
£106,558  18s.  lid. 

The  different  classes,  with  their  methods  of  working,  in  the  Evening  Schools,  St.  George's  Row, 
Westminster,  and  the  Hugh  Myddelton,  Einsbury,  were  carefully  inspected  by  the  Commissioners. 


CHAPTEE  XXVI. 
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CHAPTER  XXVI. 


Evening  Continuation  Schools  in  Scotland. 

[J.  W.  TURNER.] 


Introduction. — The  splendidly  equipped  Higlier  Grade  Schools  o£  England  and  Scotland,  and  the 
well  organised  Upper  Primary  and  Professional  Schools  of  France,  afford  the  pupils  of  those  countries, 
who  remain  at  school  after  the  compulsory  period  has  elapsed,  the  very  best  opportunities  for  acquiring  a 
very  superior  kind  of  primary  education.  But  as  the  great  majority  of  the  children  of  the  working 
classes  leave  school  between  the  age's  of  twelve  and  fourteen  years.  Boards  of  Education  have  seen  the 
urgent  necessity  for  the  establishment  of  Evening  Continuation  Classes  in  order  that  those  compelled  to 
leave  the  Day  Schools  at  an  early  age  may  not  be  handicapped  for  the  duties  of  life.  In  all  the  large  towns  of 
England  and  Scotland  Evening  Classes  are  established,  with  programmes  of  work  as  comprehensive  and 
varied  as  those  in  the  Higher  Grade  Departments  of  the  Day  Schools.  Particulars  of  the  work  done  in 
some  of  the  Evening  Classes  are  given  in  the  following  pages.  The  appeal  by  circular,  on  the  part  of  the 
Edinburgh  School  Board,  to  parents  and  guardians  of  the  citv  is  quoted  in  full  as  showing  the  paternal 
regard  evinced  by  its  members  in  the  welfare  of  those  who  need  the  Evening  Schools  most. 

The  Evening  Schools  held  in  rooms  of  the  Public  Schools  of  Xew  South  Wales  are  generally  attended 
by  boys  whose  early  education  has  been  neglected,  and  in  but  rare  instances  does  the  work  exceed 
elementary  instruction.  In  the  Evening  Classes,  attached  usually  to  the  suburban  branches  of  the 
Technical  College,  a  wider  curriculum,  embracing  drawing  and  some  commercial  subjects,  is  taken. 

Apart  from  our  Technical  Colleges,  these  are  the  only  public  institutions  in  our  State  for  con- 
tinuing the  education  of  our  youths  who  leave  school  at  an  early  age  ;  and  it  must  be  admitted  that 
the  provision  made  for  this  class  of  pupils  compares  very  unfavourably  with  the  excellent  organisations 
existing  in  all  the  large  towns  of  the  Old  Country. 

SCHOOL  BOARD'S  APPEAL. 

Continuation  Schools,  Edinburgli  School  Board,  School  Board  OlBces,  Castle  Terrace,  Julj',  1902.  To  Parents  and 
Guardians  in  the  City  of  Edinburgh,— £'0  „;n,i  ,s',Aoo/s.— The  School  Board  of  Edinburgh  deeply  regret  that  so  many  of  the 
pupils  who  leave  our  Day  Schools  fail  to  take  advantage  of  the  numerous  Evening  Classes  which  are  open  throughout  the 
city,  and  often  allow  years  tij  elapse  before  enrolling  in  these  classes,  (lood  education  is  not  only  in  itself  a  source  of 
happiness,  but  it  is  essential  to  advancement  in  any  trade  or  profession,  and  a  child's  education  should  not  be  considered 
as  completed  when  it  is  found  necessary  to  remove  it  from  llie  Duy  School.  Tlie  work  of  our  Evening  Schools  is  intended 
to  continue  and  supplement  the  instruction  in  our  Day  Schools,  so  as  the  better  to  fit  the  pupils  for  the  intelligent 
discharge  of  their  every-day  duties  in  after  life.  Year  after  year  the  head  teachers  of  our  Evening  Schools  point  out  the 
deplorable  results  of  allowing  an  interval  of  even  one  year  to  elapse  before  enrolling.  Much  of  «  hat  was  learned  is  forgotten, 
valuable  time  is  spent  in  re\ising,  and  in  this  way  the  true  work  of  these  classes  is  tjrcatly  hindered.  We  would,  therefore, 
strongly  urge  upon  you  the  advisal)ility  of  sending  any  of  your  children  who  may  recently  have  left  the  Day  School  to  one 
or  other  of  the  Board  s  Evening  Classes,  which  open  on  ■2-2m\  September,  and  of  continuing  their  education  there  for  several 
sessions.  Full  particulars  regarding  these  classes  will  be  found  in  the  accompanying  prospectus.  Tlie  Board  is  anxious  in 
every  way  to  encourage  pupils  to  attend  these  classes.  The  l-A-enino;  Schools  meet  tliree  times  weekly,  on  Monday,  Tuesday, 
and  Thursday.  Low  fees-repayment  of  which  may  lie  obtained  hy  regular  attendance-are  cliarged,  valuable  prizes  are 
awarded  for  progress  and  for  perfect  attendance,  the  classes  are  small  so  that  much  individual  attention  may  be  bestowed 
on  the  pupils,  and  great  freedom  is  alWed  the  pupils  in  selecting  those  sulijeots  that  are  most  calculated  to  benefit  them 
in  their  various  occupations.-l.Lou.v  C.  Stevenson-,  Chairman  of  School  Board.  Alkxam.er  Mack.u-,  LL.D.,  Convener 
of  Evening  School  Committee.  ,  >  > 

Such  was  the  appeal  on  the  part  of  the  Edinburgh  School  Board  to  parents  to  induce  them  to 
continue  the  edtication  of  their  children  at  one  or  other  of  the  Evening  Continuation  Schools  in  that  city, 
and  m  order  that  every  pupil  might  know  the  opportunities  afforded  by  this  class  of  school  the  prospectus 
:vaB  widely  distributed.  A  copy  was  forwarded  to  every  pupil  who  had  left  during  the  previous  quarter; 
a  supply  was  sent  to  each  headmaster  of  a  day  school  for  distribution  in  his  district ;  and  the  headmasters 
and  the  members  of  the  staffs  were  asked  to  interest  themselves  in  getting  their  old  pupils,  who  had  left 
school  for  work,  to  follow  up  their  studies  at  the  Cntinualion  Schools.  ^In  addition  to  these  means  of 
informing  the  parents  and  pupils  of  what  the  School  Authorities  were  doing  for  them,  posters,  giving  full 
information  of  the  curriculum  and  the  time-table,  were  placed  on  the  school  notice  boards  ^f  the  Day 
Schools,  andm  other  parts  o  the  city  and  numbers  were  sent  to  the  large  business  places  to  be  put  inside 
the  premises  where  they  could  be  best  seen  by  the  bovs  nnd  .rii-l    „f  „  ,.„1        (-1         J,^  ,      ^     ■ 

T,-    J.    ■         ,.    •  W     ^:  1      1   •     X^  ,V    '    ■'  ^'""  ooys  ana  girls  at  work.      Une  of  the  most  conspicuous 

ol^iec  s  m  entering  a  Day  School  in  Edinburgh  is  the  notice  at  the  entrance  to  the  buildings,  calling 
attention  to  the  advantages,  to  those  compelled  to  ],  avo  school  at  li  years  of  age  of  an  Evening 
a^"i  toTts  trtisr"''       ^  ^^'"'     ^^'''  ''  °"^y  '^'  ^'^'''  commendation- for  a  School  Board  so  fully 
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New  Regulations.— The  new  regulations  of  the  Evening  Continuation  School  Code,  Scotch  Education 
JJepartment,  came  into  use  m  1902.  The  principal  changes  effected  are  the  classification  of  the  work 
into  tour  main  divisions,  and  the  qualifications  of  the  teachers.  Teachers  now  have  to  show  that  they 
possess  special  knowledge  of  the  subject  which  thej  engage  to  teach.  The  divisions  mentioned  in  the 
Code  are  ;  — 

1.  Preparatory  classes  for  the  completion  of  general  elementary  education. 

2.  Classes  for  specialised  instruction — elementary. 

3.  Classes  for  specialised  instruction — advanced. 
1.  Auxiliary  classes. 

The  Board's  Evening  OZas«es.— Edinburgh  School  Board,  in  the  winter-session,  1901-1902,  had 
under  its  control — 

1  Elementary  School. 

9  Schools  for  young  women  and  girls. 

9  Schools  for  young  men  and  lads. 

1  School  for  young  men  and  women  (recently  opened). 

The  total  enrolment  was  3,431 ;  the  averase  enrolment,  3,136  ;  the  average  nightly  attendance,  95-18  of 
the  average  roll.  This  magnificent  attendance  was  the  result  largely  of  a  munificent  system  of  money 
prizes  for  good  attendance,  paid  into  the  Savings  Bank,  and  the  return  of  the  fee  (48.  or  5s,)  in  the  case 
of  all  pupils  making  high  attendances.  A  great  point  was  made  of  getting  the  pupils  into  a  Continuation 
School  immediately  after  they  had  left  the  Dav  School. 

Memen/arg  ScJwol. — The  Castle  Hill  Evening  Sfhool,  attended  by  259  children,  mainly  drawn  from 
the  poorest  classes  of  the  city  and  suburbs,  is  set  apart  entirely  for  exempted  children.  Of  these, 
fifty-five  got  prizes  for  perfect  attendance,  and  103  had  their  fees  returned  for  regularity  of  attendance. 
The  percentage  of  attendance  for  the  session  was  04-3.  That  the  Continuation  Schools  in  Edinburgh 
are  popular  is  evident  from  the  fact  that  pupils  have  been  known  to  attend  in  unbroken  regularity  for 
periods  extending  over  five  2nd  six  years.  It  is  also  known  that,  in  the  majority  of  cases,  the  money  won 
at  prize  distributions  is  kept  in  the  Savings  Bank.  The  standard  of  instruction  in  Castle  Hill  Continuation 
School  is  elementary  in  character. 

Continuation  Schools  for  young  women  and  girls. — The  total  number  of  pupils  enrolled  in  the  nine 
Continuation  Schools  for  young  girls  and  women  for  the  1901-1902  session  was  1,339,  and  the  percentage 
present  of  the  average  number  on  the  roll  was  96'7.  Causewayside  School  gave  the  great  average  of  98' I, 
and  in  none  of  the  schools  was  the  percentage  below  95. 

The  subjects  of  instruction,  other  than  English,  arithmetic,  geography,  and  drawing — elementary 
and  advanced — comprised  book-keeping,  shorthand,  typewriting,  Trench,  and  experimental  science. 
Industrial  subjects,  as  sewing,  dressmaking  and  cookery,  were  also  taught,  while  singing  and  physical 
exercises  formed  the  recreative  subjects. 

Special  prizes  for  general  excellence  were  given,  and  certificates  of  merit  were  awarded  for 
attendance,  conduct  and  progress.  701  pupils  made  perfect  attendances,  and  1,240  had  their  fee 
returned  for  regularity  of  attendance.  Of  the  number  enrolled,  217  followed  the  occupation  of  clerks, 
message  girls  numbered  122,  dressmakers  119,  shop  assistants  107,  while  478  engaged  in  home  duties. 


Continuation  Schools  for  young  men  and  lads. — The  total  enrolment,  1901-1902  session,  in  the  nine 
Continuation  Schools  set  apart  for  young  men  and  lads  was  1,833,  and  the  average  attendance  94'17. 
775  made  perfect  attendances,  and  1,587  had  their  fees  returned  for  regularity  of  attendance. 

The  subjects  of  instruction  were  English,  arithmetic,  geography,  history,  and  in  addition 
mathematics,  book-keeping,  shorthand,  typewriting,  mensuration,  building  construction,  machine  con- 
struction and  drawing,  and  woodwork.  Special  art  classes  were  carried  on  in  a  number  of  the  schools, 
and  instruction  given  in  freehand,  model,  and  light  and  shade,  and  also  in  mechanical  drawing.  In  one 
school,  the  subject  of  steam  and  the  steam-engine  was  taught. 

Special  prizes,  extra  prizes,  and  certificates  of  merit,  were  awarded  at  the  end  of  the  session. 
Among  the  occupations  followed  by  these  young  men  and  lads  were — clerks  279,  message  boys  275,  joiners 
145,  bakers  21,  blacksmiths  23,  bookbinders  20,  booksellers  20,  brass-finishers  24,  butchers  26,  cabinet- 
makers 32,  electricians  32,  engineers  73,  grocers  41,  masons  43,  plumbers  53,  printers  75,  tailors  41, 
telegraph  messengers,  44. 

Of  the  3,431  on  the  rolls  for  the  session  1901-1902— all  schools— 


896  were  14  years  of  age. 
855  „  15  „  of  age. 
609  „  16  „  of  age. 
371     „   .17     „     of  age. 


148  were  18  years  of  age. 
81  „  19  „  of  age. 
29  „  20  „  of  age. 
52     ,,     21  and  over. 


The  Schools  met  on  Monday,  Tuesday,  and  Thursday  evenings — the  schools  for  young  women 
and  girls,  and  the  mixed  schools  at  Portobello,  from  745  to  9'45  o'clock,  and  the  schools  for  young  men 
and  lads  from  8  to  10  o'clock.  The  School  Board  specially  notifies  that  physical  exercises  will,  if 
possible,  be  given  in  all  the  Continuation  Evening  Schools  of  Edinburgh. 


3— 2  A" 
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The  character  of  t^e  work  covered  in  the  Evening  Schools  of  Edinburgh  is  shown  in  the  appended 
time-tables : — 

FOR  YOUNG  MEN  AND  WOMEN.— PORTOBELLO  BURGH  SCHOOL. 

Time-Table. 
Division  I. — Preparatory  Glasses  for  Completion  of  General  Elementary  Education. 


Monday  

Tuesday 

Thursday   -j 


7-46  to  8-30. 


8-30  to  9. 


Arithmetic. 

Arithmetic. 

Geography  (Boys). 
Needlework  (Girls). 


Reading. 

Reading. 

Physical  Drill  (Boys). 
Geography  (Girls). 


Composition. 

Composition. 

Drawing  (Boys). 
Physical  Drill  (Girls). 


Division  II. — Glasses  fur  Spufialised  Instruction  (Elementary). 


7-45  to  8-46. 

8-45  to  9-45. 

Monday  '. - 

Tuesday 

Arithmetic — Commercial. 

English. 

Book-keeping. 

Shorthand  (Pitman's). 

Typewriting. 

French. 

Dressmaking. 

Same  as  Monday. 

A  rithmetic— Ccnimercia], 

English. 

Book-keeping. 

Shorthand. 

Typewriting. 

Cookery. 

Drawing. 

Same  as  Monday. 

7-15toS-16. 

8  15  to  9-45. 

Physical  Drill. 

(•  Arithmetic  (Commercial). 
1  English  (Commercial  Correspondence). 
-j  Typewriting. 
1  (Jookery  or  Laundry  Work. 
L  Woodwork. 

Notes. 

The  above  Time-Table  is  subject  torevisal  to  meet  the  requirements  of  Pupils. 

Pupils  who  are  under   15  years  of  age  and  have  not  gained  the  Merit  Certificate  will  be  expected  to  devote  their 
attention  to  Subjects  in  Division  I. 

In  the  English  Classes,  one  of  Shakespeare's  Plays  and  the   Book  prescribed  by  the  Sir  Walter  Scott  Club  will 
be  studied. 

The  instruction  in  Book-keeping,  Shorthand,  and  Arithmetic  will  be  practical  aud  adapted  to  business  requirements. 

The  Cookery,  Dressmaking,  and  Needlework  Classes  will  be  taught  by  fully  qualified  teachers. 

The  Optical  Lantern  will  be  used  in  teaching  Geography. 

One  or  two  Social  Evenings  will  be  held  during  the  session. 


LEITH   WALK   SCHOOL. 

Time  Table. 

Division  l.—f Preparatory).— Four  Classes. 


Monday  . 
Tuesday . . 
Thursday 


8  to  8-30. 


8-30  to  9. 


Reading,  etc. 
i    Arithmetic, 
;    Drawing— Freehand  or  Geometry. 


Composition 


Geography  or  History. 
Composition,  "j 


Arithmetic. 

Drawing — Freehand  or 
Geometry. 


Geography  or  History,    j        Arithmetic. 


Notes. 

( 1)  All  the  subjects  mentioned  in  the  Time-table  must  be  taken. 

(2)  The  lowest  class  will  correspond  to  Standard  V. 


Division  II. 


Monday  and  Thursday 


Tuesday. , 
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Division  II. — (Specialised). 


8  to  9. 


Shorthand  (Elementary). 
Book-keeping  (Elementary). 
Commercial  Correspondence. 
Commercial  Arithmetic  (Graded  Classes). 
English  (Composition,  Writing,  etc.). 


Mensuration. 
Commercial  Arithmetic. 
Mechanics. 
Science  (various). 
Commercial  Geography. 


9  to  10. 


Shorthand  (Elementary). 

Bookkeeping  (Elementary). 

Commercial  Arithmetic  (Graded  Classes). 

English  (Composition,  Writing,  etc.). 

French. 

Commercial  Geography. 

English  Literature. 

Magnetism  and  Electricity  (Elementary 

and  Advanced.) 
Commercial  Geography  (Graded  Classes). 
English  (Composition,  Writing,  etc.). 
Commercial  Arithmetic. 


Notes. 
(1.)  Pupils  must  arrange  to  attend  three  evenings  per  week — two  hours  each  evening. 

(2.)  Pupils  who  do  not  possess  a  Merit  Certificate  or  a  Certificate  of  Attendance  at  an  Evening  School  in  a  previous 
Session  must  attend  the  Classes  in  Division  I. 

(3.)  The  Subjects  will  be  grouped,  and  each  Pupil  will  require  to  take  the  Classes  included  in  the  group  selected. 
(4.)  French  will  not  be  taught  unless  a  sufiicient  number  of  Pupils  come  forward. 
(5.)  School  Library. — Books  given  out  on  Thursday  evenings.     Printed  catalogues  may  be  obtained. 
(6.)  Shorthand. — Pupils'are  expected  to  try  the  Examination  for  Pitman's  certificate  at  the  close  of  the  Session. 
(7.)  English  Literature. — One  of  Sir  Walter  Scott's  novels  will  be   read   and   studied   in  connection  with  the  Sir 
Walter  Scott  Club  examination. 


Division  III. — (For  Advanced  Pupils  who  have  previously  attended  any  of  the  Shorthand  Classes  in  the  Advanced 
Department. )    They  must  possess  a  Certificate  of  Attendance  and  Proficiency. 


Monday  and  Tuesday. , 
Tuesday 


8  to  9. 


Shorthand  (Advanced)  2  hours. 
Bookkeeping  (Advanced)  and 
Commercial  Correspondence. 

Reporting  Shorthand  (2  hours). 
Typewriting. 


Shorthand  (Advanced). 
Bookkeeping  (Advanced)  and 
Commercial  Correspondence. 

Reporting  Shorthand. 
Type^yriting. 


Division  IV. — (Auxiliary  Classes.) 


Tuesday . 


Physical  Drill. 


Physical  Drill. 


(1)  The  Physical  Drill  Class  is  open  to  pupils  in  certain  selected  groups. 

(2)  Advanced  pupils  desirous  of  Bookkeeping,  Shorthand,  and  Typewriting,  will  be  taught  in  one  group. 

Drawing  and  Technical  Subjects. 

GRonp        (  Freehand  Drawing,  Shading,  etc.  (2  hours). 
A .  <  Wood  Carving  (2  hours). 

(Elementary)  (.  Manual  Instruction  and  Drawing  to  Scale  (2  hours). 

Architectural  Drawing,  viz.  : — 
„  (  Building  Construction  (four  hours). 

i-a\  t       \  ^  Model  Drawing  (1  hour). 

(Jilementary)  |  ^^^^i  Instruction— Building  Constrution  Models  (1  hour). 

Architectural  Drawing,  viz. : — 
„  I  Building  Construction  (4  hours). 

/  4  1  A\\  Model  Drawing  (1  hour). 

(Aavanceo)   j^  lyianual  Instruction— Building  Construction  Models  (1  hour). 

Mechanical  Engineering,  viz.  : — 

(Geometrical  Drawing  (1  hour). 
Machine  Construction  (2  hours). 
Technical  Arithmetic  (1  hour). 
Steam  and  the  Steam  Engine  (2  hours). 

Mechanical  Engineering,  viz.  : — 

(  Geometrical  Drawing  (1  hour). 
E.  \  Machine  Construction  (2  hours). 

(Advanced)   1  Applied  Mechanics  (1  hour). 

(  Steam  and  the  Steam  Engine  (2  hours). 

Notes. 
(1)  Pupils  who  desire  Drawing,  Manual  Instruction,  or  Technical  Subjects,  may  select  one  of  these  groups,  but  he 
cannot  take  any  part  of  any  other  group  of  subjects. 


SCIENNES  ' 
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SCIENNES  SCHOOL, 

Time-table. 

Division  I. — {Elementary). 

Preparatory  Classes  for  the  completion  of  General  Elementary  Education. 


8  to  9. 

9  to  10. 

Monday  .....  . 

Arithmetic. 
Arithmetic. 

Reading  and  Spelling. 
Writing  and  Composition. 

Tuesday 

8  to  8-30. 

8S0  to  916. 

9-16  to  10. 

Thursday    

Mental  Arithmetic  or 
Spelling. 

Geography  or  Drawin".               Physical  Exercises. 

Dii'isioit  II. — (Specialised), 

For  Pupils— (a)  Who  have  obtained  a  Merit  Certificate, 
or  (b)  Who  are  over  15  years  of  age. 
or  (c)  Who  have  obtained  a  Certificate  of  satisfactory  conduct  and  diligence  in  Division  I  in  a  previous  session. 

Commercial  Course. 


Monday 


Tuesday  . 


Thursday 


Book-keeping  (.lunior). 
Shorthand  (Senior). 
English. 
Drawing  (Art). 

Shijrthand  (Junior) 
Commercial  Aritlmietic  (A). 
Commercial  Arithmetic  (C). 
Physical  Exercises. 

Book-keeping  (Junior). 
Shortliand  (Senior), 
English. 
Drawing  (Art). 


Shorthand  (Junior). 
Book  keeping  (Senior). 
Commercial  Geography. 
Drawing  (Art). 

Shorthand  fSenior). 

Commercial  Arithmetic  (B). 

History. 

Physical  Exercises. 

Book-keeping  (Senior). 
Shorthand  (Junior). 
Commercial  Arithmetic  (C). 
Drawing  (Art). 


Teclinical  Course. 


Monday  and  Thursday 


Tuesday  . 


i  to  9.  • 


Building  Construction  (Junior). 
Technical  Arithmetic. 
Drawing  (Art). 
English. 

Geometrical  Drawing  (a). 

Drawing. 

Physical  Exercises. 


Building  Construction  (Senior). 
Technical  Arithmetic. 
Drawing  (Art). 


Geometrical  Drawing  (6). 

Drawing. 

Physical  Exercises. 


NOTE.S. 

Pupils  in  Division  II  must  confine  themselves  to  the  subjects  of  one  Course— Commercial  or  Technical. 
Shorthand.— A  class  for  speed  practice  will  be  formed,  should  there  be  a  sufficient  number  of  pupils 
Drawing  (Art).— Freehand  Drawing  from  the  fiat,  from  Casts,  and  from  Common  Objects!     Drawing  in  Lit-ht  and 
Shade  from  Casts.     Application  of  Geometrical  Drawing  to  Design.  ° 

Physical  Exercises  will  be  given  to  the  pupils  of  both  Divisions. 


CHAPTER  XXVII. 
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CHAPTER  XXVII. 

Evening  Continuation  Schools,  America. 

[J.  W.  TURNKR.] 


Evening  SoJiooh,  City  of  New  Jb?-^.— Including  the  divisions  of  Manhattan,  The  Bronx,  Queen's, 
and  Eichinond,  the  total  enrolment  in  the  Evening  Elementary  Schools  of  New  York  for  the  year  1900- 
1901  was  32,4S2  boys  and  17,212  girls— total,  49,721  ;  the  enrolment  for  the  same  year  in  the  Evening 
High  Schools  was  12,578  ;  the  enrolment  of  adults  (English  speaking)  was  7,368  ;  and  the  number  of 
foreigners  learning  English  was  21,315.  The  average  attendance  was  very  low,  only  one  school  showing 
over  50  per  cent.  The  City  Superintendent,  commenting  upon  this  section  of  seliool  work,  says  : — "  Much 
to  my  regret  I  am  unable  to  record  any  improvement  in  the  regularity  of  attendance  at  evening  schools. 
The  most  satisfactory  parts  of  the  work  were  the  teachings  in  the  Evening  High  Schools  and  the  instruction 
given  to  foreigners  in  speaking  and  writing  the  English  language.  The  Evening  School  term  lasts 
twenty-four  weeks  in  high  schools  and  eighteen  weeks  in  elementary  schools." 

Evening  Schools,  Boston. — The  term  lasts  from  September  to  March,  and  the  Evening  Elementary 
and  High  Schools  are  open  five  evenings  in  the  week,  two  hours  each  evening.  No  child  under  the  age  of  14 
years  is  admitted  to  the  Evening  Schools.  The  term  of  the  Evening  Schools  for  Industrial  Drawing  begins 
in  October,  and  continues  for  sixty-six  working  nighta.  The  schools  are  open  three  nights  in  the  week, 
two  hours  each  night.  No  person  is  admitted  under  the  age  of  15  years.  Adult  evening  classes,  intended 
specially  for  the  poorer  people,  are  held  in  the  Hancock  School,  Parmenter-streot.  The  list  of  subjects 
euibraces  cookery,  dressmaking,  embroidery,  millinery,  basketry,  book-keeping,  French,  singing. 

Evening  ScJiooh,  Springjield,  llassacJiusefts. — The  classes  in  the  Evening  High  School,  Springfield, 
are  well  organised  in  one  of  the  finest  of  modern  school  buildings.  The  courses  cove.-  commercial  and 
industrial  work.     Co-education  is  general  in  the  school,  which  numbers  300  pupils,  and  education  is  free. 

The  syllabus  of  work  in  the  Evening  School  of  Trades,  Springfield,  which  is  held  in  the  building 
of  the  Mechanic  Arts  High  School,  is  as  follows :  — 

CL.4SSES  IN  MECHANICAL  DRAWING. 

The  object  of  these  classes  is  to  teach  mechanics  and  others — either  men  or  women — the  principles  of  mechanical 
drawing  as  used  by  designers,  decorators,  architects,  machinists,  and  engineers.  Each  member  of  these  classes  should 
purchase  for  his  own  use  the  followinc;  tools  and  supplies.  Tlie  outfit  costs  from  !?4  to  -$10,  according  to  the  quality  of 
instruments  purchased. 

1  set  drawing  instruments.  1  6H  Faber  or  Dixon  pencil. 

1  12"  scale.  1  3  H  Faber  or  Dixon  pencil. 

1  24"  T  square.  1  Union  eraser. 

1  SO'leO"  triangle,  8".  1  folio  for  drawings,  11"  x  15. 

1  45°  triangle,  6".  2  dozen  sheets  of  drawing  paper. 

6  thumb-tacks.  1  bottle  Higgins'  W.P.  biack  drawing  ink. 

1  curve  ruler.  1  bottle  Higgins'  W.P.  carmine  drawing  ink. 

The  Course  op  Instructioiv. 
Elementary  Class,  Two  Evenings  each  ]]'eeJc. 
Class  instruction  in  the  use  of  tools  and  the  drawing  of  plane  figures  :  orthographic  projection  of  lines,  surfaces,  and 
solids  ;  the  principles  of  projection  applied  to  the  making  of  working  drawings. 

Middle  Class,  Two  Evenings  each  Weel-. 
Class  instruction  in  the  development  of  the  surfaces  of  solids  ;  isometric  projection  ;  screw-threads,  bolts,  nuts,  and 
wrenches  ;  working  drawings  of  simple  machines  and  architectural  details. 

Advanced  Class,  Two  Evenings  each  Weel. 

Individual  instruction  in  the  laying  out  of  mechanical  motions  ;  the  theory  and  practice  in  drawing  the  gear-tooth  ; 
epicycloidal  and  involute  forms  as  applied  to  the  spur  and  bevel  gears;  practice  in  tracing  and  instruction  in  blue  printing; 
examples  in  machine  design  ;  the  making  of  practical  working  drawings  from  models  and  figured  sketches  of  architectural 
and  machine  details. 

The  classes  are  free  to  all  persons  over  14  years  of  age  and  residents  of  Springfield.  Non-residents  are  charged  $10 
for  the  term.  The  classes  continue  for  twenty-one  weeks,  closing  on  the  evening  of  Thanksgiving  Day,  and  for  the  usual 
vacation  of  the  holiday  season.  School-hours  are  from  7-15  to  915  o'clock.  All  members  are  required  to  be  regular  in 
attendance,  to  complete  all  drawings  and  hand  them  to  the  instructor,  who  retains  them  until  the  close  of  the  term. 
Certificates  of  work  accomplished  are  given  at  the  close  of  the  term. 

CLASSES  IN  MACHINE-SHOP  PRACTICE  AND  TOOL-MAKING. 

The  object  of  these  classes  is  to  offer  to  properly-qualified  young  men  an  opportunity  to  obtain  training  in  machine- 
shop  practice  and  tool-making.  The  course  of  instruction  is  so  planned  as  to  give  a  working  knowledge  of  the  various 
machines,  measuring  instruments,  and  methods  used  by  skilled  workmen. 

The  equipment  of  the  machine  shop  embraces  the  following  machines :— 15  engine  lathes  ;  16  speed  lathes  ;  1  Brown 
and  Sharpe  universal  milling  machine,  complete  with  all  attachments  ;  1  Van  Norman  milling  machine  ;  2  Norton  universal 
grinding-machines;  1  Slate  sensitive  drill;  1  Prentice  upright  drill;  2  ahapers  ;  1  Powell  planer ;  1  water  tool-grinder  ; 
1  twist  drill-grinder ;  large  assortment  of  tools  for  special  work. 


286 

A  modern  gas-hardening  furnace  has  been  recently  added  to  the  equipment.  General  instruction  in  hardening  will 
be  given  to  all  members  of  the  class,  and  special  instruction  to  those  desiring  it. 

The  course  requires  some  previous  knowledge  of  machine  work  and  mechanical  drawing.  Applicants  are  therefore 
required  to  furnish  satisfactory  evidence  of  ability  to  undeilake  the  worlc  laid  out  for  these  classes.  Each  member  of  the 
class  requires  for  his  work  the  following  tools  : — 

1  6"  scale.  1  3"  inside  spring  calipers. 

1  3"  outside  spring  calipers.  1  3"  dividers. 

1  centre  or  thread-tool  gauge. 

It  will  be  insisted  upon  that  each  member  of  each  class  provide  himself  with  the  above-mentioned  tools,  and  it  is 
desirable  that  he  should  have  his  own  micrometer  and  a  3"  square. 

The  Course  of  iNSTRtronoN. 
Beginners'  C'/a«-'i — Tujo  Ei-eninr/s  each  Weclc. 
There  are  three  classes— the  beginners'  class,  the  intermediate  class,  and  the  class  in  advanced  tool-making. 
The  members  of  the  beginners'  class  arc  given  thorough  instruction  in  the  use  ut  machine  and  hand-tools.    The  course 
embraces  the  following  exercises  : — 

1.  Filing. 

2.  Hand-turning  on  speed-lathe. 

3.  Special  exercises  in  turning  (straight  and  taper)  and  boring  on  speed-lathe. 

4.  Exercises  in  fastening  work  to  face-plate  of  latlie,  and  locating  working  points  by  means  of  the  lathe  indicator. 

5.  Elementary  exercises  in  lathe,  planer,  and  shaper  work. 

The  Intermediate  Claais — Two  Eixniiigs  each  Week. 
The  intermediate  class  is  composed  of  men  who  have  received  the  instruction  mentioned  in   the  Beginnets'  Course. 
The  exercises  given  are  of  a  more  advanced  nature,  and  bring  into  use  the  machines  mentioned  : — 

1.  Straight  and  Spiral  Jlilling  Cutters —  4.   Nut  Arbours — 

Lathe  (chucking  and  turning),  milling  m.achine  Lathe, 

and  grinder,  and  instruction  in  hardening  5.  V  Blocks — 
and  tempering.  Planer  or  shaper. 

2.  Shank  Mills —  G.  Special  forms  of  Milling  Machine  Cutters — 

Lathe,  milling  machine,  and  grinder.  Lathe,  milling  machine,  and  grinder. 

3.  Counterbores—  7.   Special  exercise  in  Filing. 

Lathe,  milling  machine,  and  grinder. 

The  Advanced  Chss — ?'»'o  Eeeninijs  each  Week. 

The  course  for  the  ilass  in  advanced  tool-making  is  so  arranged  as  to  give  very  thorough  instruction  in  laying  out 
work  and  working  to  acouiate  measurements.     The  exercises  are  of  a  character  indicated  by  the  following  : — 

1.  Internal  Cylindrical  Gauges. 

2.  External  Cylindrical  Gauges. 

3.  Taps  and  Dies. 

4.  Punches  and  Dies. 

5.  Drill  Jigs. 

6.  Instruction  in  special  milling-machine  cutter  work,  and  other  work  involving  exercises  of  special  value. 

Special  instruction  is  given  in  the  various  processes  used  in  hardening  and  tempering  steel.  Practical  talks  on 
modern  machine-shop  methods  are  given  occasionally  by  men  of  experience  who  are  authorities  on  such  subjects. 

The  classes  meet  two  evenings  each  week  for  twenty-one  weeks,  closing  on  the  evening  of  Thanksgiving  Day,  and 
for  the  usual  vacation  of  the  holiday  season.  School-hours  are  from  715  to  10  15.  All  members  are  required  to  be  regular 
in  attendance.     Persons  wishing  to  joiu  the  classes  must  ^'ive  satisfactory  references  as  to  character  and  ability. 

Tuition  is  free  to  all  residents  of  SpringHeld.  Non-residonts  will  bo  charged  a  fee  of  .'?1500  per  term  for  instruction. 
A  fee  of  $500  for  incidentds  is  charged  all  members  of  these  classes,  whether  resident  or  non-resident. 

A  certificate  of  work  accomplished  is  given  each  member  of  the  class  at  the  close  of  the  term. 

CLASSES  IN  PLUMBING. 

The  Couese  op  Isstructiox. 

Water  Supply. 

Beginners'  Class— Theoretical  Instruction. 

1.  Alloys  and  metals.     Solder  and  its  manipulation. 

2.  Hydraulic  rams— hoM-  to  set  and  operate.     Charts. 

3.  Pumps — how  to  install  and  repair.     Charts. 

4.  Water.     Service  pipes,  friction,  etc. 

5.  Water  supply.     Air  locks  ;  water  hammer,  cause  and  remedy, 
fi.   Water  regulators.     Practical  gauge  tests.     Chart. 

7.  \\'ater-meters— how  to  read.     Samples.     Chart. 

8.  Filters.     Samples. 

9.  Boilers.     Circulation  of  water  ;  faulty  and  correct  method.     Charts. 
10.  ianks  ;  faucets  ;  ball-cocks  ;  valves,  safety  and  vacuum.     Charts. 

Beginners'  Class— Practical  Instruction. 
Methods  of  joining  metals.     Tools  ;  names  and  use.  Wiped  joints-branch,  underhand,  upright,  side. 

Prepanng  pipe  ends.     .Straightening  pipe.  „  branch   3-way,  4-way^   ^     ' 

^^^'7^nlW^         ""^^    ^"^°"-     ^''''"™^'''°'^*''*-  "  '•        faucets  and  stop-cocks. 

Cup   ofnt^fo'^-ercast  joints.  s:ttL"l.~r' '^";™1%         >,  ..     t 

Wi^pid  joints-round,\ipright,  and  underhand.  T^f^Z^lri:::::^!.^^:^^'''''''  ^"'^  '^"^- 

Drainage  Work. 

,     „     .  „     ^.,  ^.       Advanced  Class— Theoretical  Instruction. 

1.  Hygiene.     Ventilation. 

3    Subsoifdrdir^r'     Cesspools-construction  and  location.     Sewer,  drain,  and  soil  pipo. 
.:!.  ftiubsoilcliain.ige.     Cellar  drainers.     Demonstration 

4.  H,-H,s,.  drainage.     Ventilation.     Plenum  and  vacuum.     Fresh  air  inlets      Frozen  vent-nines 

Foul-drain  air— where  it  shoidd  be  discharged  ^^ 

5.  Tne  syphun,  and  its  action  in  house  plumbing 

6.  Traps.     Grease  pattern.     Where  to  vent  a  pipe 

7.  Trap  tests.     Various  patterns  demonstrated 

8    Fixtures      Baths   sinks,  urinals,  lavatories,  laundry  tubs 
9.    Water-closets.     Care  of  plumbing  fixtures. 
10.  Summary.     Arrangement  of  plumbing  fixtures. 

Advanced 
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Advanced  Class— Practical  Instruction. 
Making  joints  on  waste  and  drainage  work.  Making  bends,  offsets,  sand  and  spring. 

li  in.  i  branch,  Y  branch.  „        soil-pipe  joints,  upright  and  underhand 

i  ^"-  MiTule,  4  m.  ferrule.  Setting  up  soil-pipe  for  various  systems  of  venting. 

..  ,,        flanges,  side  and  upright.  „  plumbing  fixtures. 

»  ,,        electric  conduit. 

Bach  member  of  the  class  must  fttrnish  necessary  tools  and  material  used  in  practice  work.     List  of  tools  needed  :- 

Grease-box.  Plumber's  hammer.  Caulking  tools— 3. 

i;?,    ^'  Screw-driver.  Compass  saw. 

z}}^-.        ,    ,  Swivel  copper.  Tap  borer. 

Wiping  cloths- 3.  Compasses— 6  in.  Bending  pin. 

Solder-pot— 5  in.  Cold  chisel-  6  in.  Rule— 2  foot. 

lurn-pm.  Rasp.  Shave-hook. 

Certificates  of  proficiency  are  awarded  to  those  who  complete  the  full  course  satisfactorily. 
«onnA.   ^^'u"i^   ^^^^*°''^^''^'*°*'^'^^  the  city,  but  a  fee  of  f.'i'UO  is  charged  for  incidentals.     Non-residents  are  charged 
5f^0-U0  tor  the  term  of  twenty-one  weeks.     This  includes  the  fee  of  $5  00  for  incidentals. 

CLASSES  IN  \YOOD-TURNING  AND  PATTERN-MAKING. 
Practical  instruction  is  given  in  wood-turning  and  machine  pattern-making. 

The  work  consists  in  the  making  and  finishing  of  solid  and  built-up  patterns  for  general  machine  p.arts,  such  as 
bushings,  journal  boxes,  pillow  blocks,  hangers,  pulleys,  brackets,  gears,  valves,  cylinders,  etc.,  and  the  necessary  core- 

D0X3S( 

The  equipment  of  the  wood-working  shop  consists  of  the  following  :  One  Colburn  universal  saw -bench,  with  two 
adjustable  saws  and  tilting-table  ;  one  S.  A.  Wood's  band  saw  (36  in.) ;  one  24  pattern-makers'  lathe ;  one  universal  wood- 
tnmmer  ;  twenty  10  in.  wood-turning  lathes  ;  and  a  full  complement  of  hand  tools. 

The  course  of  instruction  is  arranged  to  meet  the  requirementej  both  of  the  beginner  and  of  the  experienced  workman, 
the  character  of  the  work  depending  upon  the  previous  training. 

The  classes  meet  three  evenings  each  week  for  tvventj'-one  weeks,  closing  on  the  evening  Of  Thanksgiving  Day  and 
for  the  usual  vacation  of  thelioliday  season.  .School-hours  are  from  7 '15  to  O'lfi.  All  members  are  required  to  be  regular 
in  attendance.  Persons  wishing  to  join  the  classes  must  give  satisfactory  references  as  to  character  and  ability.  The  total 
membership  for  these  classes  is  limited  to  twenty. 

Tuition  is  free  to  all  residents  of  Springfield.  Non-residents  are  charged  a  fee  of  JIS'OO  per  year  for  instruction.  A 
fee  of  |5'00  for  incidentals  is  charged  all  members  of  this  class,  whether  resident  or  non-resident. 

A  certificate  of  work  accomplished  is  given  each  member  of  the  class  at  the  close  of  the  term. 

CLASSES  IN  MATHEMATICS. 

The  courses  of  instruction  in  Mathematics  are  arranged  Avith  special  regard  to  the  needs  of  mechanics,  and  include 
such  topics  of  Arithmetic,  Algebra,  Geometry,  and  Trigonometry  a.s  find  direct  application  in  the  mechanical  trades. 
Mathematical  text-books  are  used  to  some  extent,  but  thej'  are  not  followed  closely.  The  conataut  aim  is  to  make  the 
instruction  distinctly  practical.  The  work  is  closely  correlated  with  the  shop  practice  and  drawing,  and  all  members  of  the 
classes  are  encouraged  to  bring  in  problems  suggested  by  their  own  experience.  While  the  method  of  construction  is 
designed  to  secure  the  benefits  of  class-work,  much  individual  help  is  given. 

Tuition  and  text-books  are  free  to  residents  of  Springfield  Non-residents  are  charged  a  fee  of  .^lO'OO  for  the  course. 
Certificates  of  proficiency  are  awarded  in  each  course  to  those  who  complete  it  satisfactorily. 

CLASSES  IN  ELECTRICITY. 

The  courses  in  Electricity  are  under  the  immediate  direction  of  the  Principal  of  the  school,  and  are  thoroughly 
practical.  They  are  designed  for  a  twofold  purpose:  first,  to  meet  the  needs  of  those  whose  occupations  require  a  practical 
knowledge  of  electrical  principles  and  their  application,  but  do  not  intend  to  make  a  business  of  electrical  work  ;  second,  to 
offer  practical  instruction  in  electrical  measurements  and  electrical  construction  to  properly -qualified  persons  who  are 
employed  wholly  or  in  part  in  this  work,  or  who  desire  to  tit  themselves  for  it.  It  is  the  aim  of  the  lecture  course  to  meet 
the  first  purpose,  and  the  laboratory  course  is  designed  for  the  second. 

The  ConESE  of  Lectures. 

1.  Fundamental  facts  and  principles  of  magnetism. 

2.  Fundamental  facts  and  principles  of  electricity. 

3.  Voltaic  electricity  and  primary  batteries.' 

4.  Effects  of  the  electric  current  upon  conductors. 

5.  Measurement  of  current  strength. 

6.  Resistance  of  electrical  conductors,  the  laws  of  electrical  resistance,  and  methods  of  measurement. 

7.  Electromotive  force  and  Ohm's  law. 

8.  Electromagnetic  induction  and  its  applications. 

9.  Fundamental  principles  of  the  dynamo  and  motor. 

10.  The  telephone. 

11.  Some  details  of  construction  of  dynamo  electric  machines  and  motors. 

12.  Suggestions  upon  the  management  of  dynamo  electric  machines  and  motors. 

Besides  the  more  practical  lectures,  a  number  of  popular  lectures  are  given  on  such  subjects  as  High  Potential 
Discharges  in  Vaocuum  Tubes,  the  Roentgen  or  X  Rays,  and  Wireless  Telegraphy. 

The  Laboratory  Course. 

1.  Setting  up  and  connecting  primary  batteries. 

2.  Connecting  electrical  bell  circuits. 

3.  Wiring  for  electric  gas  lighting. 

4.  Wiring  for  incandescent  lighting,  including  both  the  two-wire  and  three-wire  systems. 

5.  Measurement  of  electrical  resistance  by  substitution  and  by  direct  reading  instruments. 

6.  Winding  of  dynamo  and  motor  armatures  and  fields. 

7.  Electric  station  and  switch-board  practice. 

Tuition  is  free  to  residents  of  Springfield,  but  in  the  laboratory  course  a  charge  of  |5-00  is  made  to  cover  the  cost  of 
materials  and  breakage.     Tuition  for  non-residents  is  $1000. 
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CHAPTER  XXVIII. 

Technical  Education  for  Girls— Domestic  Science, 

New  South  Wales. 

[J.  W.  TURNEE.] 

Introduction.-A\^hor^^\l  the  older  countries  have   long  since  recognised  the  jal^e  of  technical 
education  for  girls,  we  in  New   South  Wales  seen,  only  to  be  awakening  to  the  fact  that  there  is  any 

necessity  f^rtWm.^  the  woman's  sphere,  and  the  more  intelligent  woman  is,  the  better  for  the  nation 
at  large.  We  should  teach  our  girls  domestic  science,  impress  them  with  the  dignity  of  housework  in  all 
"ts  b  fnches,  and  inculcate  the  clesire  to  become  intelligent  and  useful  home  women.  Comparatively  few 
lirlsof  the  middle  class  leave  school  now  to  enter  a  home-factories  and  shops  claim  most-and  neither 
place  is  conducive  to  their  well-being.  This  state  of  affairs  should  not  be  encouraged  ;  and  if  every  girl  in 
our  public  schools  were  required  to  go  through  a  complete  course  of  domestic  science  the  percentage  of  girls 
who  dislike  housework  would  be  materially  decreased. 


What  Domestic  Science  Includes. 
Under  the  heading  of  Domestic  Science  come  : — 


Management  of  domestic  income,  teaching  the  value  of  money,  and  how  best  to  spend  it. 

Chemistry  of  food. 

Art  of  cookery. 

Practical  housework. 

Laundry  work. 

Needlework. 

Hygiene. 

Home  nursing. 

We,  in  this  State,  have  only  touched  the  fringe  of  this  great  question,  needlework  and  cookery  bning 
the  only  two  subjects  that  have  been  given  a  place  in  the  school  curriculum  under  the  heading  of  domestic 
economy. 

I.  Needlewokk  in  New  South  Wales  Schools. 

Needlework  is  taught  in  almost  all  schools  under  the  Department  of  Public  Instruction  with  most 
satisfactory  results  as  far  as  neatness  and  accuracy  go.  Much  of  the  work  is  beautifully  done,  but  there  is 
a  tendency  to  reduce  it  to  a  merely  mechanical  task.  It  is  much  easier  for  a  workmistress  to  set  a  seam 
than  require  a  pupil  to  do  the  same  for  herself,  but  time  could  be  saved,  and  more  beneficial  results  obtained, 
if  each  sewincr  lesson  began  with  a  short  theory  exercise,  aided  by  blackboard  illustrations,  and  by 
demonstration.  Pupils  should  be  required  to  note  methods  adopted  for  making  button-holes,  sewing  on 
tapes  settinc  seams  in  different  garments,  noting  relative  widths  of  hems,  &c.,  and  they  should  then  be 
expected,  as  far  as  possible,  to  make  necessary  measurements,  and  arrange  seams  for  themselves.  After 
once  learning  the  stitches  required  for  darning,  and  methods  for  patching  in  small  samplers,  it  would  be 
advisable  for  pupils  to  bring  from  home  garments  that  really  required  mending.  Such  practical  work  would 
give  variety  and  room  for  thought,  because  very  rarely  do  we  find  in  any  one  garment  two  rents  that 
require  exactly  the  same  treatment.  The  introduction  of  sewing  machines  into  our  schools  for  the  exclusive 
use  of  elder  pupils  who  have  satisfactorily  passed  the  standard  of  proficiency  in  plain  sewing,  would  mean 
an  additional  saving  of  time,  and  ensure  thoroughly  practical  instruction.  A  long  seam,  representing  two 
or  three  hours'  work,  if  done  by  the  hand,  could  be  machined  in  ten  or  fifteen  minutes,  with  an  equally  good 
result,  and  the  girl  who  can  sew  neatly,  might,  with  advantage,  be  taught  to  manage  a  machine. 

In  addition  to  sewing,  girls  are  taught  to  cut  out  paper  patterns  of  various  garments,  but  it  would  be 
advisable,  as  soon  as  they  grasp  the  idea  of  cutting  and  fitting,  to  allow  them  to  use  material,  and  cut  out 
and  make  garments  for  themselves,  thus  encouraging  them  to  put  to  practical  use  all  information  gleaned 
in  school. 

In  this  connection  it  is  suggested  (1)  that  theory  lessons  be  given  to  the  class  before  beginning 
sewing ;  (2)  that  pupils  be  encouraged  to  set  their  own  work  ;  (3)  that  a  sewing  machine  be  provided 
for  the  exclusive  use  of  elder  girls,  who  should  be  required  to  cut  out  and  make  their  own  garments. 

"  Household  Sewing,  with  Home  Dressmaking,"  by  Bertha  Banner,  School  of  Domestic  Science, 
Liverpool,  will  be  found  a  valuable  text-book, 

II. 
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II.  Cookery  in  New  South  Wales  ScHoot.s. 
School  YnTJ^'  of  fifteen  years  ago  our  first  staff  of   toaohera  of   cookery  was  trainM  at  the  Fortstrret 
exoeederl  ntr^r.'^  '*°?''  r''  ^^tablisheel     The   nun.ber  of    schools  has   vari-.l    since  but   n.-.r 
centres ItrnnrtnS  '"^Pr^""*^  .*^«  P^^^"'^,  ^"™h«'--     These  classes  have  been  conducted  in  thirty  diff.r,  nt 
«t  pJch  ll/l  i     '^'    r  ^T^  ^^,°P*"^  '"  '"""^  instances),  and  on  an  average  the  cliildren  attending 

at  each  have  been  drawn  from  fave  schools.  It  may  thus  he  ckimed  that  one  hundred  and  fifty  different 
schools  have  had  the  advantage  of  a  cookery  class,  but  when  we  remember  that  there  are  over  nineteen 
hundred  public  schools  in  our  State,  we  see  how  great  the  need  is  for  extending  this  useful  branch  of 
education.  Ihe  appointments  of  cookery  schools  as  at  present  furnished,  permit  of  twelve  pupils  bein- 
daily  instructed  in  the  art  of  practical  cookery  by  each  teacher.  The  course  of  instruction  extends  ove? 
twenty-one  weeks  per  half  year;  thus  at  each  school  one  hundred  and  twenty  pupils  are  trained  each  year. 
In  addition  to  this  a  weekly  demonstration  in  domestic  economy  has  been  arranged,  which  is  attended  by 
sixty  children  at  six  centres,  thus  enabling  seven  hundred  and  twenty  children  yearly,  in  addition  to  those 
attending  practical  cookery  classes,  to  get  the  benefit  of  instruction  in  the  art  of  housekeeping.  Even  with 
these  additional  classes  the  percentage  of  our  public  school  girls,  who  are  thus  benefited,  is  far  too  small. 

FoRTiiER  Domestic  TEAcnixo  Necessary  in  our  Schools. 
_       This  much  the  State  has  accomplished,  but  the  management  of  domestic  income,  chemistry  of  food, 
choice  and  storage  of  food,  arrangement  of  menu,  how  to  set  a  table,  and  wait  nn  same,  should  be 'taught  in 
connection  with  the  art  of  cookery. 

Then  come  :— Theory  of  household  management  and  practical  housework,  wliich  eml;ody  mf  tiiodical 
arrangement  of  work,  hints  on  furnishing,  economy  of  labour  and  time,  house  sanitation,  drainage, 
ventilation,  cleaning  different  rooms,  walls,  floors,  &c.  Laundry  work  should  be  taught  in  connection  with 
the  choice  and  care  of  clothing,  and  dealt  with  on  a  scientific  basis.  Since  good  materials  may  be  bought, 
but  ruined  in  the  wash,  it  is  most  important  to  impress  the  value  of  strict  adherence  to  correct  methods 
and  of  honest  work  in  this  department.  A  few  of  these  subjects  are  touched  on  in  the  course  of  lessons  in 
domestic  economy  before  mentioned,  but  it  is  necessary  that  they  should  all  be  thoroughly  taught.  There  is 
urgent  need  for  extending  this  branch  of  technical  education,  but  provision  must  first  be  made  to  ensure  a 
large  and  competent  staff  of  teachers. 

Domestic  science  embraces  so  many  subjects,  that  it  can  only  be  satisfactorily  taught  by  those  who 
have  made  it  a  special  study. 

Present  Traixing  op  Cookery  Teachers,  New  South  Wales. 
According  to  the  present  system,  pLi|)iIs  drawn  from  cookery  schools  arc  trained  as  teachers  of 
cookery  at  Fort-street  Model  School.  A  yearly  competitive  examination  is  held,  and  scholarships  are 
granted  to  the  four  most  successful  students.  The  term  of  training  is  four  yoar.s,  and  embraces  the 
subjects  included  under  the  heading  of  Domestic  Science.  There  are  now  thirteen  students  in  training, 
five  in  third  year,  four  in  second  year,  and  four  in  first  year.  This  number  would  warrant  a  permanent 
supply  of  teachers  for  about  twelve  cookery  centres,  but  that  is  not  sufficient  for  the  need  of  the  State. 

System  op  Training  in  School  op  Cookery,  Buckingham  Palace  Road. 

The  training  system   in  vogue  at  the   National  Training   School  of  Cookery  in  Buckingham  Palace 
Road,  Westminster,  is  one  that  might  well  be  introduced  here.     Applicants  for  the  position  of  teachers  of 
domestic  science  must  be  at  least  eighteen  years  of  age  before  they  are  admitted  to   the  training  school,  and 
must  pass  an  entrance  examination  to  show  that  they  are  sufficiently  educated  to  act  as  instructresses  after 
they  have  trained  in  whatever  subject  they  wish   to  teach.     No  diploma  is   awarded   unless   students  pass 
theoretical  and  practical  tests,  in  class  teaching,  art  of  demonstrating  to   both  school  children  and  adults, 
and  in  general  school   management.     Students  must  train  for  not   less  than  forty  weeks  to  qualify  for  a 
Cookery  Teacher's  Diploma — Fee  £35  ;  for  Housewifery,  thirteen  weeks'  training  (320  hours), — Fee,  £8  8s.  ; 
dressmaking,  needlework,  and  millinery  courses  for  teacher's  diploma,  minimum  time  of  training,  eighteen 
weeks  for  each  subject.     For  the  average   student  that  length   of  time   is   sufficient,  but  for  slow-workers 
longer  time  is  necessary  and  training  is  continued  at  10s.  6d.  per  week. 
Fees  are — 

Dressmaking  and  needlework,  100  lessons  of  4  hours      ...  ...  ...         12  guineas. 

Plain  dressmaking,  100       ,,  ,,  ..  ...  ...  7       ,, 

Plain  needlework,  100      „  „  ...  ...  ...  7       ,, 

Advanced  dressmaking,  110       „  ,,  ...  ...  ...  7       ,, 

Advanced  needlework,  100       ,,  ,,  ...  ...  ...  7       ,, 

Eight  weeks  course  of  millinery,  40      ,,  ,,  ...  ...  ...  7       ,, 

Laundry  teachers'  diploma  requires  students  to  have  trained  twenty-six  weeks — Fee  10  guineas. 

In  connection  with  this  training  school  the  Committee  do  not  guarantee  to  find  any  appointments  for 
students  when  trained. 

The  Primus  Stove. 

In  New  Zealand,  cookery  is  taught  at  a  nominal  cost  in  many  country  schools  by  means  of  Primus 
stoves.  The  Primus  stove  is  well  known  and  largely  used  throughout  this  State  so  that  this  system  could 
be  introduced  with  advantage  into  our  schools. 

Students  in  training  at  Hurlstone  College  are  required  to  take  a  course  of  Domestic  Economy  lessons, 
and  attend  both  demonstration  and  practical  cookery  classes. 

These  students  are  sent  as  assissants  to  schools  all  over  the  State,  and,  if  they  were  armed  with  a 
knowledge  of  the  main  principles  of  cookery  they  could,  with  t).p  air' of  n  Pri  ti'  stn-^  r.,c;'l.t''  ■■'•'■p 
instructions  to  the  elder  girls,  and   by  that  means  cookery  ooulii    bi      auyli:    in  i    '  ,  _^,       ,.,<,!      ,  .       ■_, 

assistant  is  employed.     Of  course,  such  instruction  would  be  of  the  very  simplest,  but  as  the  subjoined 
syllabus  shows  it  would  also  be  most  practical. 
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The  time  spent  in  the  study  of  Domestic  Economy  by  students  in  training  would  not  need  to  be 
extended,  since  all  required  to  be  taught  by  them  could  be  learned  in  the  same  time  as  they  now  spend  in 
the  cookery-room.  The  adoption  of  this  suggestion  is  strongly  recommended  as  it  means  a  wholesale 
extension  of  instruction  in  Domestic  Economy  at  a  minimum  cost  in  a  practical  way.  In  New  Zealand  the 
visiting  teachers  of  cookery  are  provided  at  each  cookery  centre  with  three  Primus  lamps,  one  stand,  one 
oven  and  utensils  for  boiling,  steaming,  etc.,  the  initial  cost  of  the  same  being  not  more  than  £10,  and  the 
working  expenses  very  small  indeed. 

Need  for  a  Technical  High  School  for  Girls  in  Sydney. 

A  want  much  felt  by  us  in  the  lack  of  training  ground  for  girls  between  the  ages  of  13  or  14  when 
they  leave  the  primary  schools,  and  16  and  18  when  they  are  old  enough  to  enter  college  or  the  higher 
technical  institutions.  This  need  has  been  promptly  met  in  many  countries  by  the  establishment  of 
technical  high  schools  for  girls  which  provide  for  a  two  or  four  years'  course  of  training,  and  from  which 
girls  enter  high  schools  or  colleges  and  qualify  for  whatever  position  they  desire  to  fill. 

Examples  op  Girls'  High  Schools  in  the  Technical  Side. 

In  the  chapter  on  the  Technical  High  School  for  Girls,  New  York,  the  course  of  instruction  at  such 
a  high  school  is  given  in  full.  In  such  schools  as  the  Shropshire  Technical  School  for  Girls,  and  the 
Residental  School  for  Household  and  Domestic  training  recognised  by  the  Education  Department  in 
Sussex,  girls  are  taught  the  dignity  of  all  household  tasks,  and  according  to  circumstances  are  trained  to 
take  their  place  as  helps  in  the  home  or  to  earn  their  own  living,  in  which  case  they  carry  certificates  from 
these  institutions  as  credentials.  The  Hague  Industrial  School  for  Girls,  established  twenty-six  years  ago, 
with  a  view  to  the  promotion  of  education  of  girls,  provides  for  a  course  of  five  years'  instruction  to  girls 
over  13  years  of  age.  The  syllabus  which  aims  at  turning  out  practical  women  is  a  very  comprehensive 
one.  It  includes  millinery,  dressmaking,  knitting,  darning,  embroidery,  arithmetic,  book-keeping,  drawing, 
and  all  ordinary  subjects.     {Vide  Chapter — Industrial  Training  in  Europe.) 

In  practical  housework,  as  taught  here,  a  very  special  feature  is  the  woik  done  among  carpets. 
Unsightly  pieces  of  old,  but  once  valuable,  carpets  are  mended  and  cleaned,  and  made  to  look  almost  equal 
to  new.  In  all  these  schools  evening  classes  are  held,  which  specially  benefit  those  of  the  working-class 
whose  technical  education  had  been  neglected  in  earlier  j'ears.  In  the  English  schools  mistresses  willingly 
pay  the  required  fee  for  courses  of  practical  instruction  to  maids  in  cookery,  housewifery,  or  laundry  work. 

Distributing  Kitchens. 

In  many  cases  "  distributing  kitchens "  are  attached  to  colleges  of  cookery  ;  and,  by  giving 
twenty-four  hours'  notice,  a  family,  or  families,  may  be  served  in  their  homes  with  a  full-course  meal  at 
stated  cost.  People  who  have  travelled  much  invariably  remark  upon  the  want  of  such  an  institutiou  in 
our  States,  and  it  is  certain  that  such  would  be  a  valuable  adjunct  to  a  girls'  technical  school,  as  it  would 
be  a  means  of  sure  return  for  money  spent  in  provision  for  cookery  practice. 

Need  op  a  Training-school  in  Sydney  for  Teachers  of  Domestic  Science. 

The  Commissioner  would  strongly  recommend  the  establishment  of  a  technical  school  for  girls, 
combined  with  a  training  school  for  traohers  of  domestic  science.  In  order  to  give  full  scope  for  such 
training,  and  to  ensure  a  speedy  return  for  extensive  outlay,  he  woidd  further  suggest  that  the  site  chosen 
be  in  Sydney ,_  and  that  "  residential  chambers  "  and  "  distributing  kitchen  "  be  connected  with  same.  This 
scheme  of  uniting  a  training-school  with  the  reception  of  lady  boarders  and  lodgers  lias  been  tried  with 
success  both  in  Hanover  and  in  the  Isle  of  Wight.  The  ground  floor  of  the  building  must  contain  kitchen, 
laundry,  demonstrating  theatre,  and  lecture-room,  chemical  laboratory,  and  public  dining  hall.  The  upper 
stories  could  be  let  in  flats  or  single  apartments  ;  and  if  people  of  means  could  be  induced  to  occupy  same, 
and  furnish  for  themselves,  the  care  of  their  valuable  furniture  and  ornaments  would  constitute  admirable 
training  in  housework.  Most  training-schools  fail  because  they  have  nothing  but  bare  rooms  in  which  to 
teach  the  niceties  of  housework,  so  that  girls  have  no  practice  in  keeping  in  order  a  well-appointed  house. 
In  order  to  permit  of  meals  being  served  in  boarders'  own  rooms,  a  lift  would  be  necessary. 

Although  the  initial  expense  in  establishing  such  a  school  would  necessarily  be  great,  worked  on 
plans  suggested  it  could  be  made  almoHt,  if  not  wholly,  self-supporting.  As  is  the  case  of  colleges  of  this 
kind  in  other  countries,  fees  in  accordance  with  instruction  given  would  be  charged.  Accommodation  for 
house  staff  and  students  would  be  provided,  fees  charged,  including  board  (when  necessary),  lodging,  or 
instruction.  In  Southdown  House,  Sussex,  25s.  per  week  is  charged,  the  same  fee  at  Buckingham  Palace 
Road,  and  £13  6s.  8d.  per  quarter  at  Shropshire  Technical  Scdiool.  Public  school  classes  are  exempt  from 
fees.  Scholarships  can  be  obtained  from  the  school,  and  holders  of  the  same  are  enabled  to  get  advanced 
instruction  at  reduced  fees. 

Our  own  System  Practical,  Economical,  but  not  Far-reaching. 
The  combined  course  of  twenty-one  practical  lessons  in  primary  and  plain  cookery  now  in  use  in  our 
schools  could  not  well  be  improved  on,  since  dishes  chosen  embrace  examples  of  all  different  methods  of 
cooking,  with  most  economical  and  satisfactory  results.  The  domestic  economy  course  of  twenty  lessons 
taught  at  the  same  time  is  also  a  comprehensive  and  practical  one  ;  but  comparing  this  branch  of  instructioa 
as  taught  in  our  schools  with  the  system  in  other  countries,  it  is  found  that  more  is  tauaht  in  a  shorter 
time,  that  IS,  a  course  that  we  teach  m  six  months  is  spread  over  tw„  years  in  some  places.  ^School  children 
here  spend  one  whole  day  a  week  m  the  ookery  schools.  In  various  centres  of  America  we  find  two  or 
three  classes  a  day  receive  instruction  in  cookery,  in  which  case  the  pupils  cook  very  little  at  each  lesson, 
but  what  they  cook  they  are  allowed  to  claim.  In  our  State  the  cookery  schools  may  be  made  largely  self- 
supporting.  The  practical  cookery  is  done  in  the  morning,  and  the  results  supply  many  with  a  substantial 
midday  meal,  at  the  trifling  cost  of  6d   or  9d      Tim  <l;v.,,lvo„fo„„     c  ^f  •'     .    ,.•      j.     ,  ^,    ,  ^      . 

school  pupils  are  benefited  by  it.  <lIs.ld^antage  of  our  system  is  the  fact  that  too  few 

Suggestion 
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Suggestion  to  increase  Attendance  at  our  Cookery  Schools. 
taken  dYiw'^inTnTof  "'^  '''^°fu  f  f.  *'«^^^^'«^<^'  ^''^  Couunissioner  would  recommend  that  two  classes  be 
fn^tructSnM^P  3  K  °''V  ^^M  *'"  ^T^"''  "^  '^''''^^''''  ^''^'^"'^"^  ^°"1^1  ^e  double.  The  amount  of 
o  !  vf  hP  ITr  by  e/^«\woud  necessarily  be  loss  than  that  taught  now,  but  sufficient  could  be  taught 
L^ner  d^b!  nl  ^  '"'='f  Insight  into  methods  of  plain  cookery.  To  economise  iu  provision  material, 
d  nner  dishes  could  be  cooked  in  the  morning  class,  aud  te.v  aad  lunch  dishes  taught  in  afternoon 
class ,  and  to  give  all  pupils  an  equal  chanc>.  the  afternoon  class  of  one  week  would  be  the  mornin<^  class 
the  week  toJIowmg.  ° 

Existing  Cookery  Classes  for  Public  School  Pupils,  New  South  Wales. 

Now  taught,  twelve  pupils;  same  girls  one  day  each  week. 
Lesson  1.  Practical  cleaning. 

„       2.  Roasting  and  baking  meat,  Yorkshire  pudding,  clarified  fat  and  caramel. 

g  I  Grilling— Chop  snd  stake. 
"         ■  I  Boiling — Mutton,  cornbeff. 

»       4.   Vegetables — Potatoes,  cabbage,  peas,  beans,  cauliflower. 
„       5.   Stewing— Tripe  and  onions,  Irish  stew,  stewed  steak,  stewed  ox  tail. 
„       6.   Puddings— Urney  pudding,  currant,  rice,  boiled  fruit,  steak  and  kidney  pudding. 
„       7.   Pastry— Meat  pie.?,  fruit  pies,  turnovers,  jam  tirts,  Cornish  pasties. 
„       8.   Soups — Stock,  vegetable  sjup,  pe.i  soup,  oottMgo  broth. 

„       9.  Tea,  coffee,  porj-idgp,  toast,  eggs,  poaehod  eggs,  eggs  anil  bacon,  steak  and  onions. 

„  10.   Cdves — plain,  sponge,  currant  cakes  scones,  milk  loaves. 

„  11.  Fish— boiled,  baked,  fried,  and  stewed. 

„  12.   Mutton  broth,  beef-tea,  gruel,  arrowroot,  rice-water,  toast  and  water. 

„  lo.   Liver  and  bacon,  pancakes,  cutlets  (piijuante  .sauce),  fritteis. 

„  14.  Blanc-mange,  custard,  apple  dumplings,  ste>ved  fniit. 

,,  15.   Soups — tomato,  onion,  ox  tail. 

„  16.  Gingerbread,  seed  cake,  jam  roll,  buns,  Yorkshire  tea  cakes. 

„  17.   Boiled  fowl,  egg  sauce;  roast  fowl,  bread  or  celery  sauce  ;  grilled  chicken. 

„  LS.   Pudding — date,  lemon,  bread  and  butter,  plum. 

„  19.  Braised  steak,  lissoles,  brawn. 

„  20.   Salads — mixed,  potato,  tomato,  chicken,  fruit. 

„  21.  Bottled  fruit,  tomato  sauce,  pickles. 

Domestic  Economy  (New  South  Wales). 

Course  (>f  Taeiitij  Lessons. 

Now  taught ;  classes  of  sixty  pupils,  one  hour  per  week. 

1.  Cleaning. — Specially  noting  methods  for  cleaning  stoves  and  all  cookery  utensils,   scrubbing,  washing 

dishes,  care  of  tea-towels,  dishcloths,  and  sinks. 

2.  Lighting  Fires. — Management  of  gas  and  wood  and  coal  stoves.     Demonstrate.     Making  and  baking 

scones.     Teach  equivalents  of  weights  by  measuring  with  spoons,  cups,  itc. 

3.  Demonstrate  preparation  of  a  simple  dinner. — Grilled  chops,  boiled  potatoes,  rice  pudding.     Demonstrate 

the  effects  of  dry  and  moist  heat  on  meat,  and  teach  reasons  for  methods  adopted. 

4.  Soup-making. — Teach  principles,  and  demonstrate  the  making  of  stock. 

5.  Marketing. — Note  rules  to  guide  one  in  choice  of  \e_etaljles.     Teach  seasons  for  .same  ;  also  food-value. 

Demons' rate  how  to  prepare,  cook,  and  serve  any  one  green  vegetable  in  seaton. 
0.   Marketing  {continued). — Rules  to  guide   in   choice   of   meat,   tish,    milk,   groceries.     Teach,  by  use  of 
diagram,  the  different  cuts  of  meat,  and  their  comparative  prices  and  value. 

7.  Principles  of  Roasting  and  Baking. — Demonstrate  the  preparation  of  a  joint,  and  teach  how  to  make 

gravy  and  caramel. 

8.  Management  of  Domestic   Income,    Household   Stores,  and  Arrangement  of   Meal?,    with   a   view   to 

economy. 

9.  Principles  of  Boiling  and  Stewing.  —  Demonstrate  haricot  or  stewed  steak. 

10.  Preparation  of  simple  Breakfast. — Plate  of  poriidgi',  poached  egg,  cup  of  tea  or  ci  ffee.     Teach  work  of 

house  that  should  be  done  at  the  same  time. 

11.  Pastry-making. — Demonstrate  .short  crust  and  suet  crust.     Teach  food  value. 

12.  Simple  Dinner. — Liier  and  bacon,  mashed  potatoes,   bread  and   butter  pudding.     Teach  principles  of 

frying. 

13.  Arrangement   of  a  week's   Housework,    with   useful   information   as   to   the  necessity  of  regular  and 

methodical   cleaning.      ]f   ))0ssible,    demonstrate    bedniaking  ;    but,    if  not   able   to   demonstrate 
thoroughly,  teach  correct  nie'hod,  and  ask  giih  lo  try  same  at  home. 

14.  Invalid  Cookery  and  Plome  Nursing. — Gi\e  rules  for  invalid  co'jkei-y,  and  teach   necessity  for  extreme 

care  in  preparation  of  food.      Teach  how  to  make   and   serve   beef-tea,    bai  ley  water,   giuel,   toast- 
water,  and  arrowroot. 

15.  Home  Nursing  {contlnund). — Teach  simple  rules  for  care  of  invalid,   how   to  make   a  simple  poultice, 

apply  a  hot  fomentation,  and  how  to  (reat  a  burn  or  scald  ;  what  to  do  in  case  of  faiiitncss,  ike. 

16.  Pastry-making  :  Flaky. —  Demonstrate  steak-pie. 

17.  Simple  Dinner. — Cottage  broth,  Irish  stew,  green  vegetables. 

18.  Sanitary  Dress. — Simple  rules  to  guide  in  choice  of  material  and  style. 

19.  Dress  {continued). — Note  errors  to  be  avoided,  and  advise  as  to  health  considerations. 

20.  How  to  arrange  a  Menu. — Sel;  a  table,  and  wait  at  same. 

Training 
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Training  of  Students  of  Cookery. 

Syllabus  in  present  use  in  New  South  Wales. 

1st  Year.— Special  attention  to  plain  cookery.     Elements  of  physiology.     Sources  and  varieties  of  food. 

Art  of  demonstrating  and  management  of  class. 
2nd  Year.— Continuation  of  1st  year.     High-class  cookery.     Test  lessons. 
3rd  Year.— Domestic  economy,  home  nursing,  hygiene,  with  regular  charge  of  plain  cookery  practice  and 

demonstration  classes. 
4th  Year.— Continuation  of  3rd  year,  with  additional  responsibilities,  book-keeping,  housekeeping,  manage- 
ment of  official  returns,  and  giving  services  as  relieving  assistants  at  various  cookery  schools. 

Syllabus  of  Knowledge  which  should  be  eequibed  of  Students  trained  as  Teachers  of 
Domestic  Science  in  New  South  Wales. 
Practical  knowledge  of  scullery  work.     Practical  knowledge  of  the  principles  of  cookery— primary,  plain, 
and  high-class.     Theory  and  practice  of  education,  chemistry  of  food  and  cookery. 

(a)  Psychological  value  of  domestic  education.     How  best  to  train  the  senses,  memory,  will, 

judgment,  and  reasoning  powers  by  means  of  domestic  subjects. 
(6)  Drawing  up  notes  of  lesEons  for  pupils  of  various  ages.     How  to  use  illustrations  and 

blackboard, 
(c)  School  management,  including  keeping  registers,  &c. 
Id)  Chemistry  of  food  and  its  relation  to  cookery. 
Practical  housework  and  home  management.     Theory  of  household   management.     Sick  nursing.     Simple 
remedies,  &c.     How  to  render    "  first  aid  "  to  injured.     Elementary  laundry  work.     Theoretical 
and  practical.    Treating  of  materials  from  which  clothing  is  made.    Washing  fabrics,  and  methods 
of  treating  same.     Starching,  ironing,  &c. 
Text  Books  :  "Story's  Economic  Cookery  Book."     "Mary  Harrison's  Guide  to  Practical  Cookery.''     "The  New- 
Century  Cookery  Book."     By  H.  Senn.     "Paul's  Domestic  Economy."    "  Elementary  Laundry  Work."     F.  C.  Calder  and 
E.  Mann.     "  Manual  of  Housewifery."    Helena  Head. 

Course  of  Instruction  Possible  with  aid  of  Primus  Stove. 

Time,  one  hour  per  week — Demonstration  only — three  hours  per  week  if  girls  he  given  practice. 

I.   Boiling  and  Steaming.     Teach  principles.     Demonstrate  how  to  boil  and  serve  a  neck  of  mutton. 
II.   Baking  and  Roasting.     Teach  principles.     Demonstrate  how  to  bake  a  loin  of  mutton. 

III.  Stewing.     Teach  principles.     Demonstrate  haricot  and  Irish  stew. 

IV.  Soup-making.     Teach  principles.     Demonstrate  stock-making  and  broth. 
V.  Vegetables.     Demonstrate  cooking  and  serving  root  and  green  vegetables. 

VI.  Hints  on  Care  of  Sick,  how  to  prepare   and  serve  food  for  same.      Demonstrate  beef-tea,  gruel, 
arrowroot,  barley-water. 
VII.   Pudding-making.     Boiled  meat  pudding,  steamed  sweet  pudding,  baked  milk  pudding. 
VIII.  Cake-making.     Scones,  milk  rolls,  sponge,  gingerbread. 
IX.  Management  of  Breakfast.     Tea,  coffee,  toast,  porridge,  &c. 
X.   Principles  of  Frying.     Demonstrate  cutlets  and  fritters. 

XL  Poultry  or  Fish  (choice  to  be  made  according  to  supplies  obtainable  in  district).    Teach  how  to  truss 
and  bake  or  boil  a  fowl,  or  fillet  and  fry  fish,  bake  or  boil  fish. 
Where  demonstrations  only  are  given,  the  cost  of  material  would  be  little,  if  any,  since  most  parents 
would  gladly  supply  ingredients  and  make  use  of  dishes  when  cooked. 

Text  Book  :— "  Story's  Economic  Cookery  Book." 

A  Suggested  Course  of  Study  on  Domestic  Science  suitable  foe  Students  in  Technical 

High  School.      Two  Years. 
\st  Year. 
All  ordinary  subjects  to  be  studied  at  same  time. 

Three  hours  per  week,  i.e,  120  hours  yearly,  to  be  devoted  to  study  of  domestic  science. 
Sixty  hours  spent  in  kitchen  in  practical  cookery  and  practical  cleaning. 
Twenty  hours  in  Demonstrating-room. 
Twenty  hours  in  study  of  chemistry  of  food. 

Lessons  suggested  for  remaining  twenty  hours  : — 

[    1.  Personal  hygiene. 

I     2.  Home  nursing — management  of  sick  room. 

Home  Nursing    ...  \     3.  Simple  rules  to  be  observed  in  common  ailments. 

4.  First  aid  in  cases  of  accident  and  sudden  illness. 

5.  How  to  make  and  apply  poultices,  ice-bags,  and  fomentations. 

6.  Methods  of  housework — ordinary  day's  work. 

7.  How  to  sweep  and  dust  a  bedroom  and  make  a  bed. 

8.  Management  of  floor-coverings. 

9.  How  to  polish  furniture  and  remove  stains. 
Housewifery        .  .  ■'  ^^-  ^P'"'"g  cleaning  of  a  bedroom  and  sitting  room. 

■'■  '  11.  Expenditure  of  income. 

12.  Hints  on  buying  and  storing  foods. 

13.  Household  economies. 

14.  Arrangement  of  menus. 

15.  Method  of  setting  a  table  and  waiting  on  same. 

16.  Plain   sewing,    running,    stitching,    backstitching,    hemming— revision  of    these 
stitches,  teaching  proper  methods. 

17.  Darninfr. 


Sewinff 


18.  Patching. 


19.  Plain  knitting. 

20.  Cutting  out  undergarments. 
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2nd  Year, 

Continuation  of  1st  year,  devoting  less  time  to  housewifery  and  more  to  sewing. 

Sixty  hours.     Advanced  cookery,  icing,  preserving,  and  jatn-niaking  included. 

Twenty  hours.     Demonstrations,  including  a  course  of  cookery  specially  for  invalids. 

Twenty  hours.     Chemistry  of  food,  practical  experiments,  and  study  of  different  methods  of  preserving  foods. 


Hygiene 


Sewing 


I/iundry  .. 


For  remaining  twenty  hours  ; — • 

1.  Ventilation. 

2.  House  sanitation  (drainage). 

3.  Disposal  of  waste  matters  (sewage), 

4.  Conditions  of  germ  life. 

5.  Prevention  of  infectious  diseases. 

6.  Management  of  triangular  and  roller  bandages 

7.  Choice  of  dress  materials  (rules  to  guide). 

8.  Sanitary  dress. 

9.  Beverages. 

10.  Work  and  rest. 

11.  Ornamental  and  plain  stitches. 

1 2.  Cutting  out  and  making  simple  garments. 

13.  Methods  of  fitting  plain  bodice  and  sleeves. 
1  i.  Making  plain  blouse. 

15.  Correct  way  of  finishing  off  seams,  ifec,  in  dress. 

16.  Darning  and  refooting  stockings  and  socks; 

17.  Refooting  a  knitted  sock. 

18.  Marking  linen — fancy  stitches. 

19.  Simple  rules  to  guide  in  correct  methods  of  washing  materials 

20.  Sta,rching  ajud  ironing — hints  re  same. 


CHAPTER  XXIX. 
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CHAPTEE  XXIX. 

General  View  of  Higher  Technological  and    Professional 

Education. 

[G.  H.  KNIBBS.] 

1    Introduction.— The  great   development  of   technical  education,    characteristic   of  the  last  half 
century,  has  given  rise  to  questions  of  organisation,  such  as  have  brought  certain  issues  into  a  clearer  light, 


bere 
cu7itinuation 

of  thIformei^'itirrdrcrtTon"of"another'type.  '  Tlu-  differences  in  technical  rducation  are  analogous.  For 
the  artizan,  and  for  the  losver  branches  of  commercial  .service,  for  the  working  farmer,  etc,  the  normal 
preparation  is  to  be  had  in  the  elemjutary  scho  d.  Pnit,  as  soon  as  it  comei  to  a  question  of 
suporintendonce  of  industry,  and  still  more  when  the  wise  direction  "f  its  highest  planes  is  under 
consideration,  higher  demands  have  to  be  met  iti  regard  to  the  scheme  of  pi-ei.aratory  education  ;  and 
hence  some  acquaintance  wiih  secondary  education,  or  at  any  rate  with  higher  primary  education,  is 
essential.  For  the  highest  grades  of  technical  education  a  vcy  thorough  "secondary"  preparation  is 
demanded,  and  the  final  course  must  be  of  the  University  type. 

2.  Technical  and  Professional  Training.— Althniv:^h  technical  processes  are  essentially  practical, 
their  success  under  modern  conditions  depends  upon  liberal  knowledge,  particularly  upon  ability  to 
command  the  resources  which  modern  science  has  placed  at  the  disposal  of  Man.  In  reaUty  a  kind  of 
double  qualiiication  is  demanded.  The  technologist  must  necessarily  be  appreciative  in  regard  to  scientific 
research,  which  of  course  is  not  utilitiriau  in  its  aim.  Pure  science  doe^  not  yield  a  knowledge  of  Nature 
in  the  form  needed  in  technical  processes,  and  technical  experts  are  but  rarely  discoverers  of  scientific 
truths,  for  the  genius  of  discovery  and  that  of  application  m-e  .  hara-teristically  different.  Yet  the  master 
of  technical  processes  must  ha\-e  a  lively  sympathy  with  the  acliieveuionts  of  those  who  discover  the  secrets 
of  Nature,  and  he  must  po.ssess  in  addition  the  capacity  to  see  how  these  can  be  turned  to  account  from 
the  standpoint  of  utility.  Hence  the  proper  training  of  a  teclmologist  exercises  not  only  the  faculty  of 
acquiring  knowledge  already  discovered  but  al>o  the  faculty  of  turning  it  to  practical  account,  i.e.,  "apply- 
ing" it;  while  the  pure  scientist  must  acquire  the  facuhy  of  discovering  the  unknown.  In  both,  the 
power  of  initiative  is  a  .sine  qua  iiun. 

Educational  experience  has  shewn  that  there  must  be  vriy  direct  touch  with  scientific  method,  if 
technologists  are  to  be  well  equipped.  Hence  the  atmosphere  of  the  University  is  necessary,  and,  in  order 
to  derive  adequate  benefit,  the  technologist  must  take  some  part  in  the  methods  of  scientific  work,  and 
even  in  research. 

Facts  of  this  kind  have  thrown  new  light  ujion  the  cliaracter  of  all  higher  occupation  of  mankind. 
It  is  more  clearly  recognised  that  the  old  di\-ision  of  the  professions  is  not  based  upon  any  real  distinction 
in  fact.  All  the  higher  walks  of  life  ha\e  what  may  be  called  their  trade  aspects — the  routine  and  business 
element — which  cannot  properly  command  other  n-cognition  than  that  they  are  neces'-ary.  And,  on  the 
other  hand,  every  higher  walk  has  its  liberal  element;  that  which  keeps  the  mind  in  touch  with  something 
besides  utility,  which,  while  engaged  in  what  is  directly  of  service,  does  so  in  a  way  which  lends  it  dignity. 

The  training  in  technology,  and  in  the  professional  walks  of  life — \\hich  are  now  regarded 
as  including  scientifii-  agriculture,  architecture,  various  forms  of  engineering,  geodetical  activity,  the 
occupations  of  the  scientific  chemist,  metallurgist,  and  so  on — requii'cs  that  impress  on  the  practitioner's 
mental  habit  which  is  naturally  and  readily  acquired,  not  in  the  so-called  practical  workshop,  but  in  the 
laboratory  of  investigation  and  research. 

Modern  developments  of  technical  and  industrial  procc.^ses  have  made  it  imperative  that  the 
control  should  be  liberal,  not  merely  utilitarian  ;  that  the  processes  should  be  regarded  fn.im  the  rational, 
not  from  the  empirical  standpoint;  and  modern  indu^trial  and  commercial  competition  accentuates 
this  demand. 

.3.  Eej^lacement  of  E'ini>iririil  by  Eatioiud  }fetho(h. — The  characteristic  of  the  increase  of  knowledge 
is  that  facts,  empirically  understocd,  are  Ijeing  brought  under  an  oiga.nised  system,  that  is  to  say,  they  are 
made  to  form  part  of  a  rational  theory  of  the  group  to  which  they  belong.  In  the  past,  many  technical 
processes  were  followed,  sinifily  because  they  were  known  to  ^ive  good  results;  the  underlying  reason, 
however,  being  completely  hidden.  All  modem  ell'ort  is  an  attempt  to  reduce  e\  ery  technical  process  to 
the  rational  form.  One  or  two  illustrations  may  ser\-e  to  bring  into  relief  what  is  meant  by  this 
statement.  Some  years  ago  Engltsh  brewing  methods  yielded  better  results  than  continental  ;  both  were 
absolutely  empirical.  Continental  brewers,  therefore,  learnt  the  English  art,  also  empirically;  but,  on 
returning  home,  invoked  the  aid  of  chemists  and  bacteriologists,  in  (U-der  to  discov(>r  what  was  the  secret 
of  tho  differences  in  the  results  obtained  when  different  processes  were  followed.  The  result  was  that  the 
processes  were  intelligently  controlled  by  continental  Europeans  earlier  than  by  ourselv(>s.  That  this 
dictum  is  justified  is  shewn  by  the  fact  that  one  of  tho  most  modern  features  of  Enghsh  laboratories  is 
the  possession  of  a  small  brewing  plant,  with  annexed  chemical  and  bacteriological  laboratories,  for 
the  investigation  of  proces.ses  of  fermentation,  etc.,  a  feature  which  forcefully  expresses  our  recognition  of 
the  practical  value  of  the  European  method,  "  Xhe 
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The  strides  that  have  been  made  in  the  use  of  pure  cultures  of  ferment  organisms  is  well  known 
to  experts  in  the  technology  of  fermentation,  and  incidentally  it  may  he  mentioned  that  the  Colonial 
Sugar  Company  find  the  use  of  pun-  cultures  to  result  in  very  distinct  advanta,!;p. 

The  conseqiK'iicc  of  the  rpplaceiiicnt  of  empirical  by  rational  knowledge  is  sometimes  very  far- 
reaching.  ^  The  synthesis  of  the  dye  indi.no  is  a  question  in\'olving  wh:it  might  ap]ieai'  to  the-  uninitiated  as 
uninteresting  and  tedious  discussitm  on  the  mode  of  combination  of  at  mis  in  the  molecule.  Practically  it 
means  this,  viz.,  that  at  the  pj'(-s(-nt  time  it  is  not  possible  for  the-  natui-al  to  coiiqK-te  with  the  .synthetic 
product,  the  latter  being  produced  not  only  move  economically,  but  in  a  more-  advantageous  physical 
form.  Its  quality,  moreover,  is  equal  to  that  of  the  liighest  grade  uf  the  natural  product!  The  direct 
consequence  of  this  i.s  that  the  indigo-growing  industry  in  India  is  docaving  at  a  serious  i-at(-,  while  the 
manufacture  of  the  synthetic  dye  is  lu-ogi-essing  by  leaps  and  bounds.  This  transfers  the  trade  advantage 
from  England  to  Germany. 

Whether  it  be  possible  to  alter  such  a  fact  by  attention  to  the  culture  of  tlie  indigo  plants  is  a 
matter  which  has  yet  to  be  established.  Experience  with  bc-ct-root  shews  that  the  case  is  not  necessarily 
absolutely  hopeless. 

The  production  of  sugar  from  beet  not  only  forms  an  illustration  of  how  far-reaching  technical 
knowledge  is  ;  it  also  shews  that  national  economy  will  in  the  future  not  have  to  be  guided  solely  by  the 
experience  of  the  past,  but  will  have  also  to  take  into  account  the  spr\-ice  which  scientific  and  technical 
knowledge  may  render.  Beet-sugar  industry  could  hardly  have  risen  to  its  present  position  without 
substantial  assistance.  Initially  the  lower  yield  of  sugar  made  it  impossible  to  compete  with  the  tropical 
product,  viz.,  cane-sugar.  Several  elements  were  necessary  to  change  all  this.  Agriculturists  were  shewing 
th^t  culture  and  the  use  of  fertilisers  were  followed  with  conspicuous  advantage,  that  the  increased  labour 
involved  was  repaid  many  times  OACr  in  the  yield.  Scientific  horticulture  was  proving  that  the  cliaracter- 
istics  of  plant  life  may  be  modified  through  ver}-  wide  limits.  This  was  turned  to  account  in  the  case 
of  the  beet  by  de\-eloping  a  variety  capable  of  giving  a  larger  sugar  yield,  and  by  ascertaining  also 
the  cultural  conditions  under  which  that  yield  might  attain  a  maximum. 

The  process  of  extraction  was  also  to  be  improved;  the  earlier  methods  failed  to  exhaust  the 
opportunity  of  getting  all  the  sugar  possible,  and  hence  the  technique  of  extraction  demanded  the 
services  of  the  chemical  technologist. 

The  whole  result  of  a  systematic  attack  on  the  problem  was  that,  within  about  a  decade,  the 
yield  was  enormously  increased,  viz.  about  2J-  times;  and  it  is  at  present  impossible  for  cane-sugar  to 
compete   on  equal  tt-rms. 

Another  and  far-reaching  illustration  may  be  taken.  Recent  metallurgical  research  has  not  only 
vastly  increased  our  power  of  dealing  successfully  with  what  are  known  as  refractory  ores,  and  in  many 
cases  gceatly  cheapened  the  processes  of  reduction,  it  has  also  disclosed  a  large  amount  of  knowledge  as  to 
the  effect  on  physical  property  of  the  addition  of  small  or  large  amounts  of  other  substances.  Thus  in 
the  iron  and  steel  industry  a  variety  of  qualities  can  be  imparted  by  the  addition  or  diminution — as  the 
case  may  be — of  various  other  metals  or  non-metals. 

But,  again,  the  improvements  in  phys-ical  property  involved  a  very  wide  field  of  human  knowledge, — 
chemistry,  spectroscopy,  and  microscopy  had  to  be  invoked,  There  is,  for  example,  already  quite  a  large 
literature  on  the  microscopical  structure  of  metallic  substances.  The  behaviour  of  materials  of  construction 
under  the  stresses  to  which  they  must  inevitably  be  subjected,  has  involved  a  wide  consideration  of  such 
matters. 

The  reaction  of  materials  of  construction  to  the  stresses  acting  on  them  has  involved  also  the 
necessity  of  utilising  the  assistance  of  the  pure  mathematician.  The  \iow  of  a  few  years  past,  that 
matter  was  not  profoundly  afiected  by  the  rapidity  and  periodicity  of  the  stresses  to  which  it  was  subject, 
has  been  corrected.  The  importance  of  this  will  be  seen  when  it  is  remembered  that  apparently  strong 
structures  can  be  so  weakened  as  to  break  under  comparati^'ely  small  but  repeated  stresses  ;  thus  there 
have  been  unanticipated  breakages  in  bridges  and  machinery;  for  example,  the  propeller-shafts  of 
an  ocean-going  vessel. 

The  extension  and  difficulty  of  the  literature  treating  of  the  behaviour  of  materials  subject  to 
distortion  are  vastly  greater  than  is  popularly  supposed  ;  in  fact  in  the  higher  regions  of  this  field  it  is 
only  students  possessing  a  considerable  command  of  higher  mathematical  knowledge  who  are  really 
capable  of  understanding  the  changes  which  take  place,  or  their  true  significance.  The  safety  of  _  human 
life,  it  will  be  seen,  is  sometimes  largely  dependent  upon  the  accurate  solution  of  problems  which  initially 
might  have  seemed  to  have  a  very  remote  connection  therewith. 

This  will  suggest,  in  a  general  way,  the  importance  of  endeavouring  to  reduce  all  empirically  known 
facts  to  a  system  ;  and,  indeed,  technical  resourcefulness  depends  largely  upon  success  in  this  matter. 

i.  The  Interdependence  of  Va/i-ious  Forms  of  Knoioledge.— Those  who  have  given  technical  education 
no  due  consideration  are  apt  to  conclude  that  many  subjects  insisted  upon,  the  connection  of  which  with 
the  end  in  view  is  not  to  them  very  obvious,  are  of  little  utility.  Incidentally  it  may  be  remarked  that 
certain  parts  of  all  technical  courses  are  advisedly  disciplinary ;  their  real  function  is  to  strengthen  the 
intellectual  power  and  to  accustom  them  to  the  mode  of  attack  on  problems  of  difficulty.  In  all  technical 
education  this  is  important,  but  particularly  so  in  its  higher  branches.  The  wide  examination  of  the 
curricula  in  technical  institutions  throughout  the  world  will  disclose  the  fact  that  some  of  the  intellectual 
demands  made  upon  the  pupil  or  student  are  severe.  The  justification  of  this,  however,  will  become  clear 
if  a  httle  close  inspection  of  the  illustrations  in  the  preceding  section  of  this  chapter  be  given. 

First  of  all  it  will  be  noticed  that  there  is  no  royal  road  to  the  solution  of  urgent  problems  that 
present  themselves  in  technology.  Consequently  the  training  of  the  higher  technical  school  must  be 
such  as  to  habituate  the  mind  to  the  attack  of  apparently  insoluble  difficulties.  Then  again,  the  treatment 
of  the  various  subjects  must  be  wide  in  outlook.  If  it  be  otherwise,  a  type  of  practitioner  wdl  result 
who  can  simply  repeat  the  performances  of  the  past.  A  mere  imitator,  without  initiative,  or  one  who  is 
without  genius,  in  the  endeavour  to  anticipate  new  conditions,  to  originate  new  technical  processes,  or 
suggest  new  applications  of  those  already  existing,  would  be  all  one  could  hope  to  produce 

With  a  development   of   each  science,    its  interdependence   on  others   comes   more   clearly  into 

prominence  ;  not  one  stands  alone ;  hence  it  is  necei--sary  for  the  scientific  foundation  of  the  technologist 

to  be    extensive     so    as    to  ensure  wide  horizon    and    a   high    degree  of    alertness  m    regard  to   the 

intellectual  powers.     It  is  from  this  point  of  view  that  we  realise  that  no  hard  and  fast  line  can  be  made 

■^  between 
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between  many  of  the  sciences,  a  fact  indicated  even  by  the  terminology  necessary  to  define  the  functions  of 
the  modern  technologists  or  members  of  the  modern  technical  professions.  Originally  "engineer"  ha,d_a 
somewhat  restricted  meaning ;  now  we  have  such  forms  of  engineering  as  agricultural,  architectural,  civil, 
mechanical,  railway,  marine,  etc. 

Very  little  attention  to  the  changes  in  the  modern  world  will  disclose  the  need  for  this.  The 
conditions  of  agricultural  science  in  Europe  have  shewn  that  there  is  a  considerable  region  in  which  the 
distinction  between  "agricultural"  and  "civil"  engineering  is  unmeaning.  The  agricultural  engineer 
advises  on  all  questions  of  drainage,  the  necessary  works  to  be  undertaken  in  connection  with  the  most 
profitable  agricultural  exploitation  of  any  area,  the  structures  and  machinery  which  might  profitably  be 
raised  and  used  in  connection  therewith,  thus  clearly  trenching  on  the  functions  of  the  civil  and  hydraulic 
engineer. 

The  chemist,  as  such,  is  competent  to  deal  with  chemical  questions,  mainly  upon  the  basis  of  their 
realisation  on  the  laboratory  scale.  The  ordinary  technical  chemist  may  have  a  general  idea  of  what  type 
of  structure  is  required,  but  is  mainly  concerned  with  its  utilisation.  The  chemical  engineer,  on  the  other 
hand,  because  he  is  botli  engineer  and  chemist,  is  qualified  to  deal  with  the  development  of  the  larger 
apparatus  of  chemical  industry  and  the  whole  scheme  of  chemical  manufacture.  And  similarly  with  others. 
There  is  no  hard  and  fast  division  between  the  function  of  the  architect  and  that  of  the  civil  engineer,  and 
with  their  mutual  development  it  has  become  more  and  more  necessary  that  the  architect  should  have  a 
real  knowledge  of  construction  from  the  engineering  standpoint,  and  on  the  other  hand  not  a  few  structures 
designed  by  the  civil  engineer  sufficiently  testify  to  the  fact  that  an  advance  in  his  artistic  education  would 
not  be  without  advantage,  especially  when  he  is  called  upon  to  erect  structures  in  which  the  aesthetic 
element  ought  to  be  a  conspicuous  feature. 

5.  Technical  High  Schools  and  Universities. — Throughout  Europe  the  prevailing  tendency  is  to 
relegate  the  highest  form  of  technical  education  to  the  technical  high  school,  which  is,  in  reality,  a  technical 
university.  In  England,  on  the  other  hand,  although  there  is  to  some  extent  also  a  similar  movement,  the 
prevailing  tendency  is  to  domicile  higher  technical  education  in  the  University  itself.  The  same  may  be 
said  of  America. 

Either  practice  lias  advantages  and  disadvantages.  The  dense  populations  of  Europe  give  an  Ojipor- 
tunity  for  the  establishment  not  only  of  large  univeisitie.=i,  but  also  of  technical  high  schools  independent 
of  them.  To  understand  the  advantages  and  disadvantages,  even  where  this  condition  applies,  it  is 
necessary  to  have  regard  to  the  Continental  view  of  the  function  of  the  University.  Initially  we  must 
take  account  also  of  the  fact  that  the  preparation  in  the  Lycees  and  Gymnasien  is  of  a  very  high  charactei', 
and  the  elementary  grades  of  scientific  knowledge  are  imparted  before  entrance  into  the  University,  whereas 
although  the  movement  in  that  direction  is  being  made,  this  has  not  been  strongly  insisted  on  in  Universi- 
ties developed  under  English  influences.  The  prevailiny  impression  in  England  is  that  a  classical  prepara- 
tion is  of  transcendent  importance. 

There  was  perhaps  a  tendency,  originally,  to  regard  the  University  as  a  centre  of  universal 
erudition,  the  predominant  element  being  undoubtedly  the  record  of  the  achievements  of  the  past.  Now, 
however,  the  wealth  of  material  coming  from  the  investigation  of  Nature  being  so  great,  the  centre  of 
gravity  so  to  speak,  is  changina; ;  more  and  more  the  conception  is  strengthening  that  a  University  must 
also  be  the  focus  of  the  effort  to  explore  the  unknown  fields  both  of  philosophy  and  science.  And  the 
difference  between  the  cultivation  of  the  art  of  applying  ascertained  truth  and  that  of  discovering  new 
truth  is  coming  into  clearer  prominence. 

A  very  large  number  of  Universities  are  really  a  combination  of  the  ideals  of  the  German  Uni- 
versity, and  of  the  Germa:i  Technical  High  School ;  this  is  -specially  true  of  the  more  modern  of  the 
Universities  of  the  United  Kingdom.  They  provide  for  liber.il  cdurration  on  the  one  hand,  and  for  higher 
technical  education  on  the  other. 

It  ought,  however,  to  be  pointed  out  that  the  function  of  the  University  is  facilitated  or  hindered, 
it  may  even  be  modified,  by  the  conditions  in  the  schools  preparatory  therefor.  In  fact,  it  is  from  this 
point  of  view  that  one  sees  the  importance  of  the  proper  organisation  of  secondary  education,  a  question 
which  was  dealt  with  at  some  length  in  the  second  report  of  the  Commissioners. 

This  essential  difference  between  University  and  Technical  High  School  will  now  be  more  expHcitly 
referred  to. 

6.  Characteristic  of  the  University. — The  diff"erence  of  the  cast  of  instruction  in  the  University  and 
Technical  High  School  expresses  itself  both  in  the  personnel  of  the  teaching-staff  and  in  the  method 
of  teaching.  Wherever  there  is  adequate  preparation  for  entrance  into  a  University,  the  teaching  ought 
to  approach  the  plane  of  the  highest  achievement.  The  object  of  the  University  is  to  stimulate  and  guide 
the  highest  effort.  For  this  reason  a  professor  in  a  University  need  not  necessarily  be  excellent  from  the 
standpomt  of  the  popular  lecturer.  He  should,  however,  be  original,  and  capable  not  only  of  keeping  himself 
au  courant  with  the  latest  advances  in  his  department  of  knowledge,  but  also  of  personally  contributing 
thereto.  Ability  to  add  new  elements  to  the  knowledge  of  a  subject,  i.e.,  the  genius  of  research,  has  first 
place  in  continental  estimation  ;  capacity  as  a  lecturer  is  far  more  humbly  rated  In  his  daily  work, 
success  13  appraised  on  the  basis  of  the  quality  and  quantity  of  the  original  research  carried  out.  It  is 
that  which  gives  eminence  to  its  graduates,  not  their  mere  erudition.  Hence  the  fundamental  idea  of  the 
University  18  not  so  much  a  place  where  there  are  facilities  afforded  to  keep  in  touch  with  achievements 
elsewhere  but  where  the  original  powers  are  stimulated  in  the  highest  de-ree,  where  method  and  habit  are 
cultivated,  and  wiiere  new  discoveries  are  made. 

It  is  at  once  evident  that  this  must  govern  the  whole  scope  and  scheme  of  the  work  of  a  University. 

.V,  TT  ^'  <^^f«t^''!f'^'''.  °f  ^^\  ^'echnical  High  School-l,^  a  technical  high  school  it  is  certainly,  as  in 
the  University,  the  business  of  the  teaching  staff  to  afford  the  students  every  opportunity  of  keeping  in 
touch  with  achievement  throughout  the  world,  in  the  sphere  of  each  special  subject.  But  the  Lc/n«^ 
«r<,in  this  type  of  school,  IS,  perhaps,  more  important,  and  still  more  the  genius  of  applying  scientific 
knowledge  to  agriculture,  industry,  commerce,  etc.  i'i'  J    o 

„v,  1  ^Jt.,'''''''^'?^  ""^  acquaintance  with  pure  science,  must,  it  is  true,  be  liberal.  Throughout  the  abler 
schoolsof  the  world  this  IS  strongly  msisted  upon,  and  though  the  path  of  qualification  becomes  more 
tedious  and  difficult,  the  training  is  correspondingly  more  valuable.  In 
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In  a  technical  high  school  it  is  most  important  that  initiative  be  developed ;  that  the  student 
acquire  not  merely  a  knowledge  of  technical  or  professicjnal  matters,  but  also  the  power  to  apply  his 
knowledge  under  new  conditions.  It  is  customary,  therefore,  in  well  organised  technical  schools,  to  call 
upon  the  student  for  the  exercise  of  initiative.  He  has  exercises  of  progressive  difficulty  in  design,  or  in 
the  attack  of  actual,  or  of  supposititiously  occurring  problems. 

Again,  though  pure  science  is  taught,  either  a  definite  orientation  is  often  given  to  it,  disclosing 
its  application,  or  it  is  taught  in  connection  with  its  applications. 

Technological  education  therefore  tends  to  develope  the  talent  of  making  use  of  the  scientific 
foundations  on  which  the  technical  superstructure  is,  so  to  say,  built,  rather  than  the  genius  of  research 
and  discovery.  It  fosters  the  inventive  faculty,  rather  than  that  with  which  the  natural  philosopher  is 
endowed. 

8.  Importance  of  Detailed  Curricula. — In  the  preceding  Reports  of  the  Commissioners  detailed 
curricula  are  given,  in  the  case  of  secondary  education  at  considerable  length.  Fr(im  the  popular  point 
of  view  these  may  not  be  interesting  reading,  but  for  any  seriou?  student  of  educational  systems,  they  are 
informative.  And  at  least  they  serve  the  purpose  of  disclosing  our  relative  positiim,  and  afford  grounds 
for  a  real  comparison. 

It  is  perhaps  well  to  bear  in  mind  that  specialism  is  verj-  highly  developed  in  European  educational 
circles.  The  ideal  is  a  wide  general  education  as  a  foundation,  and  a  thorough  special  education  as  the 
superstructure. 

Attention  is  called  to  the  thoroughness  of  ilie  organisation  of  the  material  of  instruction.  The 
"  Institut  National  Agronomique  "  of  France  may  be  taken  as  a  type.  The  entrance  conditions,  and  the 
development  of  the  detail  of  every  subject  shew  the  care  with  %\hioh  the  elements  are  articulated. 

But  not  only  have  curricula  been  given,  attention  has  been  drawn  in  several  instances  to  the 
splendid  equipments  of  the  various  laboratories.  These  are  costly,  but  it  is  widely  recognised  that  they 
are  essential  to  efficiency,  and  that  lavish  expenditure,  if  wise,  is,  after  all,  a  good  economy  when  ultimate 
results  are  kept  in  view, 

9.  Concluding  Remarks. — The  preceding  general  remarks  will  serve  to  suggest  the  point  of  view 
from  which  the  scope  of  the  whole  matter  will  be  justly  appreciated. 

The  range  of  the  Commissioner's  study  is  tiiuch  wider  than  disclosed  in  the  following  chapters,  but 
they  are  sufficient  to  give  a  general  indication  of  the  organisation  of  higher  technical  education  throughout 
the  world. 

A  point  that  may  be  accentuated  in  these  closing  remarks  is,  that  now  it  is  coming  to  be 
recognised  that  in  professional  education  time  should  not  be  wasted  merely  in  becoming  manually  expert, 
except  where  expertness  is  an  essential  in  practice.  A  professional  mechanical  engineer  is  not  an 
engineering  mechanic,  and  it  is  easy  to  waste  valuable  time  in  the  manual  pait  of  the  subject.  The  true 
aim  is  to  so  profit  by  the  manual  part  of  the  instruction,  as  to  have  a  more  vi^'id  touch  with  its  realitiei^. 
Drawing  has  ahigh  importance,  therefore;  but  manual  dexterityin  the  engineering  shop  is  not  a  desideratum. 

The  following  chapter  will  give  some  idea  of  the  diversity  and  agreement  among  the  various 
organised  courses  in  technical  instruction. 


3_2  p  CHAPTER  XXX. 
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CHAPTER  XXX. 
Some  Higher  Forms  of  Technical  Education  in  France. 

[a.  H.  KNIBBS.] 

1.  Infroduction.— The  highest  grade  of  scientific  and  technical  instruction  in  France  is,  of  course, 
to  be  found  in  the  Faculties  of  Science  of  the  French  Universities  and  in  the  "  Mole  pratique  des  hautes 
etudes."  For  example,  in  the  University  of  Marseilles  there  is  a  chair  in  industrial  physics,  and  another 
in  industrial  chemistry,  as  also  at  the  University  of  Bordeaux  and  that  of  Nancy.  At  the  Lille  University 
there  is  a  chair  in  general  and  applied  chemistry,  and  one  in  chemistry  applied  to  industry  and  to 
agriculture  ;  this  last  is  represented  also  in  the  University  of  Lyons.  Agricultural  chemistry  is  a  subject 
represented  by  a  chair  at  the  University  of  Nancy. 

The  higher  forms  of  agricultural  education  will  be  discussed  later,  viz.,  in  Chapters  XLIV  and 

XLV. 

The  lower  forms  of  technical  education  have  been  considered  in  earlier  chapters  of  the  Eeport. 

The  object  of  this  chapter  is  to  refer  briefly  to  some  few  of  the  more  renowned  technical  schools 
of  France.  It  does  not,  however,  propose  to  review  the  higher  grades  of  technical  education  in  any 
general  way,  or  to  give  a  general  account. 

2.  The  Gotiservafoire  des  Arls  et  Metiers,  Paris. — The  great  industrial  museum  and  teaching 
institution  known  as  the  Conservatory  of  Arts  and  Crafts  in  Paris,  was  founded  by  decree  of  the 
Convention  in  1794,  having  in  view  the  higher  technical  instruction  of  the  working  classes.  The  idea 
was  conceived  by  Descartes  (1596-1650)  and  realised  by  the  celebrated  engineer  Vaucanson,  who 
bequeathed  his  collections  to  the  State  in  1783. 

The  various  rooms  (salles)  contain  collections,  models,  scientific  apparatus,  etc.,  in  every 
department  of  the  arts  and  crafts.  For  example,  there  are  models  of  mines,  tools,  machinery,  and  apparatus 
for  sinking  mines,  specimens  of  minerals,  models  of  the  Creusot  ironworks,  models  of  artillery,  turret- 
forts,  etc. ;  models  of  ironworks  and  foundries,  cabinets  containing  ore,  raw  iron,  etc. ;  apparatus  for 
forging  and  welding  iron,  iron  and  steel  rolling;  and  forging,  models  of  workshops  of  various  kinds, 
illustration  of  wood  industries,  various  large  pieces  of  machinery,  printing-machines,  ploughs,  agricultural 
implements  generally,  anatomical  specimens  of  domestic  animals,  specimens  of  grain  and  fruit,  models  of 
buildings  and  technical  constructions  of  every  description  ;  building  materials,  tools,  models  of  factories  ; 
instruments  for  geometry  and  drawing,  instruments  of  precision,  chronometers,  clocks  and  watches 
ancient  and  modern  ;  weights  and  measures,  Lavoisier's  apparatus,  and  many  carious  original  machines 
and  pieces  of  apparatus  ;  mechanie.il  recipients  of  power,  such  as  wind-mills,  water-wheels,  turbines,  etc. 
The  railway  collection  includes  a  model  of  the  first  locomotive  with  a  tubular  boiler,  constructed  by 
Marc  Seguin  in  1827.  Among  physical  apparatus  may  be  mentioned  that  for  the  investigation  of  liquid 
and  gaseous  bodies,  electricity,  magnetism,  heat  and  meteorology,  acoustics  and  optics,  telegraphy  and 
telephony.  The  are  a  number  of  turning-lathes  and  specimens  of  turned  work,  several  machines  by 
Vaucanson,  tools  and  machine  tools,  motors,  pumps,  hydraulic  machinery.  Glass  and  pottery,  and  the 
chemical  arts,  such  as  dyeing  and  printing  of  textile  fabrics  and  of  wall-papers,  are  well  represented. 
In  industrial  chemistry  the  arts  of  brewing,  soap-boiling,  candle-making,  distilling,  etc.,  are  illustrated. 
Paper-making  and  typography,  engraving,  lithographic  and  photogTaphic  plant  and  apparatus,  and 
machinery  for  spinning  and  weaving  are  very  complete.  In  the  '■  PortefeuiUe  IndustrieV  in  the  northern 
part  of  the  building  may  be  seen  multitudes  of  drawings  of  the  latest  machinery,  for  copying  or  study, 
and  plans  and  specifications  of  expired  patents  are  also  kept  in  this  quarter. 

The  courses  established  in  the  Institution  are  the  followine:: — 

o 

Geometry  applied  to  the  arts. 

Descriptive  geometry. 

Mechanics  applied  to  arts. 

Civil  engineering. 

Physics  applied  to  arts. 

General  chemistry  in  its  relation  to  industry. 

Industrial  chemistry. 

Metallurgy  and  working  in  metals. 

Chemistry  applied  to  the  dyeing,  ceramic,  and  glass-making  industries. 

Agricultural  chemistry  and  chemical  analysis. 

Agriculture. 

Spinning  and  weaving. 

Industrial  political  economy  and  industrial  legislation. 

Industrial  economy  and  statistics. 

Commercial  law. 

Industrial  Electricity.-Study  of  the  fundamental  laws  of  electricity  and  magnetism  from  the  special 
standpoint  of  their  applications  to  industry.  Laws  of  transmission  of  energy  under  all  its  forms 
by  means  of  electricity.  Apparatus  for  the  measurement  of  electrical  quantities.  General 
theory  ot  machines  for  the  production  of  electric  current  by  means  of  mechanical  work  or 
conversely.  •' 

Art 
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Jrt  applied  to  the  C>-«/i(s.— Eeeapitulation  of  the  principles  of   artistic  composition:    Modern  style. 

Examples  taken  from  metal-working  and  from  furniture. 
Working  in  OZay.— Plastic  and  prepared  potteries.    Enamelled  faiences.    Stoneware.    Porcelain.    Archi- 
tectural ceramics. 
Glass  ^orA:.— Blown,  cast,  and  moulded  glass.     Gublet  making.     Glass  coloured  en  masse  and  enamelled 

glass.     Glass  windows  and  mosaics. 
Textile    Worh.—^Nnr^  and  woof.     Decoration   by  weaving   of   the   costume   and   furniture   materials, 

"Damask,  velvet,  decoration  by  printing.     Embroidery,  lace.     Tapestries  of  high  and  low  warp. 

Carpets. 
Jecora^tore  o/5oofe.— Engraving  on  wood  and  on  leather.     Illuminating.     Application  of  the  processes 

of  photography.     Bookbinding. 
Metallurgy  and  Metal  ^Tor^.— Processes  and  apparatus  employed  in  metal-working.     Eorge  with  stamp 

and   steam-hammer,    rolling,    drawing,    etc.      Machine   tools.      Construction   of  metallurgical 

furnaces. 
Histuri/  of  Labour. —  Course  established  by  the  city  of  Pari?. 
Social  Ristori)  of  St  earn. —Its.  applications,  on  the  one  hand,  to  railways   and  boats;  on  the  other,  to 

industrial   and   agricultural    mechanism.      Their   economic,    political,    moral,   artistic,  literary 

influence. 
Social  Insurance  and  Providence — Course  subsidised  by  the  Paris  Chamber  of  Commerce.     The  problem 

of  workmen's  pensions. 
Social  Economy. — Savings  Banks:    Their  organisation  in  France  and  in  foreign   countries.      Present 

questions. 
7««<ra«ce.-— Principles  of  insurance,  mutual  help  societies,  pension  fund,  insurance  against  accidents,  on 

life,  against  enforced  idleness. 

In  each  course  there  are  two  lectures  a  week  except  commercial  law  and  social  economy,  in  which 
there  are  but  one. 

The  last  five  courses  have  been  established  only  since  1S89, 

The  Chair  of  the  History  of  Industry  is  at  the  charge  of  the  city  of  Paris,  which  has  transferred 
to  the  budget  of  the  "  Conservatoire  "  the  necessary  credit  for  this  purpose. 

The  Chair  of  Insurance  and  Social  Providence  was  established  by  mutual  agreement  of  the  State 
and  the  Paris  Chamber  of  Commerce,  who  contribute  each  a  sum  of  5,000  francs  per  year  toward  its 
maintenance. 

Eree  public  lectures  are  given  on  important  subjects  by  the  professors  of  the  Conservatoire. 

3.  The  Laloratories  of  the  Conservatoire. — The  laboratories  of  the  Conservatoire  are  intended  for 
original  research  by  the  professors,  in  which  the  students  are  witnesses  and  collaborators.  Nothing,  it 
is  held,  can  take  the  place  of  these  exercises,  which  throughout  have  been  unremittingly  attended  to. 

Eight  laboratories  are  devoted  to  the  principal  instruction,  viz:  (1)  Mechanics;  (2)  physics; 
(3)  general  chemistry  ;  (4)  industrial  chemistry;  (.5)  chemistry  applied  to  the  dyeing,  ceramic,  and  glass- 
making  industries;  (6)  agricultural  chemistry;  (7)  industrial  electricity;  (8)  metallurgy  and  metal- 
working. 

The  celebrated  works  of  General  Morin  and  H.  Tresca  were  executed  in  the  mechanical  laboratory. 
More  recently,  M.  Hirsch  had  conducted  important  researches  in  the  province  of  engineering  physics. 

In  the  equipment  of  the  laboratories,  as  well  as  in  the  courses  of  instruction,  every  effort  has  been 
made  to  keep  in  touch  with  modern  industrial  development.  Eor  example.  Industrial  Electricity  plays 
an  important  role  in  the  industrial  activity  of  the  present  time,  and  it;  is  no  longer  possible  for  the 
ordinary  physicist  to  devote  himself  sufficiently  to  electricity  without  neglecting  his  proper  sphere,  viz., 
general  phy.sics.  Hence  specialisation  has  become  necessary,  and  the  Conservatoire  has  met  this  need  by 
a  corresponding  development  in  its  teaching,  personnel,  and  appliances. 

Metallurgy  was  introduced  in  1890,  in  response  to  a  recognition  of  its  importance  in  modern 
civilisation.  In  the  laboratory  important  results,  among  others,  on  the  properties  of  aluminium  bronzes 
have  been  obtained. 

Rural  Engineering  has  been  abandoned,  and  a  course  in  Arts  as  applied  to  the  Crafts  simul- 
taneously instituted,  modern  conditions  demanding  that  more  attention  should  be  paid  to  the  artistic 
features  of  handicrafts. 

The  laboratories  have  rendered  admirable  services  to  the  extension  of  knowledge,  since  they  are 
experimental,  and  are  in  charge  of  highly-educated  and  trained  men.  The  laboratory  for  the  course  in 
mechanics  is  supplemented  by  that  for  industrial  investigations  or  experiments.  The  electric  furnace  of 
the  electric  laboratory  is  known  for  important  ,<^cientif3c  work  done  therein — reduction  of  refractory 
metallic  oxides,  preparation  of  carbides,  production  of  diamonds,  etc. 

The  general  and  financial  conditions  of  the  Conservatoire  has  recently  been  greatly  modified  by 
the  finance  laws  and  some  subsequent  decrees.  By  the  decree  of  19th  May,  1900,  a  laboratory  for 
mechanical,  physical,  and  chemical  researches  has  been  added,  and  again  by  the  decree  of  9th  July,  1901, 
a  national  office  for  patents  and  trade  marks  has  been  added  to  the  Conservatoire. 

Extensive  additions  are  also  being  made  to  the  buildings. 

4,  Administration  of  the  Conservatoire. — By  the  decree  last  mentioned  the  Conservatoire  is  placed 
under  the  authority  of  the  Ministry  of  Commerce,  Industry,  Posts  and  Telegraphs,  and  is  controlled  by  a 
Council  of  Administration  and  a  Director  (directeur)  assisting  by  an  Improvement  Council  for  the 
instruction,  and  two  technical  Committees,  viz.,  one  for  the  research  laboratories  and  one  for  the  patents' 
and  trade-marks'  office. 

The  Administrative  Council  is  composed  of  eighteen  members,  viz. : — 

The  Director  of  the  "  Conservatoire  national  des  arts  ef  metiers." 

The  Director  of  technical  education  in  the  Department  of  Commerce. 

The  President  of  the  Municipal  Council  of  Paris. 

The  President  of  the  Commission  of  Education  of  the  Municipal  Council  of  Pans. 

The  President  of  the  I'aris  Chamber  of  Commerce. 

The  President  of  the  Society  of  Civil  Engineers.  A 
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A  senator  appointed  for  four  years  by  the  decree  of  the  President  of  the  Eepublic,  on  the  proposition 
of  the  Minister  of  Commerce.  .  t-i,  •     i.   i  e     t 

Rye  members  selected  from  the  learned  bodies,  the  pub  he  services  and  industry,  nominated  for  four 
y^^sby  decree  of   the  President  of   the  Eepublic,  on  the   proposition   of   the  Minister  of 

The  Di'r'^c'torTfthe  Research  and  Testing  Laboratory  at  the  Conservatoire. 

The  Director  of  the  national  ofEce  of  Patents  and  Trade  Marks. 

Three  professors  of  the  Conservatoire  elected  for  four  years  by  the  titular  professors  of  Chairs  and 
chosen  from  among  them.     Three  delegated  substitutes  are  elected  at  the  same  time  by    he 
professors  for  the  purpose  of  temporarily  sitting  m  the  Administrative  Council  should  the 
delegated  professors  be  absent  or  be  prevented  from  attending. 
The  Administrative  Council  deliberates  on  the  following  matters,  viz.  :— 

(1)  The  acquisitions,  alienations,  and  exchange  of  property  of  the  Conservatoire. 

(2)  Loans. 

(3)  The  acceptance  of  gifts  and  legacies. 

(iS  The  offers  of  subsidies.  ,    ,    r      .  i  ,.    ■  ^    c  t.\.     n  i  ■  i 

(5)  The  employment  of  credits  and  subsidies  intended  for  the  material  of  the  Conservatoire,  anl 
their  division  between  the  various  "  services  "  of  the  establishment. 

The  Improvement  Council  attends  to  :■ — 

(6)  The  general  organisation  of  the  courses  and  lectures  and  the  programmes  of  the  courses. 

(7)  The  acquisitions  of  machines  and  models  for  the  collections. 
The  Technical  Commission  of  the  Testing  Laboratory  attends  to  :— 

(8)  The  acquisitions  of  machines  and  apparatus  for  the  laboratory. 

(9)  The  charges  to  be  made  for  the  various  liinds  of  testing. 

The  Technical  Commission  of  the  National  Office  of  Patents  and  Trade-marlcs  deals  with  matters 
concerning  : — 

(10)  The  organisation  and  function  of  the  national  Office  of  Patents  and  Trade  Marks.       _ 

(11)  The  days  and  hours  when  the  consultation  rooms  of  patents  shall  be  open  to  the  public. 

The  Administrative  Council  gives  its  advice  on  the  following  matters  :— 

(1)  The  budgets  and  accounts  of  the  staff  of  the  Conservatoire. 

(2)  The  improvements  to  be  made  in  the  buildings  of  the  Conservatoire,  and  upon  new  buildings. 

(3)  Questions  submitted  by  the  Minister. 

(-1)  The  creation,  transformation  or  suppression  of  Chairs  paid  out  of  State  funds, 

(5)  The  designation  of  the  Chairs,  the  laboratory  of  which  should  have  assistance  {i.e.,  the  services 
of  di  preparateur) .  ji.ii- 

(6)  The  mode  of  publication  of  patents  and  the  price  to  be  fixed  for  the  pamphlets  offered  for  sale. 

The  Technical  Commission  of  the  testing  laboratory  is  appointed  for  four  years  by  the  Minister  of 
Commerce,  and  includes  the  following  : — 

A  member  of  the  administrative  council,  president ; 

The  Director  of  the  laboratory  ; 

A  titular  professor  of  a  course  relating  to  the  operations  of  the  laboratory. 

A  member  of  the  National  Bureau  of  Weights  and  Measures. 

A  representative  of  the  Ministry  of  Public  Works. 

A  member  selected  from  the  learned  bodies,  the  public  and  industrial  services. 

A  member  chosen  from  among  the  directors  of  the  private  testing  laboratories. 

Two  members  of  the  Paris  Chamber  of  Commerce. 

The  Technical  Commission  of  the  Office  of  Patents  and  Trade-marlcs  is  appointed  for  four  years 
by  the  Minister  of  Commerce,  and  comprises  the  following; — 
A  member  of  the  Administrative  Council,  as  president. 
The  director  of  Commerce  and  Industry  at  the  Ministry  of  Commerce,  of  Industry,  postal,  and 

telegraphic  departments. 
The  director  of  the  National  OiBce  of  Patents  and  Trade-marks. 
A  titular  professor  of  a  Chair  relating  to  industrial  legislation. 
A  member  of  the  legal  profession  {jur  icon  suite). 

A  representative  of  the  French  Association  for  the  Protection  of  Industrial  Property. 
Two  members  of  the  Chamber  of  Commerce  of  Paris. 
The  services  of  a  secretary,  chosen  from  the  staff  of  the  oiSce  is  at  the  disposal  of  the  Commission. 

The  Director  of^  the  National  Conservatoire  of  Arts  and  Crafts  is  charged  with  the  maintenance  of 
the  regular  working  of  all  the  services,  and  is  a  member  e.v  officio  of  the  Council  of  Improvement,  of  the 
two  Technical  Commissions,  and  in  general  of  all  the  committees  at  the  Conservatoire. 

The  above  sketch  will  give  a  general  idea  of  the  character  of  the  "  Conservatoire"  and  its  scheme. 

5.  Central  School  of  Arts  and  Manufactures,  P«Wff  ^The  "  Pcole  centrals  des  arts  and  manu- 
factures" was  founded  in  1829,  and  till  1857  was  a  private  establishment.  The  total  value  of  the  land, 
buildings,  collections,  etc.,  is  about  11,000,000  francs,  say  (£140,000). 

Pupils  are  admitted  only  by  examination  to  the  three-year  course  of  the  school,  and  the  conditions 
of  admission  are  the  same  for  foreigners  as  for  the  Prench  themselves.  The  yearlv  admission  is  about  250. 

The  object  of  the  school  is  to  educate  engineers  for  all  branches  of  industry,  public  works  and 


mines. 


The  diploma  of  engineers  of  arts  and  manufactures  are  delivered  to  those  who  pass  all  examina- 
tions. Certificate  {de  capa^-ile)  are  issued  to  those  who  have  shewn  that  they  have  profited  by  the 
teaching  as  a  whole.  rfj^e 
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8'30-l20 

12-0-  10 

I'O-  40 

40-  60 

being  taken,  and  a  final  general 


The  scheme  of  work  is  as  follows  : — 

Two  lectures,  li  hours  each 

Lunch  and  rest  _"" 

Drawing,  laboratory  work,  etc.         ...  ...         ... 

Military  exercises  and  science 

_  Weekly  examinations    are    held  on  the   part   of    the   courses 
examination. 

The  principle  governing  the  instruction  is :-"  Industrial  science  i«  a  unity;  every  industrial 
worker  must  know  it  in  its  entirety,  or  remain  unworthy  of  his  task."  Consequently  each  pupil  follows 
the  same  course  initially.  Specialisation  does  not  take  place  till  well  on  toward  the  end  of  the  second 
year  when  there  are  four  branches— Mechanicians,  engineers,  metallurgist-miners,  chemists.  But  even 
m  these  the  specialisation  is  limited,  each  pupil  taking  the  same  subjects.  Thus  a  chemist  would  work  in 
the  mechanical  laboratory  and  a  mechanician  in  the  chemical  laboratory. 

This  scheme  of  ensuring  a  purview  of  the  entire  field  of  industrial  science  is  one  on  which 
particular  stress  is  laid,  and  is  characteristic  of  the  school. 

6.  Courses  in  Ecole  Centrals  des  Arts,  e^c— The  courses  cover  the  following  ground  :— 

1st  Year. 

6.  G-eneral  Chemistry. 

7.  IMineralogy  and  Geology. 

8.  Construction  Mechanism. 

9.  Architecture    "  civil  "  con- 
struction. 

2nd  Tear. 

5.  Industrial  ElectricHy. 

6.  Steam  Engines. 

7.  Analytical  Chemistry. 

8.  Applied   Mineralogy  and 
Geology. 

iird  Year. 

3.  Industrial  Chemistry. 

4.  General  Metallurgy. 

5.  Metallurgy  of  Iron,  8.  Eailways. 

Each  course  is  connected  with  a  large  amount  of  drawing,  testing,  laboratory  work,  in  the  various 
departments,  etc. 

The  distribution  of  time  is  as  follows  ; — 


1.  Mathematical  Analysis. 

2.  Kiuematics. 

3.  Thermodynamics. 

4.  Descriptive  Geometry. 

5.  General  Physics. 


10.  Industrial  Electricity. 

11.  Hygiene  and  Apphed  Natural 

Science. 

12.  Industrial  Ticbnology. 


Applied  Mechanics. 
Work  in  Metals. 
Machinery,   construction 
installation. 
4.  Industrial  Physics. 


3 


1.  Applied  Mechanics. 

2.  Machinery,  construction  and 

installation. 


10. 


11. 


Industrial  Techiiolofy. 

Architecture,  "  civil  "    con- 
struction. 

Legislation     and     Industrial 
Economy. 


Mining  Exploitation. 
Public  Works. 


Years. 


Lectures. 
(IJ  hours  each.) 


Drawing,  etc. 


Practical  work 


Spec.   Exam. 


Gen.  Exam. 


hrs. 

I 

397  =  596 

432 

99 

2'^ 

10 

II 

390  =  585 

66 

434 

23 

10 

Ill 

318  =  477 

... 

467 

20 

7 

Totals    

1,105   1,658 

498 

1,000 

65 

27 

7.  School  of  Mines,  St.  Etienne. — Though  its  present  organisation  was  fixed  by  the  decree  of 
18th  July,  1890,  the  "  ^coZe  rfes  OTimes  t^e /Sa'^m^-E'^!(e^^?^e  "  was  created  as  far  back  as  1816.  It  replaced 
the  "  Ecole  des  mines  de  Paris,"  created  in  1794,  and  extinguished  in  1802.  The  work  of  this  school  will 
afford  an  illustration  of  the  grade  of  teaching  in  the  higher  technical  schools  of  France. 

The  courses  extend  over  three  years,  and  have  for  their  object  the  education  of  engineers  and 
directors  of  mining  and  metallurgical  establishments.     The  instruction  is  gratuitous. 

The  school  is  administered  by  a  director  aided  by  an  assistant-director,  the  former  being  appointed 
by  the  Minister. 

The  ages  of  pupils  must  be  not  less  than  17  nor  more  than  26,  and  admission  is  by  examination. 
Pupils  of  the  "  Ecole  Foly technique  "  enter  at  once  on  the  second  years'  work. 

The  courses  embrace  lectures  and  practical  exercises,  viz. : — 
Chemical  practice,  drawing,  descriptive  geometry,  stereotomy,  designing,  plans  of  machinery,  study 
of  mineralogy,  geological  field  work,  visits  to  industrial  establishments. 

The  subjects  treated  are — 


Eirst  Year. 
Mathematical  Analysis. 
Eational  Mechanics. 
Applied  Mechanics  I. 
Physics. 

Mineral  Analysis  I. 
Mineralogy. 

Perspective  and  Stereotomy. 
Plan  Drawing. 
Practical  Exercises. 
Visits,  Excursions,  I. 

A  description  of  the  details  is   necessary  to  give 
Jhcsc  are  as  follow  hereinafter. 


Second  Year. 
Exploitation  of  Mines. 
Metallurgy  I. 
Applied  Mechanics  II. 
Construction. 
Mineral  Analysis  11. 
Geology  I. 
Practical  Exercises. 
Visits,  Excursions,  II. 


any 


Third  Year. 
Metallurgy  II. 
Geology  II. 
Electricity. 
Eailways. 

Mining  Legislation  and  Indus- 
trial Economy. 
Accountancy. 
Botanical  Palaeontology. 
Practical  Exercises. 


idea  of  the  thoroughness  of  the  courses. 

8. 
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8.  Mathematical  Anahi sis. -There  are  in  all  twenty-one  lectures,  seven  dealing  with  the 
differential  calculu?,  including  formation  of  differential  equation?,  applications  and  resoliuion  of  the 
equation 

and  maxima  and  minima. 

Sis  lectures  deal  with  the  gpomelrical  applications  nf  the  differentia]  calculus,  in  three  dimensions, 
theorr  of  developable  surfaces,  various  plane  and  tortuous  curves,  geodesic  lines  and  curvature.  Pive 
lectures  are  devoted  to  the  integral  calculus,  and  three  to  differential  equations,  of  the  lirst  order  and 
Bimple  forms  of  the  second  order.  The  reduction  of  one  system  to  another  when  particular  solutions  are 
known,  the  treatment  of  the  case  where  the  characteristic  equation  admits  of  imaginary  roots,  equations 
with  partial  derivatives,  etc.,  etc.,  are  discussed. 

9.  Rational  Mechanics.— There  are  twenty-five  lectures  in  all.  These  start  with  the  general  theory 
of  vectors  and  vector  systems  (three  lectures),  and  then  proceed  to  kinematics,  statics,  dynamics,  etc. 
The  complete  division  is — 

(I)  Kinematics.     (II)    Principles  of  Mechanics.     (HI)  Statics  and  dynamics  of  a  material  point. 
(IV)  Statics  of  material  systems.     (V)  Dynamics  of  material  systems.     (VI)  Friction. 

The  development  of  these  is  as  follows  : — 
(i)  Definition  and  preliminary  ideas :  Examples  of  movements  of  a  material  point,  and  of  an  invari- 
able material  system,  (li)  General  formulas  of  kinematics,  change  of  the  system  of  comparison. 
Velocity,  acceleration,  in  their  various  forms,  (iii)  Notion  of  force,  principle  of  inertia,  work, 
piitential,  level  surfaces.  Iv-juilibrium.  Equations  of  motion.  D'Alembert'.s  principle.  Inertia. 
General  theorems.  Quantity  of  motion.  Kinetic  energy.  Stability.  Gravity.  Motion  in 
vacuo.  Universal  attraction.  Deduction  of  Kepler's  laws  by  Newton.  Kesistance  of  medium. 
Motion  under  central  forces.  IMotion  of  a  point  on  a  fixed  surface,  on  a  fixed  curve.  Intrinsic 
equations  of  motion  Equations  of  kinetic  energy.  Eelative  motion.  Apparent  gravity. 
Theory  of  units,  fundamental  and  derived.  Dimensions,  homogeneity,  siruilitude.  (iv)  Theory 
of  c-ntre  of  gravity.  Guldinus'  theorem.  Principle  of  virtual  work.  Six  conditions  of 
equilibrium.  Of  solid  bodies.  Lagrange's  co-elhcients.  Potential.  Torricelli's  principle. 
Statics  of  various  material  systems.  Of  solid  bodie-'.  Of  connected  systems.  Polygons  and 
funicular  curves.  Attractions  of  spheres.  (v)  General  dynamic  theorems.  Conservative 
systems.  Complete  determination  of  motion.  General  equation  of  dynamics.  General 
theorems  deduced  thereCrom.  Momenta  of  inertia.  General  theorems.  Ellipsoid  of  inertia. 
Motion  of  solid  body  about  a  fixed  axis,  about  a  fi.xed  point.  Euler's  equation.  Poinsot's 
method.  Gyroscopic  motion.  Most  general  motion  of  a  solid.  Precession  and  nutations  of 
equinoxes.  Kelative  motion.  Dynamics  of  system^!.  Impact  and  percussion.  Quantity  of 
motion  lost  by  centre  of  gravity.  Direct  impact,  baLisiic  pendulum,  (vi)  Friction,  its  various 
kinds.     Systems  with  friction.     Discontinuities  in  equations  of  motion. 

10.  Appliel  Mechanict. — There  are  twenty  lectures  in  this  subject,  which  is  divided  into  two 
parts,  viz.:— -I.  Mechanirms,  and  II.  Hydraulic  and  pneumatic  machines. 

I  is  divided  as  follows  : — Preliminary   ideas,  realisation   of  rectilinear    motion,  of   motion   about  an 

axis.  Transmission  by  articulated  systems,  by  flexible  conneciions,  chains,  cables,  belts,  etc. 
Transformation  of  one  continuous  circular  motion  into  another,  of  a  rectilinear  into  a  rectilinear 
or  circular.  Transmission  by  water  or  air  ;  by  friction.  Toothed  wheel-',  cylindrical,  conic,  etc. 
Friction  and  resistance.  Helicoidal  wheels  Hyperbolic  gearinj,'.  Trains  of  wheels.  Cams, 
eccentrics,  ratchets,  etc.  I^ubrication,  veaetable,  animal,  mineral  substances.  Testing  and 
apparatus  for  same.  Indicated  work.  "Watt's  indicator  and  its  errors.  Deprez's.  Optical 
indicator.  Indicator  curves.  Clapeyroo's  diagrams.  Work  on  shafting.  Proiiv's  dynamomelric 
brake.     Work  transmitted  to  any  operating  machine.     I'raction  and  rotation  dynamometers^ 

Eapid  calculation.     Graphics.     Area  calculation.     Plajiimeters. 

Machine  tools.     Generalities.     Description  of  principal  machines. 

II  is  thus  developed  : — Rational  mechanics  of  fluids.      Principles   of   thermo-dynamics.     Change  of 

state  and  change  of  position.  Equations  of  equilibrium.  Compressibility.  False  equilibrium. 
Equation  of  energy.  Carnot's  cycle.  Entropy,  etc.  Entropy  diagrams.  Statics  of  fluids. 
Internal  pressure.  Differential  equations  of  the  pressures  in  a,"  fluid  m  equilibrium.  Liquids. 
Archimedes'  principle.  Stability  of  flotation.  Dynamics  of  fluids.  General  equations  of  motion. 
]'CTmanent  motion  and  equation  of  conservation  of  ener^'y.  Zeuner's  and  Bernoulli's  equations. 
Viscosity. 

Hydraulics,  simplifying  hypotheses.     .Apparent  vi.-cosity.     Flow  with  loss  of  head.    Pipes 
and  channels.     Kesistance  of  fluids.     Impact.      Dubuat's   paradox.     Gaugug  and  instruments 
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IL  Pht/sics— There  are  twenty-three  lectures  in  physics.  .These  relate  to  thermo-dynamics, 
conduction,  etc.,  ot  heat,  acoustics,  optics,  and  radiant  heat,  the  detail  is  as  follows  :— Dilatation,  change 
ot  state,  characteristic  equation  of  fluids,  Surrau's  and  Van  der  Waal's  formulas,  density  of  vapour  etc. 
Calorimetry,  specific  heat.  Adiabatic  expansion,  etc.  Delaroche  and  Perard's  law.  Heat  of  fusion  and 
vaporisation.  Mechanical,  kinetic,  and  potential  energv  in  thermo-dynamics.  Equivalent  by  Joule, 
Hirn,  Violle,  et^.  Eepresentation  ot  mechanical  work,  heat  put  into  play,  internal  energy,  cycle  of 
changes,  etc.  Kinetic  theory  of  pertect  gases.  Economic  co-efBcient.  Identity  of  Carnot's  aud  Clausius' 
principles.  Variation  of  entropy  in  a  reversible  transformati.m  from  the' standpoint  of  mechanics. 
Ihermo-dynam.c  scale  ot  a  thermometer  Equation  of  Clapcvron-Clausius.  Di'sipation  of  energy. 
Characteristic  unction  ot  Massiou.  Supei-heating,  ,.fc.  Fourier's  iheorem  and  its  appli.-ations.  Acoustics, 
and  the  general  theory  of  vibrations  and  their  propagation.  Optics.  Laws  of  reflection  and  refraction  in 
isotropic  substances.  Dnpersion.  Colour  spectroscopy.  Phosphorescence.  Fluorescence.  Velocity 
of  light  Genera,  theory  of  emission  interleivMce,  diffraction,  polarisation,  double  refraction,  chromatic 
po  ansa  lion,  light  in  a  biaxial  crysta,,  optica  axes.  Crystals  in  convergent  beam.  Eotatory  magnetic 
polarisation.     Eadiant  heat  dark  spectrum      Emission  and  absorption.  12. 
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12.  Mineral  ^«a/ysjs.— There  are  thirty  lectures  given  in  this  subject.  It  begins  with  generalities, 
the  general  methods  of  qualitative  and  quantitative  analysis,  dry  and  \Vet  wav,  sampline,  minefaloeie  and 
metallurgical  analysis.  ■  i      a  & 

Qualitative  analysis  deals  with  volatilisation,  solution,  precipitation,  special  determination  of 
elements,  the  metalloids  and  metals,  analyses  of  solutions  and  solids. 

Quantitative  analysis  treats  of  general  practice,  operations  by  solution,  gravity  methods,  volumetric 
methods,  electrolytic  methods.  'J'he  more  important  gases,  metalloids,  and  metals,  organic  and  combustible 
matters  are  treated  in  detail.  The  last  two  lectures  deal  with  iron  and  steel,  the  carbon,  silicon,  phosphorus, 
sulphur,  manganese,  chromium,  and  tungsten  content. 

13.  Mineralogy. — To  this  subject  twenty-four  lectures  are  devoted. 

The  organoleptic  characters  of  minerals,  their  crystallo<;raphic  characters  and  crystallography,  the 
systems  of  Miller  and  Levy,  study  of  the  seven  systems,  relation  of  internal  property  to  crystal- 
line symmetry. 

Cheniical  characters  of  minerals,  experiments  with  blow-pipe.  The  oxygen,  nitrogen,  and  carbon 
families  of  the  metalloids.  The  silicates,  anhydrous  protoxides  and  sesquioxidee,  hydrated  silicates, 
protoxides,  and  sesquioxides.  Metals.  Family  of  alkaline  metals  and  their  salts.  Metallic 
earths  and  alkaline  earths.  Uranium,  mercury,  copper,  silver,  gold,  plntinum.  All  these  are 
taken  in  great  detail. 

It.  Perspectice  and  Sfereometri/.— To  these  subjects  twenty-four  lectures  are  devoted.  The  course 
is  thus  developed  : — 

Supplements  of  descriptive  geometry.  EuleJ,  developable,  and  skew  surfaces.  Skew  surfaces  of  the 
second  degree.  tNkow  hyperboloid,  etc.  Intersections  of  surfaces.  Shadows.  Shadows  proper, 
shadows  cast  on  objects,  illumination  of  surfaces,  contours  ol:  equal  depth  of  shade. 

Perspective  of  figures  and  round  bodies.  Apparent  contour.  General  problems  in  perspective, 
liapid  perspective.     Isometric  perspective,  etc. 

Stercotomy  applied  to  wood  and  stone.  Constructions,  joints,  etc.,  in  wooden  structures.  Stone- 
cutting,  etc.     About  six  lectures  are  devoted  to  the  former,  and  seven  to  the  latter. 

13.   Survei/iiiff. — Twelve  lectures  are  devoted  to  this.     These  are  as  follows  : — 

(1)  Geodesy  and  Topography. — Survey.  Case  where  it  is  necessary  to  take  account  of  the  rotundity 
of  the  earth,  f.r  e.xample,  in  piercing  certain  tunnels.  The  determination  of  the  astronomic 
meridian,  etc  ,  is  also  in  the  province  of  geodesy  ;  where  it  is  necessary  to  solve  spherical 
triangles.  Elements  of  spherical  trigonometry.  Fundamental  formula?.  Sidution  of  right  and 
oblique  angled  triangles. 

(2)  Geodesy. — Measurements  oF  lengths,  definition  of  azimuthal  and  zenithal  anL,'les.  To  reduce  an 
angle  to  the  horizon.  The  three  geographic  co-ordinates,  determination  of  one  point  in  relation 
to  another. 

G-eodetic  tr'angulation. 

Construction  '6i  maps  by  conical  development,  by  stereographic  and  orthogonal  projections. 

(3)  Determination  of  the  astronomical  meridian.  Use  of  stars.  Theorem  of  equal  altitudes. 
Tracing  the  meridian  by  the  method  of  equal  altitudes,  by  elongations  of  circumpolar  stars,  by 
one  or  two  observations  of  the  sun. 

(4)  System  of  representation  by  plans,  etc.  Point,  line,  plane.  Applications  to  subterranean 
surveying. 

Determination  of  topographical  relief  by  decomposition  into  "facettes,"  by  level  contours. 
Remarkable  line^.  Wa'^ersheds.  Various  applications.  Longitudinal  sections  (profile)  and 
cross-sections.     Drawing  of  topographic  relief. 

(5)  Topotj'rapliic  pldtts,  conventional  tints,  drawing  of  ordinary  cultivations.  "Writing  on  plans, 
scale.  Copy,  reduction.  The  pdntagraph.  The  two  elements  of  survey,  planimetty,  hypsometry. 
Planimetry.  Details  by  abscissae  and  drdinates.  Polygonal  reticulation.  Intersection  methods. 
Directions,  triangulations.     Method  of  azimuths.     Orientation  of  plans. 

Relation  of  plans.  Graphic  methods,  its  inconveniences.  Method  of  co-ordinates,  its 
advantages.  Calculations  of  horizontal  co-ordinates  directly  from  the  elements  of  survey  by  the 
method  of  azimuths.     Preliminary  calculation  in  survey  by  means  of  a  goniometer.     Problems. 

(6)  Survey  practice. — Alignments.  Horizontal  lengths.  Metric  survey.  Plane  table  and  its  use. 
Square  and  cross  staff.  Testing  and  use.  The  same  as  regards  the  graphometer.  The 
goniometer,  excentricity  of  collimation.     Conditions  to  be  fulfilled  in  a  perfect  goniometer. 

(7)  Description  of  essential  parts.  Limb,  vernier,  level  tubes ;  geodetic  telescope.  Repetition  of 
angle.  Yerification  of  levels.  Centring  the  telescope.  Description  of  the  theodolite.  Relations 
of  its  essential  parts,  verification  and  adjustment.  Setting  up  and  lise  of  theodolite.  Reduction 
to  centre.     Theodolites  with  centred  telescope. 

(8)  Use  of  theodolite  in  ascertaining  the  astronomic  meridian.  Height  of  north  pole.  Mode  of 
observing  centre  of  sun. 

Surveying  Compass. — Magnetic  azimuths.  Direction  of  graduation.  Signs  of  angles  read. 
Conditions  of  a  good  compass.  Excentricity  of  needle,  two  readings  180°  apart.  Description, 
verification,  and  use  of  compass. 

(9)  Bypsometry  or  Levelling. — Apparent  level.  Operations,  formulae.  Water  levels,  etc.  Precise 
levels.  Essential  features  :  their  relation  of  parallelism.  Description,  testing  dnd  adjustttient. 
Bsault's  level,     Lenoir's  with  independetit  bubblie. 

(10) 
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(10)  Trigonometric  levelling  by  inclination,  etc.  Level  compass.  Chezy's  level,  use.  Stadia 
telescope.  Anallatic  telescope.  Tacheometer  and  its  use  in  survey,  especially  in  mountainous 
country. 

(11)  Milling  (Saz-wey*.— Hanging  compass.  Polygon,  inclination,  direction,  and  length.  Pre- 
cautions. Pield-book  calculations  of  horizontal  and  vertical  values.  Graphic  calculations. 
Method  of  co-ordinates.     Eeversion  of  method. 

(12)  Variations  of  magnetic  declination  with  time  and  place.  Necessity  of  taking  account  thereof. 
Advantage  of  astronomic  meridian.     Various  compasses.     Survey  of  main  headings,  etc. 

In  the  second  year  the  following  subjects  are  taken,  viz. ; — 

v.).  Exploitation  of  Mines. — There  are  forty-five  lectures  in  this  subject,  as  follows  : — 

(L)  Generalities,  the  earth's  crust,  and  its  modifications  by  aerial,  aqueous,  thermal,  chemical,  and 
general  chemical  causes. 

(2)  ProspectiDg.  Geologic,  paljfontologic,  petrographic  "indices."  Local  mineralogic  and  archseo- 
logic  indications.  i\T:ignetic  indications.  Thalen's  magnetometer,  inclination  (dip)  compaes. 
MacEvoy's  electric  " revelateiir."     Bores  with  rod,  bores,  etc. 

(3)  Classification  of  boring.  By  means  of  rods.  Percussion-tools.  Oeynhausen,  Degoux  and 
Laurent,  Lippmann,  Kind,  Fabien,  Dru.     Scheme  of  operations. 

(4)  Boring  by  means  of  other  tools.     Boring  with  diamond. 

(5)  Artesian  wells.  Piezomotric  level  and  yield.  Sinkins;,  etc.  Mode  of  working  in  soft  and  hard 
rocks.     Use  of  appliances,  iron,  water,  dilatation  of  cylinders  of  compressed  quick-lime. 

(6)  Explosives  of  2nd  and  1st  Order.  A^elocity  of  explosive  wave.  Mild  and  shattering  explosions. 
Detonation.  Theory  of  explosion.  Initial  pressure.  Power  of  explosive.  Experiments  of 
MM.  Nobel,  Sarrau,  Eoux. 

(7)  Composition  of  explosives.  Powder.  Mercury  fulminate.  Picrate  of  lead.  Diazobenzene 
nitrate.  Nitrate  derivatives  of  aromatic  carbides.  Tsitrobenzenes  and  nitronaphthalenes.  Nitrate 
derivatives  of  cellulose.     Gun  cottons.     Nitroglycerine.     Dynamites. 

(8)  Safety-explosives.  Ignition  temperature,  a  mi.\ture  of  air  and  fire-damp.  Mallard's  and  Le 
Chatelier's  experiments.  Conditions  to  befulHiled  by  safety-explosives.  Additions  of  ammonium 
nitiite.  Safety-explosives  with  dynamite,  gun  cotton,  nitrobenzene,  or  nitronaphthalene  bases, 
etc. 

(9)  Storing  of  dynamite  and  explosives  in  general.  The  Blanzy  experiments.  Charges,  cartridges, 
fuses,  etc.     Electric  firing  and  its  details. 

(10)  Borers,  hand,  compressed  air,  rotatory,  |iercuS'-ion,  etc.,  etc. 

(11)  Supports,  timbering,  etc.  Significance  of  lack  of  homogeneity  in  strata.  Patigue  of  strata. 
Timbering  under  various  conditions. 

(12)  Lining  galleries,  tunnels,  etc.  Brickwork.  i\Iasonry.  Tunnelling  and  supports.  Temperature. 
Methods  in  Mont  Cenis  and  St.  Gothard  tunnels. 

(13)  Shafts.     In  water-bearing  and   dry  strata,  with  brick  or  other  walls. 

(14)  With  metallic  lining.    Processes  of  Lisbet,  Triger,  Kind,  Chaudron,  Poetsch. 

(15)  Subterranean  exploitation.  Generalities.  First  disposition,  number  and  position  of  shafts,  order 
of  exploitation,  principles  and  classification  of  methods. 

(16)  Seams,  lodes,  etc.,  and  method  of  dealing  with  them. 

(17)  Coal  seams,  mode  of  working  thin  seams. 

(18)  Moderate  seams.     Mode  of  working,  "  long  wall,"  panel-work,  pillar  and  stall  system,  etc. 

(19)  Great  seams.    Methods  of  working.     Blanzy's,  Fayol's,  and  other  methods. 

(20)  Continuation  of  above. 

(21)  Exploitation  of  strata,  etc.,  of  small  value.     Open-air  exploitation. 

(22)  Transportation  to  the  surface.  Aerial  transportation.  Hodgson,  Balan,  Lingerwood,  Miller, 
Otto-Bleichert  systems.     Electric  system  of  Jenkin  and  Lambs.     Aerial  monorail. 

(23)  Subterranean  transport.    Various  methods.     Mining  railways. 

(24)  Eolling  stock.     Mechanical  traction,  endless  cord,  etc. 

(25)  Inclined  planes,  cables,  pulleys,  brakes,  safety  appliances,  velocity-regulators,  signals,  etc. 
Motor  power,  animals,  compressed  water,  steam-compressed  air. 

(20)   Cables  round,  flat,  details. 

(27)  Cables  with  variable  load,  according  to  section.  Manufacture  of  diminishing  cables.  Cables  of 
vegetable  fibre,  of  steel. 

(28)  Apparatus  for  extraction. 

(29)  Output,  and  mode  of  keeping  tally.    Loading. 

(30)  Eegulating  extraction.    Coils. 

(31)  Drums.    Counter  weights. 

(32)  Appliances  for  extraction. 

(33)  Continuation.     Ladders,  cages. 

(34)  to  (36)  Drainage    Generalities.  Pumping,    ilotors,  double-action  motors,  rotary  and  centrifugal 

pumps,  pulsometers,  ejectors,  etc. 

(37)  Aeration,  ventilation,  etc.  Temperature.  Vitiatron  of  air  in  mines.  Fire-damp.  Chemical  and 
phys^al  properties^  Combustion,  velocity  of  flame.  Slow  and  rapid  disengagement  of  fire- 
damp.     Pockets  of  fire-damp.    In  old  workings.     In  mines  other  than  coal  mines. 

(38)  Air  necessary.    Murgue's  formula.    Natural  ventilation      Furnaces 

(39)  Aspiration  and  draught  ventilators,  details  of  ventilating  and  calculations  connected  therewith. 

(40) 
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(4:0)  General  rules  for  aeration  of  coal  mines.     Measurement  and  control.   Anemometers.     Pitot's 

tubes.    Fire-damp  measurer. 
(11)  Lighting.    Naked  lamps.    Safety-lamps.    Davy  lamp  and  its  defects.     Clanny  and  Boty  lamps. 

Pumat's,  Muoseler's,  Marsaut's,  Pieler's,  Chesneau's.  Accidents.    Fire  in  a  mine.  Apparatus  for 

entry  into  irrespirable  air. 

(42)  Mechanical  preparation  of  minerals  and  coal.     Classification.    Crushing,  etc. 

(43)  Washing  fine  sand-f.     Jigs,  etc.     Horizontal  current  appliances. 

(44)  Tables,  buddies.     Wasting  and  amalgamation. 

(45)  Treatment  of  coal,  etc.,  etc. 

17.  Metallurgy. — There  are  thirty-five  lectures  in  metallurgy  dealing  with  the  following  :  — 

(1)  G-eneralities,  and  metallurgical  processes  (fire  and  wet  way),  sampling,  etc. 

(2)  Chemical  agents  and  various  reactions,  mechanical  and  electric  energy. 

(3)  Calorific  energy. 

(4)  Combination,  gas  furnaces,  etc. 

(5)  Furnaces,  ordinary,  blast,  reverbatory,  etc. ;  preparation  of  refractory  materials,  construction  of 
furnaces. 

(6)  Accessories  of  furnaces,  flues  and  chimneys,  blowers,  combustible  materials,  vegetable  and 
mineral,  turf,  lignites,  coals,  anthracites,  etc. ;  petroleum  and  natural  gas. 

(7)  Carbonized  material,  wood  charcoal,  coke,  carbonizing  furnaces. 

(8)  Artificial  gaseous  combustibles,  the  gas  of  coke  furnaces,  distillation  of  coals,  manufactured  gas 
from  water,  combustibles,  with  volatile  elements,  various  forms  of  gas  furnaces. 

(9)  Heat  lost  in  metallurgical  furnaces,  sensible  and  potential  heat  of  the  gases  of  such  furnaces, 
increase  of  the  temperature  of  combustion,  Ponsard,  la  Chomette  furnaces,  Calder  apparatus, 
Siemens'  furnace,  Cowper,  Whitwell  apparatus  for  draught  at  high  pressure. 

(10)  Metallurgy  of  iron,  iron  materials,  roasting. 

(11)  Iron  alloys,  general  properties  of  irons  and  steels,  influence  of  the  proportion  of  carbon  and 
cast-iron  steel,  etc.  ;  the  effect  of  silicon,  phosphorus,  sulphur,  manganese,  chromium,  tungsten 
nickel,  copper,  arsenic,  antimony,  aluminium,  oxygen,  etc. 

(12)  Manufacture  of  cast-iron. 

(13)  Eolations  between  the  castings  and  slags,  composition  of  slags  deduced  from  the  fusibility  of 
silico-aluminates,  ideal  working  of  the  high  furnace. 

(14)-(L9)  Furnaces,  thei  racccssories  and  worjjing. 

(20)   Manufacture  of  irons  and  steels. 

(21)-C3l)  Manufacture  of  various  forms  of  iron  and  steel,  puddling,  the  Langlade,  Harvoy,  Piezka, 

and  other  furnaces,  Bessemer  and  Martin-Siemens'  processes. 
(32)-(33)   Forging,  etc. 

(34)  Mechanical  work  with  cast  metal. 

(35)  The  properties  of  irons  and  steels  and  their  testing. 

18.  Applied  Mechanics,  Part  II. — There  are  forty  lectures  on  this  subject,  which  run  aa  follows  : — ■ 

(1)  and  (2)  deal  with  generalities,  water  canals,  equations  of  energy,  motors,  wa'.cr-wheCiS,  etc. 
(3)-(5)  Turbines,  their  details,  construction,  and  operation. 

(6)  Hydraulic  elevators,  rotation  machines,  accumulators,  etc.,  pumps. 

(7)  Eotatory  pumps,  centrifugal  pumps,  etc. 

(8)  Study  of  a  perfect  gas,  its  flow  through  an  orifice,  etc. 

(9)-(10)  Fans,  air-compressors,  etc.,  static  ventilators,  dynamic  ventilators,  the  use  of  air- 
compressors,  windmills,  anemometers. 

(ll)-(23)  Generalities  regarding  heat-engines,  theory  of  saturated  vapour,  theoretical  cycle  of  a 
steam-engine,  high-pressures  and  superheated  steam,  poly-cylindrical  engines,  transformation  of 
indicated  to  effective  work. 

(24)  Foundations  of  machines. 

(25)-(27)  Fly-wheels,  governors,  etc.,  regulating  the  movement  of  hydraulic  turbines. 

(28)  Condensation. 

(29)-(32)  General  theory  and  description  of  the  principle  types  of  boilers,  superheating,  feeding. 

(33)-;  34)   Principal  types  of  machines. 

(35)  Hot-air  and  gas-engines,  Stelling  and  Ericson's  cycles. 

(3G)  and  (37)  The  combustion  of  mixtures  utilized  in  various  motors. 

(38)  and  (39)  Gas  and  petroleum  motors. 

(40)  Eefrigerating  machinery. 

19.  Construction. — There  are  twenty  lectures  in  this  subject,  covering  the  general  theory  of 
construction,  the  bending  and  compression  of  different  members  and  other  forms  of  deformation,  the 
application  of  graphical  statics,  the  elements  of  masonry,  brickwork,  etc.,  plaster,  cements,  concretes, 
foundations  underneath  water,  machines  for  testing  metals,  etc. 

20.  Mineral  Analysis. — There  are  fifteen  lectures  in  this  subject  dealing  with  the  following 
minerals,  viz.,  those  which  contain  cobalt  and  nickel,  molybdenum  and  tungsten,  zinc,  cadmium,  uranium 
and  vanadium,  tin,  lead,  bismuth,  copper,  mercury,  silver,  gold,  platinum  and  the  allied  metals,  examina- 
tions of  minerals  for  lead,  silver,  gold,  etc. 

3—2  Q  21. 
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21.  Geology,  Part  I.— There  are  also  fifteen  lectures  in  this  subject,  dealing  with  the  form,  mass, 
and  internal  temperature  of  the  earth,  general  physical  geography,  external  and  internal  geo-dynamics 
and  petrography. 

22.  Metallurgy,  Part  II.— The  third-year  courses  commence  with  Metallurgy,  Part  II,  in  which 
twenty-four  lectures  are  given.  These  commence  with  generalities,  the  importance  of  the  r61e  of  silicates 
and  metallurgy,  classification  of  minerals,  etc.,  and  then  pass  on  to  roasting,  the  elimination  ot  arsenic, 
antimony,  tellurium,  selenium,  various  kinds  of  furnaces,  roasting  and  rotatory  furnaces,  the  metallurgy 
of  lead,  its  purification,  of  copper,  German  and  English  processes  (dry  methods),  wet  methods  electro- 
metallurgical  processes,  the  metallurgy  of  silver,  dry  way,  combination  of  wet  and  dry  methods,  the 
metallurgy  of  gold,  of  zinc  (Belgian  and  Silesian  methods),  metallurgy  ot  antimony,  ot  mercury,  tin, 
nickel  and  cobalt,  platinum  and  allied  metals,  aluminium,  electro-metallurgical  processes  in  connection 
therewith . 

2.3  Geology  Part  II.— There  are  twenty-five  lectures  in  this  subject.  It  commences  with  animal 
paleontology,  summarisiutr  the  existing  vertebrates.  In  the  first  five  lectures  the  principal  trilobites, 
the  cephalopoda,  belemnites,  ammonites,  gasteropoda,  brachiopoda  graptolites  torammitera,  radiolana, 
etc.,  are  referred  to.  In  the  sixth  lecture  stratigraphical  geography  is  outlined,  the  general  disposition 
of  Caledonian,  Hercvnian,  and  Alpine  zones  being  pointed  out.  The  primitive  crystalhne  rocks  are  dealt 
with  in  the  seventh  lecture.  (8)  Cambrian  and  Silurian.  (9)  Devonian.  (10)  Larboniterous  and 
Permian.  (11)  Triassic.  (12)  Jurassic,  (13)  Cretaceous.  (14)  Tertiary.  (15)  Quaternary. 
(16)  Lectures  on  tectonic  theory  dealing  with  folding,  fractures,  faults,  etc.  (17)  General  structure  of 
mountain  chains.  (18)  Plains.  -  (19)  Mineral  strata,  etc.  (20)  and  (21)  Eormation  of  the  coal  region. 
r22)  Metalliferous  lodes,  etc.  (23)  Iron  and  manganese.  (24)  Chrome,  nickel,  tin,  antimony. 
(25)  Copper,  lead,  silver,  zinc,  mercury,  platinum,  gold. 

24.  Uleetricity.—Theve  are  thirty  lectures  in  this  subject,  developed  as  follows  :— 

(1)  Prehminaries  ;  fields,  lines,  surfaces,  and  tubes  of  force,  flux  of  force,  laminar  and  solenoidal 
fields,  equipotential  surfaces. 

(2)  Karl  Neumann's  theorem,  addition  of  fields,  surfaces  of  discontinuity,  application  of  the  theory 
of  laminar  fields  to  universal  gravitation.  Gauss'  theorems,  field  with  a  spherical  shell  and  plane 
homogenous  stratum,  energy  of  a  system. 

(3)  Static  Electricity.  Electrification  by  friction,  influence,  electric  screens,  electric  charge, 
principle  of  conservation,  superficial  density,  power  of  points,  capacity,  condensers,  grouping  in 
series  and  in  parallel,  Riess'  theorems,  electroscopes  and  electrometers. 

(5)  Use  of  the  electrometer,  dynamic  electricity,  electric  current,  chemical  and  thermo-electric  cells, 
variation  of  potential.  Ohm's  law,  electrolytic  action.  Joule's  law,  Faraday's  law  for  derived 
currents,  resistance,  current  density. 

(6)  Currents  in  conductors  of  tliree  dimensions,  Kirchhoff's  and  Adams'  experiments,  the  heat 
through  the  Joule  effect  in  relation  to  energy.  Variation  of  potential  in  a  circuit  of  electrolytes, 
electromotive  force,  Kirchhofl^'s  laws,  intensity  of  current  and  electric  charges,  power  of  currents 
thermo-electric  phsenomena,  Peltier  and  Thomson  effects. 

(7)  Thermodynamic  theory  of  thermoelectric  or  chemical  cells.  Eavre  and  Silbermann's  experiments, 
Magnus  law,  thermoelectric  power,  formulae  of  Tate  and  Avenarius,  application  of  Carnot's 
principle,  Nobili's  cell,  Lechatelier  pyrometer,  radiomicrometer,  Clamond's  cell,  fundamental 
facts  of  electrolysis. 

(8)  Laws  of  electrolysis,  electrolytic  and  metallic  conductivity,  transport  of  ions,  polarisation  and 
depolarisation  of  electrodes,  electrolysis  of  mixtures,  polarisation  capacity,  applications  to  the 
refining  of  copper,  manufacture  of  aluminium,  hypochlorites,  potassium  chlorate,  etc. ;  electro- 
capillary  phaenomena,  Lipmann's  electrometer. 

(9)  Volta,  Daniell,  Callaud,  Grove,  Bunsen,  Leclanche  de  la  Lande  and  Chaperon,  Grenet,  cells. 
Plante,  Eaure  and  Commelin  and  Desmazures  accumulators.  Contact  electromotive  force, 
theory  of  electrostatic  machines. 

(10)  Magnetism.  Natural  and  artificial  magnets.  Influence  of  the  earth.  Coulomb's  laws. 
Experiments  of  the  divided  magnet.  Eundamental  properties  of  a  particular  magnet.  Magnetic 
moment.  Gauss'  experiment.  Terrestrial  magnetic  field,  its  intensity,  the  nioment  of  a  magnetic 
needle,  intensity  of  magnetisation,  fictitious  equivalent  distribution.  Interior  magnetic  force 
not  determined.  Magnetic  force  and  induction.  Magnetic  force  admits  of  potential.  The 
induction  force  across  a  closed  surface  is  zero. 

(11)  Cylindric  magnets,  closed  magnets.  Various  expressions  of  the  energies  of  a  magnetic  system 
Magneto-motive  force.  Equivalent  sheets,  potential  energy,  and  magnetic  induction  of  a  sheet. 
Lamellar  magnets. 

(12)  Electro- magnetism  and  electro-dynamics,  Laplace's  law.  Action  of  a  magnetic  field  upon  an 
element  of  current.  Laplace's  law  and  Ampere's  paradox,  non-uniform  potential  of  a  linear 
current.  Magnetic  field  of  a  conductor  of  three  dimensions.  Studies  of  the  fields  produced  by 
a  circular  current,  a  cylindric  or  annular  coil,  an  indefinite  cylindrical  conductor,  reciprocal 
action  of  currents,  unit  of  magnetic  force,  potential  of  a  system  comprising  magnets  and 
currents. 

(13)  Co-etficient  of  mutual  induction  and  self-induction  of  two  surfaces,  magnetisation  by  influence, 
magnetic  and  diamagnetic  bodies,  permeability,  residual  magnetism,  hysteresis,  loss  of  work  by 
hysteresis,  Steinmetz'  formula,  determination  of  fields  produced  by  permanent  magnets  or 
currents  in  the  cases  of  perfectly  soft  bodies,  theory  of  magnetic  surfaces,  refraction  of  lines  of 
force  and  induction. 

(14)  Theory  of  induced  magnetisation,  rule  for  evaluation  loss  of  energy  by  hysteresis.  Application 
of  the  principle  of  conservation  of  energy.  Distiticlion  between  energy  of  a  system  and  the 
potential  of  the  forces  which  it  dcvelopes,  induction  phasnomena,  Leuz's  laws,  general  law  of 
induction,  extinction  of  current,  mcnsure  of  the  flux  of  induction,  definition  of  the  co-efficients 
of  self-induction  for  conductors  in  the  neighbourhood  of  magnetic  bodies,  distribution  of  induced 
electromotive  force  is  indeterminate.  (15) 
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(15)  Foucault  currents,  armatures  and  dynamos.  Electro-statics,  specific  inductive  power,  polarisa- 
tion of  dielectrics,  Maxwell's  theory,  displacement  and  displacement  currents,  capacity  of  a 
condenser,  residual  charge  of  condensers,  usual  form.  Electric  units,  characteristic  velocity, 
electro-magnetic  and  electro-static  systems  of  practical  units. 

(16)  Standards  of  resistance,  electro-motive  force,  capacity.  Measurement  of  intensity  mF  .-uirfnt, 
tangent  galvanometers,  ballistic  and  aperiodic  galv.inomoterM,  ain|.Ai'euieters,  eleittm-dy  u.umo- 
meters,  measurement  of  differences  of  potential  and  eleftrom.iiivc  forces  of  measurement'. 

(17)  Wheatstone's  bridge,  ohmmeters  and  wattmeters,  energy  recorders,  measure  of  capacity, 
measure  of  permeability,  hysteresis,  etc.,  dynamo-electric  machines,  elementary  dynamo,  sup- 
pression of  Foucault  currents. 

(18)  Continuous  current  dynamo.     Q-ramme  ring,  collector,  curve  of  potential  at  collector. 

(19)  Electromotive  force  developed  in  the  dynamo,  torsion  of  the  field,  details  of  construction, 
winding,  collector,  etc.,  suppression  Poucault  currents. 

(20)  Brush  and  Thomson-Houston  machine,  bi-polar  and  multi-polar  machines,  various  modes  o£ 
excitation. 

(21)  Excitation  in  series,  coupling  of  dynamos,  motors  with  continuous  current. 

(22)  Mechanical  characteristics  of  motors  according  to  the  method  of  excitation,  use  of  motors, 
variations  of  velocity  in  the  direction  of  movement,  generalities  regarding  alternating  currents, 
Sinusoidal  functions,  phase,  frequency,  and  pulsation  ;  representation  by  means  of  vectors  and 
imaginaries,  fundamental  properties,  laws  of  Kirchhoff  in  the  case  of  alternating  currents, 
inductance,  reactance,  and  impedance  of  a  conductor.  Influence  of  a  condenser  in  series  or  in 
derivation. 

(23)  Continuous  oscillating  charge  of  a  condenser.  E.'ctinguishing  higher  harmonics,  efficient  values 
of  periodic  functions,  use  of  condensers,  polarising  condensers,  localisation  of  alternating 
currents  on  the  surface  of  conductors,  measures  of  alternating  current,  electrostatic  voltmeter 
and  wattmeter,  correction-factor,  measurement  of  power  by  the  method  of  3-voltmeter,  generali- 
ties on  alternators. 

(24)  Uni-polar  inductor,  polyphase  currents,  alternators  with  polyphase  currents. 

(25)  Electromotive  force  of  an  alternator,  curves  of  electromotive  force  and  intensity,  oscillographs, 
synchronous  motors,  graphic  study  of  them,  characteristics  of  alternators,  theory  of  coupling. 

(26)  Practical  condition  of  coupling,  polyphase  currents,  asynchronous  motors  or  induction  motors, 
cyclic  self-induction,  theory  of  asynchronous  motors,  motor  couple. 

(27)  Definition  of  mutual  cyclic  induction  of  the  inductor,  etc.,  monophase  asynchronous  motors 
and  their  theory.     Transformers. 

(28)  Closed  secondaries,  analogy  with  induction-motors,  case  of  inductive  secondary  circuit,  various 
types  of  transformers,  polyphase  current  transformi-rs,  limit  of  power,  Ruhmkorff  coil,  trans- 
formation of  a  simple  alternating  current  into  a  two-phase  current,  and  of  a  two-phase  into  a 
three-phase  current.     Q-eneral  case  of  transformation,  rotatory  transformers  and  converters. 

(29)  Systems  of  distribution  with  two  or  several  wires,  alternating  currents,  loss  of  voltage,  aerial 
and  subterranean  cables,  safety  apparatus,  fuses. 

(30)  Electric  lighting,  incandescent  and  arc -lamps,  photometric  efficiency,  application  of  electricity 
to  traction,  various  methods  of  taking  current,  use  of  accumulators. 

25.  Railways  — There  are  fifteen  lectures  on  this  subject.  These  deal  with  rolling-stock  ;  railway 
trucks ;  carriages,  etc. ;  the  fundamental  equation  of  the  locomotive ;  comparative  study  of  high-speed 
locomotives  and  those  for  the  transport  of  goods ;  the  study  of  locomotives  as  steam-engines ;  the  influence  of 
slopes  and  curves  on  trains;  resistance  of  the  air  and  wind;  Land,  vacuum,  and  Westinghouse  brakes;  study 
of  the  road  ;  the  principal  types  of  rails ;  wood  and  metal  sleepers  ;  the  laying  of  the  road;  its  ballasting; 
changes  of  slope  ;  curves  and  their  adjustment ;  points,  turnouts,  crossovers,  etc.  ;  principles  determining 
railway  routes  ;  position  of  station  ;  earthworks,  bridges,  viaducts,  and  tunnels  ;  protection  against  snow ; 
junction  and  terminal  stations;  goods  sheds  ;  main  and  branch  lines ;  signals,  locking  systems ;  regular, 
optional,  and  special  trains  ;  commercial  exploitation  ;  State  railways  ;  concessions  and  tariffs  ;  tariffs  by 
distance,  the  Belgian  system,  zone  tariflT,  tariffs  at  a  fixed  price  ;  importance  of  a  good  determination  of 
tariff  in  the  interest  both  of  the  exploiter  and  the  districts  served  by  the  railway. 

26.  Mining  Legislation  and  Industrial  Economy. — Fifteen  lectures  are  given  in  this  subject. 
These  lectures  cover  summary  ideas  upon  constitutional  French  law ;  the  legislative  and  executive 
power  and  the  promulgation  of  law  ;  upon  administrative  law  ;  acts  of  public  authority  and  administra- 
tion, direct  and  indirect  agents,  the  President  of  the  Eepublic ;  decrees;  Ministers,  ministerial 
regulations  and  circulars ;  Council  of  State,  its  organisation  and  sections ;  authorities  of  the  ''departe- 
ments;  the  Prefect  and  Council  of  Prefecture;  the  general  Council;  "departmental"  commission, 
under-prefect,  Council  of  the  "  arrondissement,"  Cantons,  communal  authorities.  Mayors,  municipal 
council. 

The  above  constitutes  the  first  lecture.     Only  the  headings  of  the  others  will  be  given. 

(2)  The  Judiciary  authority,  administrative  jurisdiction. 

(3)  Principal  ideas  of  private  right,  appropriation  in  the  public  interest. 

(4)  Civil,  commercial,  and  other  societies. 

(5)  Mining  legislation. 

(6)  Mining,  prospecting,  etc.,  mining  concessions. 

(7)  Eecourse  against  concessions,  laws  governing  the  granting  of  prospecting  rights  to  foreigners, 
etc. 

(8)  G-eneral  characters  of  mining  property. 

(9)  Eolations  between  the  exploiter  of  a  mine  and  others. 

(10)  Damages  occurring  through  exploitation. 

(11)  Eolation  i  0  the  State. 

(12)  Administrative  surveillance,  mining  police. 

(13)  Transformation  of  old  concessions,  iron  mines. 

(14)  Mineral  waters,  unhealthy,  dangerous,  or  inconvenient  establishments,  explosives. 

(15)  Social  laws.  .  ,  ■       ■ 

'    (16)  Insurance  of  life  and  against  accident,     Old-age  pension.     Special  rules  regarding  insurance 
institutions  in  connection  with  mining  industry.  27. 
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27.  Accountancy. — Six  lectures  are  given  on  this  subject,  dealing  with  general  matters,  associations, 
partnerships,  etc.,  industrial  accountancy,  book-keeping,  principles  of  the  application  of  accountancy, 
organisation  of  industrial  accountancy,  etc. 

28.  Vegetable  Paleontology. — Sis  lectures  are  given  in  this  subject,  referring  to  the  utility  of 
plant  fossils  for  determining  terrestrial  formation  in  seeking  for  coal  ;  to  the  periods  and  epochs  of 
fossil  vegetation,  its  classification,  etc.  The  fossils  belonging  to  different  periods  are  dealt  with  very 
fully. 

29.  General  Remarks  on  the  St.  Etienne  School  of  Mines. — The  very  brief  synopsis  given  will  at 
least  serve  the  purpose  of  disclosing  the  thoroughness  with  which  the  courses  are  developed,  and  may  be 
taken  as  characteristic  of  the  other  technical  schools  of  France.!  The  most  cursory  examination  of  the 
programme  discloses  the  fact  that  the  preliminary  attainments  must  be  high,  and  that  the  lectures  are 
really  of  a  very  advanced  type.  The  conditions  for  admission  to  this  school  confirm  what  has  been 
stated.  In  the  Commissioners'  Eeport  on  Secondary  Education,  pp.  206-210,  the  programme  for 
admission  to  the  ''  Ecole  polyiechnique,"  was  given  ;  this  also  clearly  indicated  the  high  character  of 
the  preliminary  education  demanded  for  Prench  higher  technical  schools. 

30.  Other  Technical  Schools. — The  "  Ecole  polytechnique"  is  intended  to  qualify  artillerists  for 
the  army  and  navy,  civil  and  naval  engineers,  hydrographic  engineers,  the  naval  commissariat,  departments 
of  bridges,  roads,  mines,  etc.,  corps  of  engineers  for  the  manufacture  of  explosives,  for  telegraphy,  etc., 
or  more  g('nerally  for  careers  involving  application  of  the  natural  sciences.  This  and  other  eminent 
higher  teclinioal  schools  in  France  are  all  splendidly  equipped  and  organised,  and  their  programmes 
without  exception  shew  characteristic  precision  and  clearnes-s  of  development.  Among  these  might  be 
mentioned  such  schools  as  the  ecole  d'archileciurr,  ecole  des  minen,  ecole  des  ponis  et  chaussecs,  etc.,  all 
famous  schools. 


'  Limitalioa  of  available  time  rcnjcra  it  impossible  to  deal  with  Uusc. 
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CHAPTER  XXXI. 

The  Technical  High  School  of  Charlottenburg,  Berlin. 

[G.  H.  KNIBBS.] 

1.  Inlroduclinn.^^iie  Royal  Technical  High  School  of  Berlin  {Kihivjliche  Technische  I/ochschule  zu 
r>erhn),  situated  at  Berlinerstrasse,  Charlottenburi;-,  a  suburb  of  that  city,  not  only  has  one  of  the  finest 
buildings,  but  is  also  one  of  the  most  renowned  Technical  Universities  in  the  world. 

It  was  founded  in  1879  by  amalgamating  two  existing  schools,  viz.,  the  Bauakademin,  founded  in 
1799,  and  the  GewerhKokademie,  founded  in  1821. 

Its  present  constitution  was  determined  by  the  Statute  of  28th  July,  1S82.  It  is  governed  by  a 
rector,  pro-rector,  and  senate.  At  the  head  of  each  division,  or  school,  or  department,  is  a  president 
(Vorsteher).  It  has  a  very  large  number  of  ordinary  and  extraordinary  i)rofessors,  "  Privatdozenten,"  and 
permanent  assistants,  etc.,  particulars  in  regard  to  which  will  be  indicated  later  in  order  to  give  a  sufficient 
indication  oE  the  magnitude  of  the  institution. 

The  institution  is  immediately  under  the  control  of  the  Jlinistry  for  Ecclesiastical  and  Educational 
affairs  {Ministtrium  d>'r  (jeisllirlii'n,  Uiiferrichls-und  Msdh:ina!-A7i,iieleijeriheiten).  Its  expressed  object  is  the 
furtherance  of  the  education  of  those  engaged  in  technical  and  industrial  callings,  either  in  the  State 
ser-idce,  or  in  that  of  the  general  community,  and  it  has  the  further  object  of  promoting,  by  research 
and  otherwise,  those  branches  of  scientific  and  artistic  knowledge  which  have  any  relation  to  technical  and 
industrial  callings. 

2.  Departments  of  the  Charlottenburg  Technical  High  School. — The  school  is  divided  into  various 
departments  (Abteilungen),  as  follows  : — ■ 

I.   Architecture  (Architektur). 
II.   Civil  Engineering  ( Ban-Inc/enieiir toesen ). 

III.  ^Mechanical  Engineering  (Mascliinen-Ingenieuwesen),  which  inclufles  electro-technics  ( Elektro- 

tedinik). 

IV.  Naval  Architecture  and  Marine  Engineering  (.^chiff-und  Schiffsmaschinen-Bau). 
V.   Chemistry  and  Metallurgy  (Chemie  und  Hiitttnkunde). 

VI.  General  Science — in  particular  Mathematics  and  Natural  Sciences  ( Allgemeine  Wissenschajten, 
insbesondere  fiir  Mathematik  und  Xaturwissenschaften). 

The  Minister  may  increase  the  number  of  these  divisions  as  necessity  arises. 

In  connection  with  each  division  there  are  workshops,  laboratories,  cabinets  of  apparatus,  museums, 
and  experimental  stations  for  the  furtherance  of  special  technical  scientific  knowledge  appertaining  thereto. 

By  way  of  extending  or  completing  the  instruction  given  in  the  lectures,  there  are  practical 
exercises  in  the  drawing-rooms,  or  in  the  laboratories,  workshops,  and  experimental  stations.  Instruction 
is  also  given  in  the  museums,  cabinets  of  collections,  and  by  means  of  field  excursi(^ns  whene\'er  these  are 
appropriate  or  necessary. 

The  instruction  is  arranged  in  courses  of  one  year's  duration,  extending  over  four  years.  In  certain 
cases  only  part  of  the  year  is  set  apart  for  instruction.  There  are  periods  of  vacation  from  the  1st  August 
to  the  1st  of  October,  and  at  Christmas  and  Easter  for  fourteen  days. 

The  list  of  lectures  and  exercises  is  published  six  weeks  at  least  before  the  beginning  of  the  Courses. 

The  lectures  and  exercises  in  which  the  student  desires  to  participate  are  at  his  own  choice.  Definite 
programmes  of  study  for  each  division  are,  however,  drafted  and  recommended  to  students  who  intend  to 
register  for  the  various  departments. 

The  various  departments  are  not,  however,  regarded  as  self-contained  and  complete  schools  of 
training,  and  for  this  reason  students  in  each  department  are  at  liberty  to  attend  classes  in  any  other 
department.  And  even  in  the  courses  recommended,  a  certain  number  of  extra  departmental  classes  are 
always  included.  Department  VI  (General  Science)  is  in  reality  common  to  the  other  five  departments, 
since  it  includes  the  more  general  and  less  technical  subjects. 

3.  Conditions  of  Entrance. — All  ordinary  regular  (matriculated)  students  must  possess  the  Maturity 
Certificate  (Reifezeugnis)  of  a  Gymnasium,  a  Prussian  Realgymnasium  or  "  Realschule  "  of  the  first  rank 
{Realschule  I  Ordnung)  or  of  a  Prussian  "  Oberrealschule  "  (or  Gewerbeschule  with  nine-year  course  and  two 
foreign  languages)  in  order  to  be  admitted ;  otherwise  they  must  present  other  satisfactory  evidence  of 
sufficient  previous  training,  and  exceptional  cases  are  subject  to  the  Minister's  approval.  This  is  designed 
to  ensure  a  thorough  preliminary  education.i 

Educational  institutions  in  other  parts  of  Germany  considered  of  equal  grade  are  officially  indicated. 

In  addition  to  matriculated  students  there  are  what  are  known  as  "  Ilospitanten"  and  "Freihijrer." 
The  former  do  not  possess  the  necessary  qualifications  to  enter  as  regular  students  {immatrikulirte  Stud- 
irenden),  and  their  admission  is  restricted  to  special  courses  of  lectures  and  laboratory  work  ;  the  latter  are 
admitted  under  special  conditions. 

Foreigners  are  admitted  as  matriculated  students  on  satisfactory  evidence  of  sufficient  previous 
training.     If  the  president  of  the  Department  is  in  doubt  as  to  this,  the  question  is  remitted  to  the  Senate. 

Although  each  course  extends  over  four  years  only,  a  considerable  proportion  of  students  continue 
their  studies  beyond  this  period,  perhaps  12  or  13  %. 

Students  are  admitted,  as  a  rule,  at  the  beginning  of  the  academic  year  only,  but  if  the  courses 
allow  also  at  the  beginning  of  a  semester.  Although  they  must  make  a  definite  selection,  a  change  later 
is  not  in  any  way  debarred.  '^■ 

'  As  far  back  as  1898,  out  of  2,000  matriculated  students,  54  %  were  Gymnasiasten,  39  %  Realpymnasiasten,  and 
Duly  7  %  were  from  lower  schools. 
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For  hospitanten  or  irregular  students— Lectures 

Practical  work 


4  Denrees.— The  Technical  High  School  confers  the  degree  of  "  JDiplom-Ingenieur"  (engineering 
diploma  and  that  of  Doktor-  Jngenieur  (Doctor  of  Engineering).  This  right  was  conferred  by  the  law 
(Allerhbchste  Erlass)  of  11th  October,  1899,  and  is  a  recent  decision  after  a  lengthy  consideration  of  the 
academic  dignity  and  educational  value  from  a  liln-ral  and  general  point  of  view  of  thorough  training  in 
any  of  the  branches  of  higher  technology. 

5.  i''ees.— An  entrance  fee  (Aufnahme-Gfhuhr)  of  30  )narks  (30s.)  is  required  of  all  students.  The 
fee  (Honorar)  for  ordinary  courses  is  determined  for  each  Semes/f.r  (lialf-year)  by  the  number  of  hours  per 
week  occupied  by  the  instruction. 

For  regular  students — Lectures  •••     4  marks 

Practical  work  3  marks 

5  marks 
4  marks 
If  lectures  are  repeated  a  reduction  of  40  per  cent,  is  made  in  the  case  of  students  belonging  to  the 

German  Empire.  .  .      ,     ,     •     i     ,        ■  ^  ^  ,i       .    , 

For  participation  in  practical  work  in  the  inorganic,  organic,  technical  chemistry,  metallurgical, 
electro-chemistry,  and  photo-chemical  laboratories,  the  charge  is  85  marks  per  half-year ;  for  practice  in 
physical  chemistry,  15  marks;  for  practice  in  the  laboratory  for  heat-technique,  20  marks;  in  the 
mechanical  laboratory,  liO,  30,  <n-  50  marks;  for  piactic<'  in  photography,  60  marks;  the  fee  for  practical 
work  in  the  electro-technical  laboratory  is  50  raark.s  for  r.-gular  students,  and  60  marks  for  Hospitanten. 
The  fee  for  the  geoilctic  "  Pr'jktikum"  is  12  marks.  For  the  course  in  helio-printing,  etc.,  3-6  marks  is 
charged,  ac -ordins  to  whether  it  is  of  two  or  four  weeks'  duration.  Those  who  undertake  practical  work 
in  the  chemical  laboratories  luue  also  to  pay  15  marks  per  half-year  as  security  against  damage. 

The  total  fees  per  annum  would  run  therefore  from  300-350  marks  (roughly,  say,  from  £15  to  £18). 
Scholarships  \;u ying  from  about  £20-£30  per  annum,  derived  partly  from  State  funds  and  partly 
from  the  towns,  are  annually  awarded. 

6.  InstUuUs  and  collections  of  various  ki in l^  in  the  Charlottenhurg  Technical  High  School. — The 
institutes  mentioned  hereunder  form  part  of  the  technical  and  material  ecjuipment  of  the  Berlin 
Technical  High  Scliool.  In  the  department  "f  IMechanical  Engineering,  there  are  an  electro-technical 
laboratory  and  a  chemical  laboratory;  in  the  department  of  Chemistry  and  Metallurgy  there  are  the 
ort^anic,  inorganic,  and  metallurgical  laboratories,  the  Mineralogical  and  Geological  Institute,  and  the 
oro-anic,  photo-chemical,  and  technical  chemistry  laboralories.  'J'he  department  of  General  Science  has 
associated  with  it  the  Pliysical  Institute.  Intimately  ccjnnected  with  the  Technical  High  School,  also,  is 
the  mao-nificent  establishment  for  experimemal  resear>Ii  in  the  provinces  of  mechanics  and  technology 
known  as  "die  koniylich  iiierltnni^cli-techanisrhe  Versachsans/alt"  at  Gross  Lichterfelde,  about  5|  miles  out 
of  Berlin.  This  has  departments  for: — (1)  The  testing  uf  metals;  (2)  testing  of  building  materials; 
(3)  of  paper  ;  and  (4)  of  oils  ;  and  in  itself  has  a  staff  of  about  60  persons.  At  the  Technical  High  School 
itself,  there  is  also  a  nu  chanical  workshop  very  finely  fitted  up. 

The  following  collections  of  raateri  ds  form  also  an  import  mt  part  of  the  splendid  equipment  of  this 
renowned  school ;-  - 

(1)  Beutli-lSehinkel-I\Iuseum ;  (2)  Collection  of  plaster  casts;  (3)  Callenbach-collection ;  (4) 
Architectural  ^luseum  ;  (5)  Collection  of  building  materials  ;  (6)  Collection  of  building  models ; 
(7)  Collection  of  geodetical  instruments  ;  (S)  Collection  for  road  illu.strating  engineering  and 
rail-roads  etc.  ;  (9)  Collection  for  water  woiks  ;  (10)  Collection  for  iron  structures  in  connection 
with  civil  engineering;-;  (11)  Collection  illustrating  railway  construction;  (12)  Collection 
illustrating  hridge  structures;  (13)  Keuleaux'  kinematic  collection;  (14)  Collection  for  illus- 
trating mechanical  eni;ineering  in  connection  with  railways,  rolling-stock,  etc.;  (15)  Collection  for 
illustrating  mechanical  technology;  (16)  Engineering  and  mechanical  collection;  (17)  Kaval- 
architecture  collection;  (18)  Phot(jchemical  collection;  (19)  Mineralogical  museum;  (20) 
Physical  collection. 
There  is  also  a  very  fine  library  connected  with  the  school. 

7.  TeachiiKj-ataff  and  Students. — In  order  to  recoifiiise  the  magnitude  of  the  Berlin  Technical  High 
School,  it  may  be  mentioned  that  it  had  in  the  ^\'inter  Semester  of  1901-2,  3,493  regular  studentSj 
and   1,318  Hospitanten,  etc.;  in  all,  4,Sll. 

Its  Professorial  staff  numbers  as  follows,  for  the  different  departments  indicated  in  the  table,  viss.  : — 

Pnifcastirial  staff,  etc. 


Departments. 

Denomination. 

I. 

II. 

III. 

IV. 

V. 

VI. 

Totals. 

Principal        

Ordinary  professors  ... 
Extraordinary  professors 

Privatdozenten          

Permanent  assistants 
Constructing  Engineers 
Lecturers  in  foreign  languages 

1 

8 

10 

16 

I 

1 

1) 

5 

s 
s 

1 

11 
8 
9 

11 
6 

1 

4 
1 

1 
3 

1 
7 
7 

17 
15 

1 
8 

10 

14 

4 

""'3 

6 
47 
41 
65 
42 
8 
3 

Totals          

36 

31 

46 

12 

47 

40 

212 

Students 

493 

624 

1,688 

327 

360 

1 

3,493 

Each  of  th(^  above  departments  embraces  a 
several  paragraphs  next  following. 


very  large  number  of  courses,  which  are  detailed  in  the 
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following  s%rC  viz^r-!!^^''''''''''-"^''  *^'  Bepartment  of  Architecture  there  are  98  courses,  including  the 


_  9    ancient   architecture,   with  exercises  in  detail ;  10,  review  of  the  history  of  art 

ancient,  early  Christian  and  Italian  art  of  the  Middle  Ages  and  the  early  renaissance-  11 
ancient  art;  12,  review  of  the  history  of  art  (II)  ;  Italian  art  in  the  high  renaissance  and 
IJarocchio;  13  ancient  Christian  art  and  Italian  art  of  the  Middle  Ages;  14,  figure  drawing 
trom  models,  etc.;  15,  landscape  drawing  from  examples  in  pen,  pencil,  charcoal  and  Indian  ink 
and  painting  m  water  colors  from  models  and  from  nature  ;  16,  ornamental  modelling  ;  17  ficrure 
modelling;  18,  statics  of  engineering  structures;  19,  general  mineralogy;  20,  general  geology 
21  _  geological  practicum ;  22,  architectural  technology  ;  23,  foundations,  bridge-building' 
retaining _  wall  and  piling,  etc.;  24,  fundamental  elements  of  railway,  road,  and  hydraulic 
construction ;  2.5,  plan-drawing  ;  26,  history  of  the  development  of  the  principal  ornamental 
torms  ;  27,  interior  decoration  ;  28,  theory  of  building  cmstruction  (higher  course)  ;  29,  calcula- 
tion and  estimates  of  building;  30,  materials  of  construction  ;  31,  ornament  drawing. 

These  31  courses  constitute  those  offered  in  the  first  j'ear  in  architecture. 

In  the  second  year  the  subjects  of  instruction  are  : 

32,  Ancient  architecture  (exercises) ;  33,  history  of  the  art  of  building  in  Western  Asia  and  Greece ; 
34,  history  of  Roman  architecture  ;  35,  simple  structures,  including  agricultural  buildings,  etc.; 
36,  designing  of  buildings  from  given  plans  ;  37,  review  of  the  history  of  art  (I)  (ancient,  early 
Christian  and  Italian  art  of  the   Middle  Ages  and  of  the  early  renaissance) ;  38,  ancient  art ; 

39,  review  of  the  history  of  art  (II)  (Italian  art  in  the  time  of  the  renaissance  and  of  Barocchio) ; 

40,  ancient  Christian  art  and  Italian  art  of  the  Middle  Ages;  41,  ornamental  modelling; 
42,  figure  modelling  ;  43,  drawing  of  figures  from  models,  etc.;  44,  landscape  drawing  from  models' 
in  pen  and  ink,  pencil,  crayon  and  Indian  ink,  and  painting  in  water  colours  from  models  and  from 
nature  ;  45,  fittings  of  a  house  and  its  furniture,  ancient,  mediseval,  and  early  renaissance  style  ; 
46,  the  same,  renaissance  style,  and  those  prevailing  to  the  end  of  the  18  th  century. 

These  15  courses,  32  to  46,  constitute  those  offered  during  the  second  year. 
In  the  third  year  the  subjects  treated  of  are  : — 

47,  Prevention  against  accident  (theory  of  industrial  hygiene,  technical  part) ;  4S,  theory  of  industrial 
hygiene  (social,  political,  chemical  and  physiological  part)  ;  49,  statics  of  civil  engineering  (III)  ; 
50,  fundamental  elements  of  the  theory  of  iron  structures  ;  51,  theory  of  building  construction 
(higher  course)  ;  52,  ventilation  and  heating  ;  .53,  history  of  the  architecture  of  Western  Asia  and 
Greece ;  54,  history  of  Roman  architecture  ;  55,  drawing  of  ornaments  in  detail  and  studies  of 
ornaments;  56,  history  of  the  development  of  the  principal  ornamental  forms ;  57,  selected 
chapters  from  the  history  of  ornament ;  58,  mediaeval  architecture  and  architectural  designs  in 
stone,  brick  and  wood;  59,  theory  of  the  construction  and  form  of  medieval  architecture;  60, 
decorations  of  Gothic  edifices  ;  61,  wooden  structures  ;  G2,  designs  and  details  in  mediseval  forms, 
with  special  regard  to  brick  buildings  ;  63,  designs  of  structures  according  to  definite  schemes  ;  64, 
brick  buildings;  65,  the  most  important  kinds  of  public  and  ))rivate  buildings  and  city  establish- 
ments ;  66,  architecture  of  the  renaissance  and  designs  of  buildings;  67,  designs  (plans)  of 
buildings,  with  all  their  details ;  68,  practice  in  architectural  sketching ;  69,  architectural 
perspective  drawing  ;  70,  modelling  and  drawing  from  nature  (life) ;  71,  designing  of  figures  from 
instructions  ;  72,  drawing  of  figures  from  the  living  model ;  73,  Barocchi  and  "  Rococo,"  and 
general  history  of  style,  decorative  and  industrial  art;  74,  history  of  the  style  of  the  19th 
century  (decoration,  industrial  art).  These  28  courses,  47  to  74,  are  those  offered  in  the  third 
year. 

In  ^e  fourth  year,  the  subjects  treated  of  are  : — 

75,  Mechanisms  (I)  ;  76,  mechanisms  (II)  ;  77,  history  of  the  architecture  of  Western  Asia  and  Greece  ; 
78,  history  of  Roman  architecture  ;  79,  coloured  decoration  ;  80,  selected  chapter  from  the  domain 
of  ornamentation  ;  81,  designing  of  ornaments  from  instructions,  free  or  improvised  sketching  ; 
82,  mediseval  architecture  and  designs  in  stone,  brick  and  wood  ;  83,  theory  of  the  construction 
and  form  of  mediaeval  architecture  ;  84,  the  decorations  of  Gothic  structures  ;  85,  wooden  con- 
structions ;  86,  designs  and  details  in  mediseval  forms,  with  special  regard  to  brick  edifices  ;  87, 
brick  buildings ;  88,  the  most  important  kinds  of  public  and  private  constructions  and  city 
buildings  ;  89,  architecture  of  the  renaissance  and  designs  of  buildings  ;  90,  designs  of  buildings 
from  instructions,  etc.  ;  91,  designs  of  buildings,  with  complete  details  ;  92,  practice  in  architectural 
sketching;  93,  lighting  and  heating;  94,  modelling  and  drawing  from  nature  (life)  ;  95,  designing 
of  figures  according  to  given  instructions  ;  96,  drawing  of  figures  from  the  living  model  ;  97,  Barocchi 
and  "  Rococo  "  (general  history  of  style,  decoration,  industrial  art) ;  98,  history  of  style  from  the 
19th  century  (decoration,  industrial  art).  The  above  24  courses,  75  to  98,  are  those  offered  for 
the  fourth  year  in  architectural. 

9.  Courses  in  Civil  Engineering. — There  are  in  all  65  courses  belonging  to  this  division,  which  are 
as  follows : — 

1st  Year. — 1,  experimental  physics  ;  2,  physical  exercises  ;  3,  higher  mathematics  ;  4,  descriptive 
geometry  (I)  and  (II) ;  5,  mechanics  ;  6,  elementary  geodesy  ;  7,  geodetical  ''  Praktikum  "  (I) ;  8, 
exercises  in  .surveying;  9,  experimental  chemistry;  10,  introduction  to  experimental  chemistry; 
11,  constructions  in  wood  and  stone ;  12,  elementary  analysis  and  algebra;  13,  higher  mathe- 
matics; 14,  descriptive  geometry;  15,  introduction  to  experimental  chemistry.  Courses  12  to  15 
inclusive  are  for  students  entering  at  Easter,  1903. 

The 
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The  courses  for  the  second  year  are : — 
16,  definite  integrals  and  differential  equations;  17,  mechanics  IT;  18,  selected  chapters  from 
mechanics  and  its  history  :  19,  graphical  statics  ;  20,  plan-drawing  ;  21 ,  geodetical  "  Praktikum  "  ; 
22,  higher  geodesy  ;  23,  general  mineralogy  ;  24,  general  geology;  25,  geological  "  Fraktikum" ; 
26,  mechanical  technology  ;  27,  technology  of  construction ;  28,  theory  of  the  examination  of 
materials,  with  practical  exercises ;  29,  building-construction  in  wood  and  stone  ;  30,  machines  I, 
and  summary  of  the  elements  of  machines  ;  31,  machines,  power,  work,  in  particular  machine- 
construction;  32,  encyclopsedic  electro-technics,  including  electro-telegraphy,  with  expeiiments  ; 
33,  the  theory  of  architectonic  form;  34,  metallurgy  of  iron  ;  35,  the  general  theory  of  political 
and  social  economy ;  36,  introduction  to  jurisprudence  and  political  science;  37,  higher  mathe- 
matics ;  38,  descriptive  geometry  IT.  The  courses  16  to  36,  21  in  all,  are  those  offered  in  the 
second  year;  37  and  38  are  for  new  students  entering  in  Easter,  1902. 

In  the  tJdrd  year  the  courses  are  : — 
39,  statics  of  building-contruction  ;  40,  exercises  in  the  statics  of  building-construction  ;  41,  stone  and 
wooden  bridges,  retaining- wall,  etc.;  42,  roads  and  street  railways  ;  43,  railway  construction  I,  the 
fundamental  elements  thereof ;  44,  the  main  features  of  the  establishment  of  railway  stations  ; 
45,  railway-buildings  and  other  constructions  for  rolling-stock,  etc.  ;  46,  foundations ;  47, 
practical  hydraulics  ;  48,  flood-gates,  locks,  and  canal  construction  ;  49,  construction  of  banks  and 
weirs;  50,  iron  constructions  in  connection  with  civil-engineering  ;  51,  railway  engines  (locomo- 
tives, carriages,  and  mechanical  arrangements) ;  52,  theory  of  potential ;  53,  calculus  of 
variations.     The  courses  39  to  53  are  those  offered  in  the  third  year. 

In  the  fouriJi  year  the  subjects  are  :— 
54,  the  constructive  works  in  railways  IT  (including  tunnelling  and  the  establishment  of  large  railway 
stations) ;  55,  railway  management,  includingsafety  appliances  (exercises  in  the  designing  of  tables); 
56,  iron  bridges  and  difficult  iron  constructions ;  57,  movable  bridges  ;  58,  sea  and  harbour 
works  ;  59,  sea  and  harbour  works,  with  exercises  in  design ;  60,  canalisation,  etc.,  includinc 
agricultural  technique;  61,  the  water-suj)ply  of  cities;  62,  drainage  of  cities ;  63,  electric 
railways;  64,  sketcli  of  naval  architecture;  65,  theory  of  functions.  These  12  courses,  54  to  65, 
conclude  those  offered  in  civil-engineering. 

10.    Courses   in    Mechanical  Eiigineerinc/. — This     division    includes     138     courses,    which    are   as 
follows : — 

1,  Experimental  physics;  2,  exercise?  in  the  physical  laboratory,  physical  measurements;  3,  higher 
mathematics  ;  4,  mechanics  T  ;  5,  descriptive  geometry  ;  G,  mechanical  technology  ;  7,  introduction 
to  the  construction  of  engines  ;  8,  introduction  to  experimental  chemistry  ;  9,  the  general  tleory 
of  political  economy  I  and  II. 

The  subjects  of  the  second  year  are  : — 
10,    mechanics;   11,  the  elements   of  machines;  12,    thermo-dynamics ;   13,  theory  of  materials;  14, 
graphical  statics;    15,   lifting-machines;   16,  exercises  in  the  mechanical  laboratory  I   (half-year 
course);    17,   mechanical  technology;    IS,  political   economy;    19,  commercial  transactions  and 
commercial  policy. 

The  subjects  of  the  third  year  are  : — 
20,  electro-mechanics;  21,  design  of  machinery  for  lifting;  22,  construction  of  steam-engines;  23, 
hydraulic  turbines,  etc.  ;  24,  exercises  in  mechanical  laboratory  IT  ;  25,  power-eii"ines  ;  26, 
elements  of  ordinary  and  underground  engineering  ;  27,  boilers;  28,  statics  of  building-construc- 
tion; 29,  financial  science;  30,  banking  and  exchange  business  ;  31,  exercises  with  re;'ard  to 
banking  and  commercial  business. 

In    the  fourtlt  year  the  curriculum  is  divided  into  general  mechanical  engineering,  railwav-cn"-ine 
constructicm,  and  electro-technics.     The  subjects  taught  in  connection  with  general  mechanical  eng'ineenng 
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32,  Design  of  water-power  engines  (half-year  course);  33,  buildings  necessary  for  industrial 
engineering  works;  34,  buildings  necessary  for  communal  mechanical  works;  35,  machine 
construction;  36,  water-power  engines;  37,  designs  for  water-power  engines  and  boilers; 
38,  machine  tools  ;  39,  exercises  in  the  mechanical  laboratory  TIT  ;  40,  technique  of  the  production 
of  cold  ;  41,  theory,  construction  and  application  of  freezing-machines ;  42,  exercises  in  the 
electro-technical  laboratory  ;  43,  construction  of  dynamos  and  transformers. 

The  courses  in  the    section  for  railway-engine  construction  are  : 

44,  construction  of  railway  engines,  locomotives,  carriages,  and  general  characteristics  of  the 
superstructure;  45,  railway  management,  railway  despatch  service,  systems  of  sio-nallinc ; 
46,  working  material,  installation  and  material  for  workshops  [33,  arrangement  of  buildings 
for  industrial  machinery  ;  34,  arrangement  of  building  for  communal  mechanical  worksji  •  47  the 
iron  constructions  of  the  civil-engineer ;  [38,  machine  tools];  48,  iron  bridges  and 'difficult 
engineering  structures;  49,  electro-telegraphy  [39,  exercises  in  the  mechanical  laboratory; 
42,  exercises  m  the  electro-technical  laboratory];  50,  railway  arrangements  and  working, 
mclusive  of  safety  appliances  ;  51,  railway  buildings,  stations,  and  other  constructions  necessaiy 
m  railway  working;  52,  transport  [43,  construction  of  dynamos  and  transformers]. 
The  courses  in  electrotechnics  are  as  hereunder  : 

[42,  Exercises    in   the   electro-technical  laboratory] ;    53,   selected    chapters    from  electro-mechanics 

[43,  construction  of  dynamos  and  transformers  ;  39,  exercises  in  the  mechanical  laboratory] ;  54 

3r.!nt.,l       "^    ly^f  nations;    5:..    encych,p«dic    treatment   of   electro-technics,    including 

expe    mental    electro-telcKiuphy;  56,    electric   measurements;    57,    technique     of   lighting,    and 

installations  for  that  purpose;  58,   technique  of  alternating  currents  ;  59,  transmission  of  electric 


energy ; 


'  Tlio  square  brackets,  [],  denote  that  the  coursp  o^ni  1-5  ;.i  o,T  «„„!■  l-         ■,  •        .    , 

^  '■  ■"  coiuse  o.cuij  m  an  carher  section  :  it  la  not  therefore  counted  twice. 
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energy  ;  60,  transmission  of  alternating  currents  through  long  distances  ;  61,  electric  railways  ; 
62,  selected  chapters  from  electro-technics ;  63,  electro-technical  calculations  (resistance, 
conductivity,  and  machinery) ;  6t,  alternating  current  converter  [49,  electro-telegraphy] ;  65, 
working  technique  for  electrical  works  and  commercial  enterprises;  67,  the  physical  foundations 
of  electro-technics,  I  and  II,  parti,  in  summer;  68,  elements  of  electro-chemistry ;  69,  general 
electro-chemistry;  70,  applied  electro-chemistry;  71,  magnetic  and  electric  units,  and  modes  of 
measurements  ;  72,  electro-magnetism  and  induction  ;  73,  theory  of  galvanism  ;  74,  introduction 
to  the  theory  of  potential ;  75,  outlines  of  the  theory  of  potential,  and  its  application  in  the  theory 
of  electricity  ;  76,  on  electric  oscillations. 

The  following  courses  are  distributed  in   years  I   to   IV"  for   all   specialisations  in  the  subject  of 
mechanical   engineering : — 

77,  Readings  of  French  authors ;  78,  English  for  beginners  and  for  advanced  students ;  79,  Russian,  four 
courses,  progressive  ;  80,  prevention  of  accident,  industrial  hygiene,  technical  part ;  81,  industrial 
hygiene,  social,  political,  chemical,  and  physiological  part;  82,  special  mechanical  technology; 
83,  ventilation  and  heating  ;  84,  exercises  in  the  laboratory  for  heat  technique  ;  85,  exercises  in  the 
statics  of  building  construction  ;  86,  applied  mathematics  ;  87,  kinematic  gecjmetry,  and  theoretical 
kinematics  ;  88,  the  driving  of  machinery,  applications  of  kinematics  ;  89,  changes  in  the  structure 
of  metals;  90,  foundations,  bridges,  retaining  walls,  etc.;  91,  elements  of  railway,  road,  and 
hydraulic  constructions  ;  92,  railway  construction  I ;  93,  foundations  ;  94,  practical  hydraulics  ; 
95,  drainage  and  canals  ;  96,  streams  and  weirs ;  97,  water  supply  and  watering  drainage,  etc.,  of 
a  city  ;  98,  movable  bridges ;  99,  sketch  of  naval  architecture ;  100,  marine  boilers  I  and  II ;  102, 
auxiliary  engines  on  ships  ;  103,  metallurgy  I  and  II ;  104,  metallurgy  ;  105,  the  equipment  and 
working  of  a  foundry ;  106,  chemical  technology  I;  107,  chemical  technical  information  as  to 
organic  substances  ;  108,  definite  integrals  and  differential  equations ;  109,  theory  of  curves  and 
surfaces  in  space;  110,  introduction  to  vector  analysis;  111,  descriptive  geometry,  land  II;  112, 
selected  chapters  in  analytical  mechanics ;  113,  mathematical  physics  ;  114,  mathematical  physics  ; 
115,  elementary  geodesy ;  116,  practical  exercises  in  surveying;  117,  general  mineralogy;  118, 
general  geology  ;  119,  theory  of  potential;  120,  calculus  of  variations  ;  121,  theory  of  functions  ; 
l22,  mechanical  theory  of  heat ;  123,  physical  measurements  and  measuring  instruments;  124, 
sketch  of  technique  of  gas  analysis;  125,  hygiene  for  architects  and  engineers;  126,  political 
questions  of  the  day  ;  127,  history  of  socialism  ;  128,  general  political  economy  ;  129,  elements  of 
financial  science;  130,  industrial  law ;  131,  commercial  law;  132,  patent,  trade-mark  and  similar 
law  ;  133,  building  laws;  134,  photographic  and  heliographic  practice  ;  135,  introduction  to 
jurisprudence  and  State  science,  with  discussion  of  interesting  cases ;  136,  industrial  protection, 
laws  concerning  patents,  trade-marks,  etc.;  137,  administrative  law;  138,  citizens  law-book, 
selected  chapters. 
It  will  be  seen  from  the  above  that  the  range  of  lectures  which  may  be  attended  by  a  mechanical 
engineer  are  very  large  indeed. 

11.  Courses  in  Naval  Architecture  and  Marine  Engineering. — The  total  number  of  courses  in  the 
four  years  for  naval  architects  and  marine  engineers,  etc.,  is  41,  the  details  being  as  follow  : — 

First  Year.  1,  Experimental  physics  ;  2,  exercises  in  the  physical  laboratory,  chiefly  physical 
measurements  ;  3,  higher  mathematics  ;  4,  mechanics  ;  5,  descriptive  geometry  I  and  II ;  6, 
engineering ;  7,  theory  of  building  construction  ;  8,  freehand  drawing  (decorations  of  the  bow 
and  stern  of  a  vessel);  9,  mechanical  technology  ;  10,  experimental  chemistry;  11,  introduction 
to  experimental  chemistry  ;  12,  drawing  and  designing  of  ships. 

In  the  second  year  the  courses  are  : — 
13,  Mechanics ;  14,  elements  of  machines  ;   15,  the  mechanics  of  heat  ;   16,  lifting  machines  (winches, 
cranes,   etc.);     17,    metallurgy  I  and    II;    18,   theory   of    ships    I  and  II;    19,   drawing  and 
designing  of  ships  I ;  20  instruction  in  designing  of  ships ;  21,  practical  naval  architecture  ;  22, 
marine  boilers. 

In  the  third  year  the  courses  are  : — 
23,  Construction  of  steam-engines  ;  24,  technique  of  the  refrigerating  plant ;  25,  equipments  of  men- 
of-war  ;  26,  theory  of  ships  III ;  27,  designs  of  ships  II ;  28,  instruction  in  designing  of  vessels  II ; 
29,    practical    naval    architecture    II;     30,    flushing    and    similar    arrangements,    water-tight 
compartments ;  31,  marine  boilers  II ;  32,  designing  of  marine  boilers  ;  33,  marine  engines. 

In  the  fourth  year  the  courses  are  : — 
34,  Construction  of  men-of-war;  35,  designing  of  ships  III;  36,  marine  engines ;  37,  designing  of  marine 
engines,  system  of  pipes  ;  38,  auxiliary  machinery ;  39,  machine  tools  ;  40,  exercises  in  the  electro- 
technical  laboratory  (for  marine  engineers)  ;  41,  encyclopsedic  electro-technics  with  experiments. 

12.  Courses  in  Technical  Chemistry. — The  total  number  of  courses  in  the  four  years  for  technical 
chemists  is  58,  the  details  being  as  follows : — 

First  Tear.  1,  Elements  of  the  differential  and  integral  calculusand  analytical  geometry;  2  elements 
of  mechanics  ;  3,  elements  of  descriptive  geometry,  with  exercises  ;  4,  experimental  physics  ;  5, 
experimental  chemistry  I  (metalloids) ;  6,  experimental  chemistry  II  (metals) ;  7,  crystallography 
and  mineralogy  ;  8,  "  Pro^i!ite?»  "  for  crystallographical  mineralogy  ;  9,  mechanical  technology  I ; 
10,  machines  I,  with  exercise  in  machine  drawing  ;  11,  machines  II,  with  exercises  in  machine 
drawing;  12,  general  botany  ;  13,  special  botany;  14,  microscopy  :  15,  exercises  in  the  physical 
laboratory  (physical  measurements)  ;  16,  practical  work  in  the  inorganic  laboratory. 

The  courses  in  the  second  year  are  as  follows  .• — 
17,  Organic  chemistry  ;  18,  chemical  technology  I ;   19,  analytical  chemistry  ;  20,  organic  chemistry  I; 
21,  theory  of  building  construction,  with  exercises  ;  22,  spectrum  analysis  ;  23,  practical  work  in 
the  inorganic  laboratory  ;  24,  metallurgy.  The 
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The  following  are  tte  third  year  courses,  viz.  : — 
25,  Agricultural  industry  ;  26,  chemical  technology  II ;  27,  glass  ceramics  and  apparatus  connected 
with  their  manufacture;  28,  general  geology  ;  29,  geological  "Praktikum";  30,  microscopic- 
crystallographical  exercises  ;  31,  chemistry  of  foodstuffs;  32,  history  of  chemistry;  33,  general 
photography;  34,  introduction  to  photographic  optics;  ,  35  photo-chemistry  and  photo-mechanical 
processes ;  36,  photographical  exercises  in  ordinary  processes  ;  37,  practical  work  in  the 
photo-cheinical  labortory  (special  for  such  students  who  desire  to  devote  themselyes  to  photo- 
chemistry) ;  38,  types  of  construction  of  photographic  optical  instruments ;  39,  colloquium  on 
subjects  from  organic  chemistry;  40,  organic  chemistry  II;  41,  practical  work  in  the  organic 
laboratory  ;  42,  microscopy  II. 

In  the  fourth  year  the  courses  are  as  follows  ; — 
43,  Practical  work  in  the  technico-chemical  laboratory ;  44,  dyes,  bleaching,  dyeing,  printing  on 
materials,  etc. ;  45,  investigation  of  sugars ;  46,  precautions  against  accidents  (industrial  hygiene, 
technical  part) ;  47,  industrial  hygiene  (social  political,  chemical  and  physiological  part) ;  48,  sketch 
of  the  technique  of  gas  analysis  ;  49,  practical  work  in  the  electro-chemical  laboratory ;  50,  general 
electro-chemistry;  51,  applied  electro-chemistry;  52,  physical  chemistry;  53,  thermo-chemistry ; 
54,  physico-chemical  exercises ;  5.5,  examination  of  vegetable  and  animal  fats,  oils  and  wax ; 
56,  examination  of  mineral  oils  and  other  naphtha  products  ;  57,  exercises  in  heliographical  work ; 
58,  "Colloquium"  on  subjects  from  organic  chemistry. 

13.  Courses  in  Metallurgical  Engineering. — The  total  number  of  courses  in  the  four  years  for 
Metallurgical  engineers  is  56,  the  details  of  which  are  as  follows  : — 

First  Year.  1,  Elements  of  the  differential  and  integral  calculus  and  of  analytical  geometry; 
2,  elements  of  mechanics ;  3,  elements  of  descriptive  geometry  with  exercises ;  4,  experimental 
physics  ;  5,  exercises  in  the  physical  laboratory  (physical  measurements) ;  6,  experimental  chemistry 
(metalloids) ;  7,  experimental  chemistry  (metals) ;  8,  crystallography  and  mineralogy ;  9, 
crystallographioal-mineralogical  PraA;<i^t6.«} ;  10,  mechanical  technology;  11,  introduction  to 
engineering ;  1 2,  practical  work  in  the  inorganic  laboratory. 

Second  Year.  13,  Organic  chemistry  I ;  14,  chemical  technology  I;  15,  analytical  chemistry; 
16,  spectrum  analysis;  17,  practical  work  in  the  inorganic  labpratory;  18,  general  geology; 
19,  geological  Praktikum,  20,  metallurgy;  21,  preparatory  operations;  general  docimacy ; 
23,  theory  of  building  construction  with  exercises;  24,  mechanical  technology  II;  25,  machines, 
with  exercises  in  machine-drawing;  26,  mechanics  of  heat ;  27,  encyclopjedic  electro-technics. 

Third  Year  .-  28,  Chemical  technology  II ;  29,  glass,  ceramics,  and  allied  apparatus  ;  30,  microsoopic- 
crystallographical  exercises;  31,  general  docimacy;  32,  machines,  with  exercises  in  mechanical 
drawing ;  33,  practical  work  in  the  inorganic  laboratory  ;  34,  elements  of  ordinary  and  underground 
engineering,  with  estimation  of  cost ;  35,  arrangement  and  management  of  a  foundry ;  36,  practical 
work  in  the  metallurgical  laboratory ;  37,  history  of  chemistry ;  38,  lifting  machinery  (winches, 
cranes,  etc.)  ;  39,  exercises  in  the  mechanical  laboratory  I ;  40,  theory  of  materials,  with  exercises 
in  the  mechanico-technical  experimental  station;  41,  theory  of  electrical  measurements. 

Fourth  Year.  42,  Practical  work  in  the  metallurgical  laboratory  ;  43,  sketch  of  the  technique  of  gas 
analysis,;  44,  general  electro-chemistrj' ;  45,  applied  electro-chemistry;  46,  exercises  in  heliographic 
processes ;  47,  prevention  of  accident  (industrial  hygiene,  technical  part) ;  48,  industrial  hygiene 
(social  political,  chemical  and  physiological  part) ;  49,  physical  chemistry ;  50,  thermo-chemistry  ; 
51,  physico-chemical  exercises ;  52,  machinery  (pumps,  blast-engines) ;  53,  exercises  in  the  electro- 
technical  laboratory  ;  54,  exercises  in  the  mechanical  laboratory  ;  55,  construction  and  management 
of  factories;  56,  plans  of  buildings,  etc.,  for  industrial  mechanical  contrivances. 

14.  Practical  Exermses  in  the  Physical  Laboratory. — It  will  throw  some  light  on  the  nature  of 
the  preceding  courses  if  a  reference  is  made  to  the  practical  exercises  carried  out  in  connection  with  the 
work.     These  are  very  systematically  and  completely  developed,  as  the  following  series  will  shew : — 

Measurement  of  Thickness. 

(I)  With  screw  micrometer-gauges;  (2)  the  lever  spherometer;  (3)  interference  spherometer ; 
(4)  Wild's  spherometer  -^Jp)  Zeiss's  depth  calipers ;  (6)  the  microscope. 

2Ieasurement  of  Length. 
.  .  (7)  With  the  Kathetometer ;  (8)  dividing  engine ;  (9)  microscope;  (10)  determination  of  scale- 
diviswnahy  Bunsen's  method;  (11)  comparisons  of  various  barometers;  (12)  barometrical  hypsometry; 
(13)  determmation  of  the  acceleration  of  gravity  by  the  pendulum  ;  (14)  Zero  point  of  a  balance  :  (15)  its 
sensitiveness;  (16)  proportion  of  the  beams;  (17)  absolute  weight  of  a  body,  by  Gauss's  and  substitution 
Hiethoda. 

Determination  of  the   Specific  Gravity  (Density)   of  Solid  Bodies. 

T  „  «  P?^  ^^  7f,¥''?l?  ^""^  ^'^  determination  of  volume;  (19)  weighing  in  air  and  water ;  (20)  with  a 
Jolly  s  balance ;  (21)  with  a  pycnometer ;  (22)  by  the  oscillation  method. 

Determination  of  the  Specific  Gravity  (Density)  of  Fluids. 
(23)  With  the  areometer;  (24)  with  the  pycnometer ;  (25)  with  Mohr's  balance. 

The  density  of  gases  and  vapours. 

(26)  Determination  of  the  specific  gravity  (density)  of  the  air;  (27)  determination  of  the  specific 

rXS     /"J'cff?.      ^''?      r''"'  ™f^°'^-'  ^l^^  determination    of   the  vapour   densities   by   Dumas' 
method' ;  (29.)  determination  of  vapour  densities  by  V  ]\l,.ycr's  method. 

determination 
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■  Determination  of  humidity. 

(30)  By  Regnault's  method  ;  (31)  with   Fuess's  hygrometer  ■  (32)  with  August's  psychromfetef. 

Determination  of  the  radius  of  a  capillary 

Determination  of  the  modidus  of  elasticity. 
(36)  Of  a  wire  by  its  elongation;  (37)  of  a  tar  by  its  bending;  (38)  the  torsion  modulus  of  a  wire. 
™«P«.    m\    ft   ™T  r  "I  *^®  7focityof  sound  by  Kundfs  method  in  soHd  bodies;  (40)  through 
EAnlt  Vf       7         J  °^  '"'"'^'i  ^^  interference  experiments;    (42)    comparison   of    the   number   of 
vibrations  of  two  tones  by  means  of  the  monoohord. 

.n„l«=  If-  ^f7^7^"'en*  of  f^njrles  by  means  of  the  reflecting  sextant ;  (44)  the  measurement  of  the 
angles  of  crystals  by  means  of  the  goniometer. 

Determination  of  refraciU-e  indices. 

M.X.  .  ^*^]  ^f  ^^}^^^  ?'i'.™'  (^^)  ''""^  °*  *  ^'l^i'i'  '^y  tJio  mP*'>fl  of  the  minimal  deviation;  (47) 
Abbes  refractometer  ;  (48)  determination  of  wave  lengths;  (49)  determination  of  the  radius  of  a  lens 
by  measurement;  (50)  determination  of  the  radius  of  a  lens  by  reflection  with  the  ophthalmometer. 

Determination  of  the  Focal  Distances  of  Lenses. 

tK-i\  u  ^^l^  ^l  """^^^l^S  the  distances  of  the  source  of  light  and  image  ;  (52)  by  means  of  the  telescope  ; 
(5ci)  by  iiessels  method;  (o4)  magnifying  power  of  a  telescope;  (55)  its  field;  (56)  magnifying  power 
of  a  miorosGope.  i       \     /  >   \     /       n     j    o  l- 

Spectrum  Analysis. 

(57)  Metal  spectra ;  (58)  spectral  analyses  of  mixtures  of  .Salts ;  (59)  spectra  of  gases  ;  (60) 
absoTption  spectra.  >  \     /     r  o        >    \     / 

(61)  Photometry. 

Determination  of  the  Optical  Rotation. 

(62)  By  means  of  iMitscherlich's  apparatus ;  (63)  by  the  half-shadow  apparatus  of  Lippich ;  (64) 
by  means  of  Wdd's  polar  strobometer ;  (65)  by  means  of  the  saccharimeter ;  (66)  determination  of  the 
sugar  content  of  a  solution. 

Thermometry. 
(67)  Zero  and  boiling  points  of  a  thermometer  ;  (68)  calibration  of  a  thermometer  ;  (69)  comparison 
of  mercury  thermometers  with  one  another  and  with  the  air-thermometer  ;  (70)  boiling  points  of  fluids. 

Determination  of  Co-efficients  of  Thermal  Expansion. 
_  (71)  Of  bars  by  measurements  of  length  ;  (72)  of  air  by  means  of  the  air-thermometer;  (73)  deter- 
mmation  of  specific  heats  by  the  method  of  mixing;  (74)  by  Bunsen's  icc-oalovimeter ;  (75)  determination 
of  the  emissivity  of  various  surfaces  by  means  of  the  thermopile;  (76)  determination  of  the  absorption  of 
a  glass  plate.  • 

Determination  of  the  Electric  Resistance  of  Metals. 
(77)  By  the  substitution  method;  (78)  by  the  difl'erential  multiplier;  (79)  by  a  Wheatstone's 
bridge;  (80)  by  means  of  a  universal  rheostat;  (81)  setting  up  of  a  reflector  galvanometer;  (82) 
measurement  of  a  very  small  resistance  ;  (83)  of  a  very  large  resistance ;  (Kl)  resistance — measurements 
by  the  damping  of  an  oscillating  magnet ;  (85)  specific  resistance  of  metals ;  (86)  temperature— co-effi- 
cient of  metal  wires;  (87)  calibration  of  a  thermo-element. 

Conductivity  of  an  Electrolyte. 

(88)  By  a  constant  current — Paalzow's  method ;    (89)    by  means   of  an   alternating  current  and 

telephone;    (90)  by  means  of  an  alternating  current  and  a  vibration  galvanometer;    (91)  temperture- 

c6-efficient  of  an  electrolyte ;    (92)  resistance  of   a  galvanometer,  by  Thomson's  method  ;    (93)  resistance 

of  an  .element,  by  Mance's  method  ;  (94)  resistance  of  an  element  with  alternating  current  and  telephone. 

Comparison  of  Electromotive  Forces. 

(95)  By  du  Bois-Reymond's  compensation  method  ;  (96)  by  means  of  compensation  apparatus  ;  (97) 
by  the  reflecting  galvanometer ;  (98)  by  the  torsion  galvanometer ;  (99)  by  means  of  the  electrometer ; 
(100)  by  means  of  a  condenser  and  ballistic  galvanometer. 

(101)  Determination  of  the  reduction-factors  of  a  tangent  galvanometer  with  the  silver  voltameter  ; 
(102)  determination  of  the  reduction-factors  of  an  ampii'cmeter  with  the  water  voltameter;  (103) 
deternrfnation  of  the  dielectric  constants  of  fluids,  by  Nernst's  method. 

(104)  Determination  of  the  co-eflicient  of  selt-induction  ;  (105)  inclinatorium  (dip  instrument)  ; 
(106)  determination  of  the  dip  by  means  of  the  earth  inductor;  (107)  horizontal  intensity  of  the  earth's 
magnetism  ;  (108)  comparison  of  magnetic  moments  by  the  magnetic  meter  method. 

(109)  Investigation  of  the  magnetic  properties  of  various  kinds  of  iron  with  du  Bois  balance  ; 
(110)  measurement  of  fields  of  high  potential  by  means  of  the  induction-slide  ;  (111)  by  the  resistance  of 
a  bismuth  coil;  (112)  determination  of  Verdet's  constant  for  various  substances. 

15.  Practical  Work  in  the  Electro-technical  Laboratory. — A  further  example  will  be  taken  illus- 
trating the  character  of  the  work  done  in  the  Berlin  Technical  Hii^'h  School,  viz.,  the  serii's  of  practical 
exercises  in  the  electro-technical  laboratory.  With  the  exception  of  Monday  and  Timrsday,  this  laboratory 
is  opened  from  8  to  5  daily.  The  discipline  of  the  establishment  is  maintained  by  publishing  a  series  of 
riiles,  minor  offences  again.st  which  are  punished  by  a  small  fine.  Fines  are  applied  in  the  interests  of  the 
laboratory  itself.  ^  '  There 
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There  are  four  courses  of  exercises,  covering  a  very  wide  range,  the  details   of  which  are  as 
hereunder  — 

1st.  Course — 

(A)  Applications  of  Ohm's,  Kirchhaff's  and  Joule's  Laws. 

I,  Measurements  of  resistance,  with  a  Wheatstone  bridge  ;  2  with  a  differential  galvanometer  ; 

3,  comparison  of  electrical  energy  with  the  equivalent  quantity  of  heat. 

(B)  Standardising. 

L  Standardising  of  ampere  meters,  voltmeters  ;  ampere-hours ;  7,  watt-hours. 

(C)  Battery  Measurements. 

8.  Comparison  of  electro-motive  forces  by  Bosscha's  method  ;  9,  by  Poggendorff's  method  ; 
10,  continuous  investigation  of  working  batteries  by  Fechner's  method. 

(D)  Measurements  of  Thermopiles. 

I I,  Investigation  of  thermopiles,  of  different  kinds. 

(E)  Accumulator  measurements. 

12,  The  charging  of  accumulators  (currents  of  constant  strength) ;  current  from  same. 

(F)  Photometry. 

13,  Photometry  of  gas  lamps  ;  14,  of  incandescent  lamps  j  15,  of  arc  lamps. 

(G)  Electro-motor  measurements. 

1 6,  Investigation  of  electro-motor  models  connected  up  with  a  battery. 
(H)  Machine  Measurements. 

17,  Determination  of  the  "characteristic"  of  a  series-wound  machine  ;    18,  of  a  shunt-wound 

machine ;  19,  and  of  a  compound  machine ;  20,  investigation  of  a  shunt-wound 
machine;  21,  determination  electrically  of  the  brake  h.p.  of  a  shunt-wound  electro- 
motor ;  22,  determination  of  the  "  characteristic  "  of  an  alternating  current  machine  ; 
23,  determination  of  the  transformation-ratio  of  a  transformer  ;  24,  determination  of  the 
"  characteristic  "  of  a  "  Drehstrommasohine," 

Second  Course — 

(J)  Special  mesurements  of  resistance. 

25,  Insulation  measurements,  with  conductors,  machines,  transformers,  and  condensers ;  26, 
testing  the  insulation  of  any  electric  installation  ;  27,  determination  of  faults  in 
conductors ;  28,  measurements  of  temperature-coefficients  ;  29,  measurement  of  very 
small  resistances  by  Thomson's  method ;  30,  measurements  of  the  resistance  of  fluids 
with  an  alternating  current. 

(K)  Standardising  with  compensation-apparatus. 
31,  Standardising  volt  and  amperemeters. 

(L)  Magnetic  measurements. 

Ballistic  method:  32,  standardising  of  ballistic  galvanometers;  33,  determination  of  the 
magnetisation  cufves  of  iron  rings,  etc.  ;  34,  deviation  method,  34,  determination  of  the 
horizontal  component  of  the  earth's  magnetism  ;  35,  of  the  curve  of  magnetism,  the 
determination  of  hysteresis ;  36,  investigation  of  test  pieces,  with  technical  apparatus. 

(M)  Special  photometry. 

37,  Photometry  of  continuous  current  arc-lamps  with  and  without  globes  ;  38,  photometry 
of  the  alternating  current  arc-lamps;  39,  photometry  of  incandescent  lamps  with 
various  voltages ;  40,  photometric  comparison  and  estimate  of  cost  of  various  sources 
of  light. 

(N)  Measurements  of  continuous  current  machines  and  motors. 

41,  Measurements  of  losses  ;  42,  distribution  of  electro-motive  force,  about  a  collector  with 
open  and  closed  circuits  ;  43,  mechanical  efficiency  of  a  shunt-wound  electro-motor  ;  44, 
investigation  of  a  transformer  ;  45,  investigation  of  a  series  wound  electro-motor  with 
constant  voltage;  46,  investigation  of  the  transmission  of  main  current;  47, 
investigation  and  calculations  of  a  dynamo— (a)  the  armature  reaction  by  means  of 
the  "  magnetic  characteristic ; "  (b)  determination  of  tlie  armature  losses  by  Kapp's 
method  ;  (c)  mechanical  brake  ;  (d)  computational  proof  of  the  efficiency  by  means  of 
the  construction  data. 

Third  Course — 

(0)  Measurements  of  induction-coefficients. 

48,  Measurements  and  coefficients  of  self-induction;  49,  of  the  coefficients  of  reciprocal 
induction. 

(P)  Measurements  of  condensers. 

50,  Charging  and  discharging  of  a  condenser ;  51,  determination  of  the  capacity  of  a  condenser. 
(Q)  Electrometer  measurement. 

52,  Standardising  an  electrometer  by  various  methods. 

(R)  Comparative  standardising  of  alternating-current  instrument 

53,  Standardising  a  dynamometer  with  continuous  and  alternating  current;  54,  standardising 

a  voltmeter  for  1,000  volts  with  an  electrometer;  55,  investigation  of  phase-measurement; 
56,  of  a  recording  instrument ;  57,  of  the  influence  of  a  vortical  current  on  the  registrations 
ot  a  wattmeter  ;  58,  investigation  of  the  influence  of  self-induction  in  a  partial  cycle 

nni.  f''^'f  .°^^^^**'^^^^'^'''    ^9'   ^'^^ting  the  relation  of  technical  alternating- 

current  instruments  with  varying  potentials  and  current  curves. 

(S) 
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(S)     Measurements  of  alternating  current  machines. 

60,  investigation  of  an  alternating  current  circuit  of  large  self-induction  without  iron 
(tundamental  law  of  alternating  current);  61  investigation  of  an  alternating 
current  circuit  with  iron  (work  of  hysteresis  and  Faucalt  currents);  62, 
investigation  and  calculation  of  an  alternating  current  machine— (a),  deter- 
mination of  the  magnetic  characteristic  with  empty  circuit,  load  without  in- 
duction, and  load  with  induction  ;  (b),  determination  of  the  potential  characteristic  with 
load  without  induction,  and  load  with  induction ;  (c)  computational  proofs  from  the 
data  of  construction;  63  determination  of  the  periodic  cycle  of  electro-motive  force 
of  an  alternating  current  machine;    64,  alternating  current  machines  in  parallel. 

(T)     Investigation  of  transformers  for  alternating  currents. 

65,  investigation  of  a  transformer  without  iron ;  66,  investigation  of  a  transformer  with 
open  magnetic  circuits  ( "  Igel-Transformator" ) ;  67,  investigation  of  a  transformer 
with  closed  magnetic  circuits  I"'  Mantel-Transformator" )  ;  68,  transformation  from  100 
to  1,000  volts  and  back  to  100  for  transmission  of  energy  ;  69,  investigation  and 
computation  of  a  "  Kern-transformator," 

(U)     Measurements  with  a  condenser  in  an  alternating  current  curcuit. 

70,  relation  of  a  condenser— (a)  in  parallel  with  a  transformer ;  (b)  in  series  with  a 
transformer;  71,  the  condenser  in  the  working  of  an  installation  for  the  transmission 
of  electric  energy  with  transformers. 

(V)     Measurements  with  alternating  current  motors. 

72,  investigation  of  synchronous  alternating  current  motor  with  various  periods  and  curves 
of  potential ;  73,  investigation  of  an  asynchronous  alternating  current  motor. 

74,  measurement  of  the  performance  of  a  rotating  current  machine  ;    75,  investigation  of  a 
rotating  current  motor  with  various  periods  and  curves  of  potential — (a)  mechanical 
brakes ;  (b)  numerical  calculations,  etc.,  from  data  of  construction  ;    76,    comparative 
investigation  of  a  rotating  current  motor  as  three-phase  and  single-phase  motor. 
Fourth  Course — 

77,  Iniiuence  of  the  field  on  the  rotation  frequency  and  current  strength  and  the  armature 
of  a  continuous  current  electro-motor ;  78,  influence  of  the  arrangement  of  the  brushes 
upon  the  current  from  a  continuous  current  machine  ;  79,  brake  of  a  electro-motor  ; 
80,  investigation  of  the  mode  of  action  of  fluid  resistances  in  connection  with  alternating 
current  motors  ;  81,  influence  of  variations  of  phase  on  the  distribution  of  alternating 
current  machines  ;  82,  measurement  of  the  distribution  in  transformers ;  83,  determin- 
ation of  the  transformation  ratio  of  a  transformer  with  various  loads;  84,  investigation 
of  a  rotating  transformer  for  one,  two,  and  three  phase  alternating  current;  85,  influence 
of  division  in  the  armature  winding  of  an  alternating  current  machine  on  the  form  of 
■  the  potential  curve ;  86,  investigation  of  a  rotating  current  continuous  current  trans- 
former ;  87,  investigation  of  a  rotating  current  transformer  with  a  non-uniform  load 
for  the  three  phases ;  88,  photometry  of  arc-lamps  with  the  included  arc-light. 

16.  Student  Journeys  and  Excursions. — The  professors  and  Dozenten,  with  the  assistance  of  the 
State,  make,  from  time  to  time,  educational  journeys.  In  the  1903-Calendar,  two  professors  visited  France  ; 
one,  Westphalia,  the  Rhine,  Luxemburg,  and  Lorraine ;  one,  the  German,  Swiss,  and  Austrian  photo- 
chemical laboratories  and  teaching  institutions ;  one  visited  Leyden  to  continue  an  experimental 
investigation ;  two  visited  Dusseldorf,  and  one  Glasgow  and  Dusseldorf.  Among  journeys  by  students 
may  be  mentioned  twenty-two  who  visited  medseval  architecture  in  Munich,  Verona,  Ravenna,  Rome, 
Frascati,  Tivoli,  N^aples,  Pompei,  Paestum,  Salerno,  Amalfi,  Sorrento,  Perugia,  Assisi,  Florence,  Pisa, 
Siena,  Milan,  Lucerne,  Niirnburg.     Great  numbers  make  minor  journeys  for  the  same  purpose. 

The  industrial  and  technical  works  of  the  whole  of  Germany  assist  by  affording  opportunity  for 
students  to  see  their  works,  and  not  only  so,  but  a  large  number  take  students  of  the  technical  high  schools 
into  their  establishments,  giving  them  a  moderate  rate  of  pay  to  acquire  practical  experience  ;  and  they  do 
this,  not  as  a  source  of  profit,  but  with  the  intention  of  aiding  the  educational  authorities  in  reinforcing  the 
industrial  power  of  the  German  Empire.  With  a  view  of  shewing  the  type  of  establishments  visited  by 
students,  we  may  take  at  random  one  of  the  student  sections.  Students  visited  the  Central  City  Pumping 
Station,  the  two  water-works  of  Berlin,  the  electrical  works  of  Berlin,  the  workshops  of  a  large  number  of 
private  firms,  the  factory  for  the  manufacture  of  patent  linoleum,  jute  spinning  and  weaving  works,  a 
number  of  engineering  shops,  the  gas-works  of  the  Imperial  Continental  Gas  Association,  steel  works — 
among  which  may  be  mentioned  the  great  works  of  Krupp — works  for  the  manufacture  of  boilers,  steam 
engines,  etc.,  electric  power-house  stations,  the  telegraph  and  telephone  ofl&ces,  brewei'ies,  with  their 
refrigerating  apparatus,  factories  for  insulating  material,  velvet-weaving,  carpet-weaving,  and  other  weaving 
establishments,  and  a  great  many  others  too  numerous  to  mention. 

17.  Concluding  Remarks. — The  special  feature  of  such  schools  as  the  Technical  High  School  is  the 
freedom  to  take  such  courses  as  the  student  himself  desires.  The  different  schools  and  their  programmes  are 
recommendations  to  students  rather  than  peremptory  directions;  consequently  the  graduates  follow  such 
courses  as  they  consider  will  best  advance  their  interests  or  accord  with  their  natural  aptitudes  and  powers. 
In  some  cases — engineering  for  example — the  issue  of  the  diploma  depends  upon  proof  of  practical  work 
in  some  branch  of  engineering  being  undertaken,  either  during  the  currency  of  the  period  of  studies,  or 
subsequently.  The  system  seems  to  lead  to  excellent  results,  both  in  so  far  as  practical  power  and 
thoroughly  scientific  knowledge  are  concerned. 
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CHAPTER  XXXir. 
The  Technical   High  Schools  of  Germany. 

[a.  H    KNIBB?.] 


1.  Introductory. — The  previous  chapter  gives  an  account  of  perhaps  the  largest  and  most  eminent 
technical  high  school  in  Germany ;  but  all  the  technical  high  schools  seen  by  the  Commissioners  were 
magnificent  institutions,  and  were  splendidly  staffed  and  equipped.  In  every  school  seen  there  had  been 
recent  important  additions,  and  though  the  laboratories  in  individual  schools  indicate  some  degree  of  special 
development,  the  provision  made  for  electro-teiihnies  was  characteristically  perfect  in  every  institution 
seen.  The  technical  high  school  of  Karlsruhe  was  more  than  ordinarily  well-equipped  for  electro-technics 
and  mechanical  engineering,  and  in  respect  of  these  features  it  is  probably  one  of  the  best  equipped 
technical  universities  in  Europe. 

The  technical  high  school  of  Darmstadt  had  been  recently  enlarged  and  was  specially  well-equipped 
for  electro-technics.  The  cabinet  of  the  electro-technical  department  was  supplied  with  a  large  number 
of  pieces  of  new  apparatus.  The  hydraulic  equipment  was  also  remarkably  good,  and  developed  on  a 
large  scale. 

The  technical  high  school  of  AacJien,  which  has  departments  in  architecture,  civil  engineering, 
mechanical  engineering,  mining  chemistry  and  electro-chemistry,  and  general  science,  had  recently  also 
been  greatly  developed.     Its  buildings  are  extensive  and  have  recently  been  enlarged. 

At  the  technical  high  school  at  Hanover,  it  may  be  mentioned  that  the  spectrum  analysis  apparatus 
of  Professor  Eunge  was  seen.  The  equipment  was  elaborate  throughout,  and  all  bore  testimony  to  the 
possibility  of  original  research  of  the  first  order  being  undertaken. 

Technical  education  in  Hamburg  has  been  referred  to  in  a  previous  chapter. 

Taking  the  technical  high  schools  of  Germany  as  a  whole,  one  can  describe  their  equipment  only 
as  lavish.  The  teaching-staffs  are  very  large  ;  the  quality  of  the  teaching  is  of  the  highest  order  ;  the 
leading  men  are  large  contributors  to  the  progress  of  science,  and  the  amount  of  original  contributions 
made  thereto  from  these  institutions  is  ver)-  large.     There  is  a  high  degree  of  specialism  in  the  teaching. 

Although  not  absolutely  identical,  the  German  technical  high  schools  are  very  similarly  organised. 
A  comparative  study  of  them  all  would  have  been  well  worth  undertakiog,  but  time  will  not  permit. 

It  was  the  original  intention  of  the  Commissioner  to  treat  of  these  institutions  comprehensively, 
but  it  must  now  suflBce  to  give  a  fairly  complete  sketch  of  one  of  them,  and  for  this  purpose  the  Technical 
High  School  of  Munich  has  been  taken. 

In  order  that  the  teaching-power  of  these  institutions  may  bo  properly  grasped,  an  outline  of  the 
completeness  of  the  teaching  personnel  is  given.  The  laboratory  equipment,  the  detailed  courses,  as  well 
as  the  programme  of  studies,  are  sketched  with  sufficient  conjplotenes?  to  disclose  the  excellence  of  higher 
technical  education  in  Germany.  '^ 

_  2.  Teaching  St  off  of  the  Technical  High  School  of  Mvnich.~The  Teaching-staff  in  the  General 
Division  ot  the  Technical  High  School  consists  of  the  following  professors  and  lecturers  :— 

One  Professor  of  Esthetics  and  of  the  History  of  Art ;  one  Professor  of  Descriptive  Geometry  and 
.Kinematics ;  one  Professor  of  iS'ational  Economy,  Statistics  and  Political  Economy  and  Bavarian 
Pohtical  Law  ;  two  Professors  of  Mathematics  ;  one  Professor  of  Geography  ;  one  Professor  of 
Experimental  Physics;  one  Professor  of  History;  one  Extraordinary  Professor  of  Technical 
ihysics  ;  one  E.xtraordmary  Professor  of  German  History  of  Universal  and  German  Literature; 
one  Honorary  Professor  ot  Physics ;  one  Honorary  Professor  of  Geography  ;  two  Professors  of 
Institutions  ior  Military  Education  :  one  Honorary  Professor  for  the  Eomanic  Languages; 
hvo  Privat-Dozent  m  the  History  of  Art ;  one  Privat-Do.ent  in  Physics;  one  Privat-Dozent  iu 
Physics  and  Meteorology;  one  Pr.vat-Dozont  in  the  History  of  Dc-scriptivo  Natural  Science; 
one  Gymnasial  Professor ;  one  Privat-Dozent  of  Applied  and  Pure  Mathematics.     Total,  20. 

In  the  Civil  Engineering  Division  there  are  the  following ; 

Three  Professors  of  Engineering  Science;  one  Professor  of  Geodesy  and  Topography;  one  Privat- 
.Uozent  in  Geodesy  and  Engineering  Science.     Total,  5.  i'  ^    i    j  .    ""«  -^  ^^  «■" 

In  the  Architectural  Division  there  are — 
Three  Professors  of  Architecture;  one  Professor  of  the  Theory  of  Architectural  Form,  Perspective 
Mc'Tn?Txtrrd-^  one  Professor  of  Civil  Engineering  Construcfon  ;    one  PrSor  of 
Cons  rukion     !^.e  Evf?''?  T7  °^  ^''.^  Theory  of   Construction  and  of  Materials  of 

Construction,  one  Ex  raordinary  Professor  of  Ereehand  Ura^^ingand  Water-colour  Hrawiilff  • 
one  Extraordinary  Professor  lor  Agricultural  Architoctuv^  Mid  Engineering,     Totd'o  ^' 

For 
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I'or  the  Mechanical  Mvgineering  Division  the  teachmg-staff  consists  of  :— 

One  Professor  of  Mechanical  Technology  and  Mechanical  Construcbion  ;  one  Professor  of  Applied 
ihysics;_oneProfessorof  Theory  of  Engineering  Construction  ;  three  Professors  of  Machine- 
construction  |  one  Professor  of  Mechanics;  two  Professors  of  Electro-technics;  one  Professor 
ot  Applied  Thermodynamics;  one  Extraordinary  Professor  of  Mechanical  Constraction.  Total,  11. 

The  teaching-staff  of  the  Chemical  Division  is  as  follows  :— 
One  Professor  of  Mineralogy  and  Oeolosy ;  one  Professor  of  Chemical  Technology  with  Metallurgy 
A  V  j"'"^''  '™®  releasor  of  the  Chemistry  of  Eermentation  ;  one  Professor  of  Analytical  and 
Applied  Chemistry  ;  one  Professor  of  Inorganic  Chemistry  ;  one  Honorary  Professor  for  Geology 
and  Paleontology  ;  two  Privat-Dozonten  in  General  Chemistry;  one  Privat-Dozent  in  Electro- 
diemistry  ;  one  Privat-Dozent  in  Hygiene,  Extraordinary  Professor  in  the  University  :  one 
Privat-Dozent  in  G-eology  and  l\ala5ontology ;  one  Privat-Dozent  in  Mineralogy  and  Geology; 
one  Privat-Dozent  in  Physical  and  Inorganic  Chemistry.     Total,  13. 

The  teacliing-staff  of  the  Agrictdturdl  Division  consists  of  the  following  :— 

Two    Professors   of    Agriculture;  one    Professor   of    Agricultural    Chemistry ;  one  Extraordinary 

Professor  of   Agriculture ;  one   Honorary   Professor   for   special   Botany ;  one  Professor  for 

Agricultural  Chemistry,  specially  the  Theory  of  Nutrition  applied  to  Animals  and  Dairying. 
Total,  5. 

The  teachers  of  the  General  Division  are  : — 

One  G-ymna,sial  Professor  for  Eroneh  Language  and  Literature ;  one  Privat-Dozent  (at  the 
University)  for  English  Language  and  Literature;  one  for  Italian  Language  and  Literature. 
Total,  3. 

Of  the  Civil  Engineering  Division,  one  for  Technical,  Plan,  Chart,  and  Cadastral  Drawing.  Total,  1. 
Assistants.     The  "  Assistants"  of  the  General  Division  are  :  — 

Three  in  the  Physical  Institute  ;  four  for  Higher  Mathematics  ;  throe  for  Descriptive  Geometry  ; 
one  for  Technical  Physics.     Total,  11. 

In  the  Givil  Engineering  Division  they  are  : — 
Three  for  Engineering  Science  ;  and  three  for  the  Geodetical  Lrstituti'jn.     Total,  G. 

The  "Assistants  "  of  the  Architectural  Division  are  : — 

One  for  Building  Design  .  one  for  the  theory  of  Building  Construction  ;  one  for  the  Theory  of 
Architectural  Eorms,  Shadow  Construction  and  Perspective;  one  for  Higher  Architecture; 
and  one  occasional  assistant  for  Architectural  Drawing.     Total,  5. 

In  the  Mechanical  Engineering  Division  the  "  Assistants  '"  are: — 

One  in  the  Laboratory  for  Technical  Mechanics  ;  four  for  Mechanical  Construction  ;  three  in  the 
Laboratory  for  Electro-technics  ;  one  for  Theory  of  Engineering  Construction  ;  one  sub- Assistant 
for  Engineering;  two  sub-Assistants  in  tlie  Laboratory  for  Electro-technics;  two  Volunteer 
Assistants  in  the  Laboratory  for  Electro-technics  ;  one  Assistant  for  Electro-technics,  especially 
for  Practice  in  Electro-technical  Construction;  one  for  Technical  Mechanics.     Total,  16. 

In  the  Chemical  Division  the  "  Assistants  "  are  : — 

Eive  in  the  Chemical  Laboratory  ;  one  in  the  Electro-chemical  Laboratory  ;  one  for  Mineralogy  and 
Geology ;  one  in  the  Laboratory  for  Technical  Chemistry;  one  in  the  Laboratory  for  the 
Chemistry  of  Fermentation  ;  one  for  Inorganic  Chemistry.     Total,  10. 

In  the  Agricultural  Division  the  "  Assistants  "  are : — 

Three  in  the  Agricultural  Central  Experimental  Station  ;  one  in  the  Laboratory  for  Chemical 
Agriculture  ;  one  in  the  Agricultural  Laboratory  and  Experimental  Field.     Total,  5. 

Outside  the  teaching  staff  of  the  Technical  High  School  there  are  the  following,  who  assist  in  the 
courses  of  instruction,  viz. : — 

One  Professor  of  Physiology  in  the  University  ;  one  Professor  of  Botany  in  the  University  ;  one 
Professor  of  Botany  in  the  Veterinary  High  School;  one  Professor  of  Epidemics  in  the 
Veterinary  High  School ;  one  Professor  of  the  Veterinary  High  School  in  Comparative 
AnatomT,  Embryology,  and  the  History  of  the  Development  of  Domestic  Mammals ;  one 
"  Direketions  assessor  "  of  the  State  Eailways  for  Electro-technics  ;  Agricultural  Engineer  (of 
the  Hydrotechnical  Bureau  in  the  Eoyal  State-Ministerium  for  the  Interior)  for  Agricultural 
Amelioration;  the  Director  of  the  Eoyal  Moor  Cultivation  Institution,  for  Moor  Cultivation; 
Privat-dozent'in  the  University  ("  Observator  "  for  the  Commission  for  International  Geodesy) 
for  Calculation  of  Probabilities  and  Spherical  and  Theoretical  Astronomy.  Total,  9.  Grand 
total,  108. 

Incidentally  it  may  be  remarked  that  it  is  a  very  usual  practice  for  persons  engaged  in  the  higher 
ofiSccs  of  teaching  to  be  on  the  staff  of  several  institutions,  in  addition  to  possessing  the  right  of  practice 
in  their  speciality. 

The  above  will  disclose  the  adequacy  and  variety  of  the  teaching :  this  feature  is  characteristic  not 
only  of  the  Continental  Technical  High  Schools,  but  also  of  the  Continental  Universities. 
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3.  Laboratory  and  General  Equipment. — Next  to  the  teaching  stafE,  the  material  equipment  is 
very  important,  and  the  following  account  is  given  with  a  view  to  disclosing  how  cooaplete  it  is  in  the 
technical  universities  of  Europe. 

The  equipment  for  instruction  in  the  Munich  Technical  High  School  consists  of  the  following 
collections  and  "  Institutes  ": — 

1.  Library  and  reading-room.  2.  Mathematical  Institute.  3.  G-eodetical  Institute,  associated  with 
hydrometrical  experimental  station.  4.  Physical  Institute.  5.  Laboratory  for  Technical  Physics. 
G.  Collection  for  Applied  Physics,  associated  with  optical  experimental  station.  7.  Electro- 
technical  Laboratory,  associated  with  an  electro-technical  collection.  8.  Chemical  laboratory, 
associated  with  an  electro-chemical  division  and  a  preparation  collection.  9.  Chemico-technical 
Laboratory,  with  an  associated  Technological  Collection.  10.  Laboratory  for  Gas  Analysis. 
11.  Laboratory  for  the  Chemistry  of  Fermentation.  12.  Mineralogical- Geological  Collection. 
1^5.  Mineralogical  Laboratory.  14.  The  Mechanico-technical  Laboratory  (principally  for  the 
investigation  of  elasticity).  15.  Collection  of  materials  of  Construction.  16.  Collection  of 
Models  for  Civil  Engineering.  17.  Collection  of  Designs  for  Architectural  Engineering. 
18.  Collection  for  Engineering  Science  and  Theory  of  Construction.  19.  -Architectural  Collec- 
tion. 20.  Collection  of  plans  for  Civil  Construction.  21.  Collection  for  the  Theory  of 
Architectural  Construction.  22.  Collection  of  jilans  of  Engineering  and  Architectural  Drawings. 
23.  Collection  for  Interior  Decoration  and  Perspective.  24.  Friedrich  von  Gartner'sche 
Collection  oE  Plans  and  Studies.  25.  Collection  of  models  for  Mechanical  Constructions, 
associated  with  a  Mechanical  Workshop.  26.  Collection  of  plans  of  the  division  of  Mechanical 
Engineering.  27.  Laboratory  for  the  Theory  of  Machines.  28.  Collection  for  Mechanical 
Technology.  29.  History  of  Art,  Collection.  30.  Statistical  Collection.  31.  Geographical 
Collection.  32.  Collection  for  Freehand  Drawing.  33.  Collection  for  Descriptive  Geometry. 
34.  Collection  for  Plan  Drawing.  35.  Collection  for  Modelling.  30.  Agricultural  Central- 
Experimental  Station,  associated  with  the  Laboratory  for  Agricultural  Chemistry.  37.  Agricul- 
tural Collection.     38.  Agricultural  Laboratory,  associated  with  an  Experimental  Field. 

State  Scientific  Collections  in  the  Special  Buildings,  which  are  at  the  disposal  of  the  Technical  High 
School,  are  the  followinsr : — 

1.  The  State  Library.  2.  The  Zoological-Zootomical  Collection.  3.  The  Botanical  Gardens.  4.  The 
Mineralogical  Collection.  5.  The  Palfeontological  Collection.  0.  The  Physiological  Institute. 
7.  The  Hygienic  Institute. 

The  Rojjal  Collection  of  Works  of  Art  is  also  available,  viz. : — 
1.  The  old  Picture  Gallery.     2.  The  new  Picture  Gallery.     3.  The  Collection  of  Engravings  and 
Sculpture.     4.  The  National  Museum.    5.  The  Collection  of  Vases.    6.  The  Cabinet  of  Copper- 
plate Engravings.     7.  The  Antiquarium.     8.  The  Museum  of  Plaster-of- Paris  casts  of  Classic 
Sculpture. 

The  equipment  is  excellent  and  extensive. 

4.  Subjects  of  Instruction,  Munich  Technical  High  School.— A  detailed  list  of  the  subjects  of 
instruction  will  aid  any  attempt  to  appreciate  the  grade  of  instruction  afforded  in  the  technical  high 
schools  of  Germany.  Those  of  the  Technische  Hochschule  zu  Miinchen  are  given  hereunder.  It  may  be 
pointed  out  that  there  are  a  great  variety  of  subjects,  and  that  students  are  free  to  take  those  they 
require. 

In  the  special  plans  of  study,  the  obligatory  courses  only  are  entered.  Students  who  have  had  a 
classical  preparation  are  required  to  spend  a  longer  time,  because  of  their  deficiency  in  scientific  know- 
ledge, proper  preparation  being  regarded  as  important. 

5.  Courses  in  Mathematical  Science.— The  courses  cover  a  wide  range,  as  is  evident  from  the  list 
hereunder,  and  embrace  pure  and  applied  mathematics. 

A.— PuBE  AND  Applied  Mathematicai,  Sciences. 

Algebraical  Analysis  and  Trigonometry.-Four  hours'  lecture,i  and  one  hour  practice  in  winter  and 
summer  semesters.  ^ 

mffher  Mathematics,  F^rtl.-Si^  Ws'  lecture  and  three  hours'  practice  (in  two  groups)  in  winter: 
cilus  Analytical  Geometry.     Elements  of  Differential  and  Integral 

Hiffher  ^«^^^?-'^-'^^  Part  H.-Pour  hours'  lecture  and  two  hours'  practice  (in  two  groups)  in  summer: 
£?nnrH,ff        1      ^^°^lytfJ\l.  Geometry,  and  of  Differential  and  Integral  Calculus.     The  most 

rr-  I        important  applications  of  Differential  and  Integral  Calculations  on  Geometrv 

Hiffher  Mathematics,  Part  III.— Five  hours'  lectures  inH  +>,r^r^^;,t  •  ?  ^^eometry. 

summer  semesters  '  ""»e«c.     -C  our  nours  lecture  and  one  hour  practice  in  winter  and 

Non-Euclidean  Geometri/.~ThTee  hours  in  summer 

Mathematical  Seminar^/  colloquium.-Two  hours  in  summer  and  winter 

Mathematico-Historical  Seminary.-Two  hours  in  winter  and  summer 

StSS  toZtT%'LTt  ""'^  W  ^^^1  Sq--.-Two  hours  in  winter. 

^  ""^'"Me?hoToT'Frdec  ion      F  nd     ''      i  fo,,,  ^^^^^,    ^^^^.^^  .^ 

sentation  of  Lis  plane So'T and  i™"".""  f^  T""''  ^^raighVline  and  plane.    Kepre- 
tions,  and  distribution  of  light       '         '°*"P''°<^t'-'^'^*  bodies.     Developments,  shadow  construe- 

Surveying 


'  Throughout  this  denotes  tho  number  of  hours  per  week. 
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Surveying — ■ 

'^^^*H 'dTO°^V^°"''^  '"^  winter.— Theory  of  instruments  and  simple  Surveyor's  Work,  including 

Part  II :  Four  hours  in  summer.— Trigonometrical  Surveying,  plan  survey,  marking  out  and  work  for 

preparation  of  maps,  measurement  of  altitudes. 
Practicum  I :  Two  or  four  hours  in  winter.— Examination,  adjustment,  and  use  of  measuring  inttru- 

_  Practicum  II :  Pour  or  eigtt  hours  in  summer.— Simple  Surveyor's  work  on  the  Pield. 
Principal  exercises  m  Surveyinff.— One  or  two  weejjs  in  the  summer  :  connected  with  the  survey  of  plan 
73-  I        on  a  trigonometrical  basis,  setting-out,  levelling  and  hydrometrical  work. 
Mtffher  Geodesy  and  the  Reduction  of  Observations.— Voav  hours  in  the  winter.— Fundamental  elements 

of  reduction  of  observations  ;  land  surveying  and  geodetical  work. 
Cadastral  Surveying.— Lectures :  Three  hours  in  winter  and  summer ;  arrangement  of  a  cadastre.     Old 

and  new  methods  of  cadastral  surveying. 

Practicum  III :  Eight  hours  in  winter  7  m    i    ■     i       i     .     ,  ■  ,     ,     . 

Practicum  IV.  Ten  hours  in  summer  )  -'■^'^■'""cal  cadastral  surveying ;  calculation  and  working-out. 

Exercises  in  Gartograpliy. — Four  hours  in  winter  and  summer. 

Seduction  of  Olservaiions — (Practicum):  One  hour  in  winter. 

Mechanical  and  graphic  calculation,  slide-rules,  arithmometers,  planimeters,  etc.— One  hour  in  winter. 

Elements  of  Astronomy. — Two  hours  in  summer. 

Methodology  of  Mathematical  Geography. — One  hour  in  winter. 

Introduction  to  Analytical  Mechanics. — Four  hours  in  winter. 

Technical  Mechanics,  including  the  Elements  of  Graphical  Statics  and  Analytical  Mechanics. — 

Part_  I:  Introduction  to  Mechanics:  Statics  and  dynamics  of  a  material  point  and  of  a  rigid  body 
in  essentially  elementary  treatment ;  friction  ;  calculation  of  simple  machines.  The  elements 
of  the  theory  of  elasticity ;  impact ;  elements  of  hydrodynamics — Four  hours  in  summer. 
Part  II:  G-raphical  Statics :  Forces  in  planes ;  polygon  of  forces;  forces  in  space;  application  in 
structures  in  two  or  three  dimensions  :  planes  of  distortion;  lines  oF  compression  in  arches; 
continuous  girders. — Three  hours  in  winter. 
Part  III :  The  Theory  of  Elasticity :  The  whole  of  the   theory   of    technical  elasticity,   including 

Saint-Venant's  problems. — Four  hours  in  winter. 
Part  IV  :  Dynamics  :  Analytical  mechanics  of  a  material  point  and  of  a  solid  body ;  the  pendulum  ; 
planetary  motion  ;  surfaces ;  d'Alembert's  principle.     Motion  of  a  body  with  fixed  points ;  the 
gyroscope ;    oscillation  of    waves  and  bridge-girders  ;    hydrodynamic   equations ;    irrotational 
motion;  waves  in  water  (according  to  Hagen)  ;  Poiseuille's  law. — Three  hours  in  the  summer. 
Higher  Mathematics  is  a  necessary  preparation  for  the  above. 

Exercises  in  Technical  Mechanics. — Two  hours  in  winter. 
Special  exercises  in  Dynamics. — Two  hours  in  summer. 

Theory  of  Optical  Instruments  (telescope,  microscope,  photographic  objective). — Two  hours  in  winter. 
Introduction  to  Theoretical  Physics,  Part  I  (Mechanics,  elasticity,  and  heat). — Three  hours  in  summer. 
Introduction  to  the  Theory  of  Elasticity  and  Hydrodynamics. — Three  hours  in  the  winter. 
Special  problems  of  the  theory  of  Elasticity  and  Hydrodynamics. — Three  hours  in  summer. 
Partial  differential  equations  of  Mathematical  Physics. — Four  hours. 

Outlines  of  the  Theory  of  Fourier  s  series  ;  cylindrical  functions  and  spherical  harmonics,  and  their  applica- 
tion to  physical  problems. — Three  hours  in  winter. 
Exercises  in  the  application  of  harmonic  functions  to  physical  problems. — One  hour  in  winter. 
Maxwell's  Theory  of  Electricity  and  Magnetism. — Three  hours  in  winter. 
Calculation  exercises  in  theoretical  Physics — Two  hours  in  summer. 
Theory  of  Potential  in  its  application  to  Geophysics— One  hour  in  summer. 

6.  Courses  in   Satural  Science. — These  embrace  both  the  pure  and  applied   forms  of   Natural 
Science. 

B,  PuBE  AKD  Applied  Natuk\l  Sciekces. 

Experimental  Physics. — Mechanics;  the  theory  of  heat;  frictional,  voltaic,  and  thermo-electricity. — Six 

hours  in  winter. 
Magnetism,  electro-magnetism,  induction,  optics. — Four  hours  in  summer. 
Physical  Laboratory  Practice. — Four  or  five  hours  in  winter  and  summer. 
Introduction  to  scientifis  research   in  the  Department   of    Physics.— Forty-eight  hours  in  winter   and 

summer. 
Experimental  Acoustics. —  One  hour  in  summer. 

Practice  in  the  Mechanico-lechnical  laboratory.  — Twi^  liours  in  summer  (in  groups). 
The  Mnetic  theory  of  gases. — Two  huui's  in  summer. 
Technico-physicai practice. — Four  hours  in  winter  iiiiil  summer 
Instruction    as  to   the  conduct  vf  scientific  aork  within  the  sphere   of  technical  physics.— Total  hours, 

forty-eight  in  winter  and  summer. 
The  mechanical  theory  of  heat.—'Ywt^  hours'  lectures  and  one  hour  practice  in  winder. 
Applications  of  tliermodynamics  to  physico-chemical  ■phmnomena. — Two  hours  in  winter. 
Technical  thermodynamics. — Two  hour.s'  lectures  and  one  hour  practice  in  winter. 
Applied  Physics  (heating,  ventilation,  acoustics  of  buildings,  lightiug-conductors.— Three  hours'  lectures  in 

winter,  and  two  hours'  practice  in  summer. 
Photography,  with  special  regard  to  helio-priuting  and  multiplication  processes. — One  hour  in  winter  and 

summer. 
Inorganic  Experimental  Chemistry,  including  the  outlines  of  physical  chemistry.— Six  hours  in  winter. 

For  chemists'  candidates,  for  the  teaching  of  chemistry  and  the  descriptive  natural  sciences. 

Customs  Service  applicants,  candidates  for  mining,  farming,  and  for  students  who  desire  to 

specialise  in  chemistry. 

3 — 2  S  General 
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General  Experimental  Chemistry,  including  the  outlines  of  organic  chemistry. — Pive  hours  in  summer 

For  civil,  agricultural,  mechanical  and  electrical  engineers,  and  for  architects. 
Chemical  practice  in  the  analytical  and  electro-chemical  laboratory. — Ten  to  thirty  hours  in  winter  and 

summer. 
Special  loork  in  the  sphere  of  inorganic  chemistry  and  electro-chemistry. — Thirty  hours  in  winter  and 

summer. 
Organic  Chemistry. — Five  hours  in  summer.     For  chemists,  candidates  for  the  teaching  of  chemistry  and 

descriptive  natural  sciences,  and  for  farmers. 
Chemical  practice  in  the  organic  laboratory. — Twenty  to  thirty  hours  in  winter  and  summer. 
Chemistry  of  benzene  derivatives. — Two  hours  in  winter  (I  Part),  and  two  hours  in  summer  (It  Part). 
Pyridine,  quinoline,  isoquinoline,  and  the  alkaloids. — One  hour  in  summer. 
Selected  matter  from  Organic  Chemistry ,  with  regard  to  the  literature  of  the  day. — One  hour  in   winter 

and  summer. 
Analytical  Chemistry   of  Metals  and  Metalloids,  together  with   gravimetric  and   volumetric  analysis. 

Part  I,  four  hours  in  summer;  Part  II,  two  hours  in  winter. 
Theoretical  -Electro-chemistry. — Two  hours  in  winter. 
Electro- chemical  Processes. — Two  hours  in  summer. 
Chemical  Cosmography. — One  hour  in  winter. 
Photo-chemistry. — One  hour  in  summer. 
Chemical  Technology. — 

I  Part:  The  greater  chemical  industries. — Two  hours  in  winter.     Sulphuric  acid,  soda,  fats,  oils 

soaps,    candles,    common   salt,   chlorine,    chloride    of   lime,  potash,    nitric    acid.      Eiplos'ives. 
Mineral  dyes. 

II  Part :  Four  hours  in  winter. 

(a)   Mortars  and  cements  (lime,  cement,  gypsum).     Glassware  and  pottery.     Illuminatino- 
gas,  ammonia,  and  mineral  oils.     Sugar  and  fermentation  industries.     Two  hours.      ° 
(J)  Metallurgy  and  mining.     Leather,  caoutchouc,  gutta-percha.     Two  hours. 

III  Part:  Four  hours  in  summer. — Organic  dyes,  including  dyeino'. 

Practice  in  the  Chemico-teohnical  Laboratory. — Twenty  to  thirty  hours  in  winter  and  in  summer. 

Chemical  Technology  of  Water  and  Carbo-hydrates  (Agricultural  Technology,  Part  I)  :  Three  hours  in 
winter. — Fermentation  industries,  including  the  manufacture  of  malt.  Sut'ar  and  starch 
manufacture  ;  starch  preparations.  ° 

Chemistry  of  Foods,  etc. — Two  hours  in  summer. 

Practice  in  the  Chemistry  of  Fermentation,  togefhevviith.  exercises  ia  the  investigation  of  foods  etc — 
Altogether  thirty  hours  in  winter  and  summer.  ' 

Technology  and  the  Knowledge  of  Merchandise  (for  the  Customs  Service)  — 
I  Part ;  Inorganic  wares. — Two  hours  in  summer. 
II  Part :  Organic  wares  with  special  regard  to  the  fermentation  industries.— Four  hours  in  winter. 

Combustibles  and  Furnaces,  etc.,  inclusive  of  technical  gas  analysis.— Two  hours'  lectures  in  winter  fPart 
I),  and  one  hour  m  summer  (Part  U),  then  three  hours'  practice  in  technical  gas-analvsis  in 
summer.  "  j  *<■  '" 

Mineralogy  with  demonstrations. — Four  hours  in  summer. 

Crystallography,  in  continuation  of  the  lectures  in  Mineralogy.— One  hour  in  summer 

Practice  in  Mineralogy  (J). — Two  hours  in  summe'r. 

Practice  in  Mineralogy  (II). — Two  hours  in  winter. 

Practice  in  Cri/stallography. — Two  hours  in  winter. 

Geology  with  demonstrations. — Four  hours  in  winter. 

Selected  matter  hom  applied  Mineralogy  and  Geology.— Two  hours  in  winter  and  summer 

Microscopy  m  Mineralogy  and  Geology.— Two  hours'  practice  in  summer 

'^l:i^:f'S::lS':^^^:L^  *°  ^^'^^^  '^""^  ^^  --'-  -^  ~^- 

Outhnes  ,"f^P^;--^*°lX  (f^^^^^  and  Pal.ophytology),  with  special  regard  to  the  most  important 

Oeology  of  Bavaria. — Two  hours  in  winter. 

Recapitulation  of  Geology,  with  excursions.— Two  hours  in  summer 

Exercises  m  the  determination  of  fossils.-Two  hours  in  winter  and  summer 

tetrography  with  exercises. — Two  hours  in  summer. 

Petrogr a pliical- Microscopy. —Tvio  hours  in  winter  and  in  summer 

General  B^janjjit^g^.,.li..t^^^^  phy-logy  of  plants.-Five   hours' 

(?e?jeraZ  5o;!fli«y  (structure,  anatomy,  mornholoo-v  anrl  n>ir=;^i^n.,r  „p     i      l  \      ■,, 

problems  of  TechnologistZ-Three  Sin  win^^^^^  P^'"^'^  ""^'  '^''''^  ^^S^^''^  *°  ^^' 

^^"^■'''ltitTutfer^'°'*'^"°^*^"'P°^^^^*  ^^--o-teehuical  and  agricultural  plants.-Three 

The  Lower  Fungi. — Two  hours  in  summer. 

Practice  in  Botanical  Microscopy. 

Mefhodoloqu  of  Instruction  in  Natural  Philnannlrtr  ;,,  q„       j  i      , 

Risrory  of  the  Older  B.tany.-o'Jta.iZ^^U^  ^"''""^^^^  schools.-Oa,  hour  io  winter. 

iLxercises  in  the  determination  of  plants,  with  excursinnq      C\.^\. 

Physiology.-Si^  hours  in  winter    Part  I :    Nutri  Ln  and~?       °^''  ^V"'""?^- 

sense,  and  muscles).  ^^ '^^'■"wn,  and  in  summer  P.u-t  IE :    Nerves,  the  organs  of 

G^eneraZi?oo%y,  including  the  theory  of  noxious  animals,      ti  i 

summer.  ^  ""^  ^nimals.-Three  hours  in  winter  and  four  hours  in 

The  Hygiene  of  Buildings  (lor  a,rcMteots  iLui  ensinepr!,-\      Ti,„„  k 

The  Rygiene  of  the  Workmen.-^One  hour  in  wiS!  ^'  '^■'  "*  '"'^'"^^• 

7. 
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7.    Building    and    Engineering    Science. — The   courses   embrace — (1)    Engineering,    (2)   raised 
structures,  (3)  mechanical  engineering,  (-4)  electro-technics.     Each  of  these  will  be  detailed. 

C. — Building  and  Ensineeeino  Science. 
(1.)  Engineering. 

The  theort/  o/^m/Wjw^  OoMsirwc/iow  for  Civil  and  Agricultural  Engineering. — Three  hours  lectures  and 
sis  hours  practice  in  winter  and  summer.     Stone,  wood,  and  iron  constructions.     Foundations. 
Also  for  agricultural  engineers:    Practice,   Part  II.      Four  hours  in  winter  and  in  summer 
(construction  of  weirs,  small  bridges,  etc.). 
jS^ecessary  preparation. — Technical  mechanics  and  descriptive  geometry. 
Soads  and  Mailways.- — Four  hours  in  summer.     Necessary  preparation — Surveying. 

^oad  and  Railway  Construction  for  Civil  Engineers. — -Four  hours  lectures  and  eight  hours  practice 
(design  of  earth  structures,  roadways,  etc.)  in  winter  ;  two  hours  lectures  and  eight  hours 
practice  (design  of  railway  structures)  in  summer. 

The    necessary    preparation    embraces    technical    mechanics,    the    theory    of    building 
construction  for  engineers,  and  tlie  theory  of  earth  structures. 

The  theory  of  Eaihvay  construction  for  Architects:  One  hour  in  summer.  Super- 
structure and  arrangement  of  lines  of  rails  for  railway  stations  and  platforms. 
Bridge  Construction. — Lectures  :  Theory  of  bridge  beams,  five  hours  in  winter ;  stone,  wood  and  iron 
bridges  and  foundations  (with  iron),  five  hours  in  summer.  Practice:  Part  I.  Statical 
calculation  of  bridge  members,  six  hours  in  winter.  Part  II  :  Design  of  stone  and  wooden 
bridges,  six  hours  in  summer.     Part  III :  Design  of  iron  bridges,  eight  hours  in  winter. 

Necessary  preparation  :  Technical  mechanics   and   theory  of   building  construction  for 
engineers. 
Pillars,  etc. — Two  hours  in  winter. 

Hydraulics. — Three  hours'  lectures  in  winter  and  in  summer  ;  practice  for  Architectural  Engineers, 
nine  hours  in  summer ;  practice  for  agricultural  engineers,  four  hours  in  winter  and  eight  hours 
in  summer. 

The  construction  of  channels :  General  characteristics  of  streams,  hydrometrical  works 
regulation  of  torrential  brooks,  regulation  of  streams  and  canalisation. 
Canals  :  Design,  execution  and  maintenance  of  navigable  canals. 

Aqueducts  :  Drainage  and   irrigation  of   soils,   canals  for  power-plant,    water   supply, 
municipal  canalisation, 

The  necessary  preparation  embraces  surveying,  technical  mechanics,  and  the  theory  of 
building  construction  for  engineers. 
Direction  of  the  lines  of  Railways  and  other  traffic  routes,  two  hours  lectures  in  summer. 

Necessary  preparation   embraces   surveying,   the   theory  of   road,   railway  and   bridge 
construction. 

Hospitals.  .  .     1  - 

Necessary  preparation  :  Theory  of  building  construction  tor  Architects. 
Architecture  for  Civil   Engineers. — Two   hours  lectures  and  four  hours  practice  in  winter;  Plans   of 

dwelling-houses  ;  Pailway  buildings. 
Architecture  for  Mechanical  Engineers. — Two  hours  lectures  in  winter  and  two  hours  practice  in  summer. 
Agricultural  Architecture,  Part  I.— (For  Architects  and  Agricultural  Engineers.)— Two  hours  lectures  ; 

two  hours  practice  for  Architects  ;  six  hours  practice  for  Agricultural  Engineers  m  winter. 
Agriculture  Architecture,  Part  II.— Two  hours  lectures  and  two  hours  practice  in  summer  ;  buildings  for 

secondary  industries  of  Agriculture. 

Design  of  the  Renaissance  buildings,  fourteen  hours  practice  in  winter  and  summer 
Theory  of  Shadow  Construction.— OriQ  hour  lecture  and  two  hours  practice  in  winter ;  determination  of  the 

shadow  limits  and  lines  of  equal  brightness  on  the  surface  of  architectural  forms. 
Perspective  —One  hour  lecture  and  two  hours  practice  in  winter  ;  one  hour  lecture  and  four  hours  practice 

in'summer;  then  two  hours  practice  in  winter  (for  the  third  Course).     General  introduction. 

Description  of   the   individual  elements   of   Architecture   ar.d   of   the  complete   construction. 

Perspective  theorv  of  illumination.     History  of  Perspective. 
Interior  Decorations.— One  hour  lecture  and  four  hours  practice  in  winter  and  summer.     The  styJes  ot 

wall  decorations,  plain  ceilings  and  floors.     The  forms  of  decorations  of  various  kinds  ot  arches, 

pp-ilifiOTQ       file 

Estimates  of  costs  for  buildings,  including  the  plans  and  the  conditions  of  contract  two  hours  in  summer 
Ctti/  Buildings.— One  hour  lecture  in  winter  and  summer.     Plistorical  development  ot  houses  ot  peasants. 

two  hours  lectures  and  two  hours  practice  in  winter.  .         •   . 

Bridges,  Railways  and   Hydraulic   Works  for    Mechanical  Engineers,  three  hours   lecture  in    winter ; 
'  two  hours  lectures  and  two  hours  practice  in  summer. 

In  winter :  Iron  bridges.  ,     .      .         .  ■        ■.    .j 

In  summer  :  Eailroad  superstructure,  waterworks,  designing  ot  iron  bridges. 
Estimates  of  cost  of  engineering  constructions,  two  hours  in  summer. 
Necessary  preparation :  General  and  special  building  construction  of  the  corresponding 
professional  divisions. 

(2.)  Raised  Structures. 

BuilJinn    Construction   for   Architects,   Part   I.    (The    theory  of   raised    structures  generally  and  for 

^  a^Stural  and  mechanical  engineers).-One  hour  lecture  and  four  hours  practice  for  architect, 

two  hours   practice    for    agricultural   and  mechanical   engineers,  m  winter  and  m  summer). 

Simple  stone  and  wooden  constructions,  as  far  as  the  design  and  construction  of  small  buildings 

requires      Description  of  simple  buildings  in  all  their  parts. 

Necessary  preparation :  Technical  Drawing.  .      .•       i   ^i.  „   i,„„^ 

Buildina  Construction  for  Civil  Engineers,  Part  I.,  and  elements  of   constructional  theory,  one    hour 
■^'"'''''^^ lectures    a'ld     four    hours    practice    in   winter    and    in   summer.      Simple   stone    and  wood 
constructions  of  buildings  and  their  formal  development.  Building 
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Building  Construction  for  Architects  and  Civil  Engineer.t,  Part  II.  Three  hours  lectures  and  six  hours 
practice  iu  winter  and  summer  for  Architects  ;  three  hours  lectures  and  four  hours  practice  in 
summer  for  Civil  Engineers — stone,  wood  and  iron  construciions  ;  finishing  of  interiors. 
Statics  of  Building  Coustructions,  two  hours  lectures  in  summer. 

The  necessary  preparation  embraces  Technical  Mechanic^?,  Parts  I.  and  II. 
Original  Constructive  Exercises  in  Besii/ns.— Two  hours  in  winter  and  in  summer. 

Necessary  preparation  :  Designs  of  buildings  (at  least  one  Semester). 
Theory  of  Materials  of  Construction. — Three  hours  in  winter  and  two  hours  in  summer.     In  winter : 
natural  stone,  one   hour;   artificirl  stone  and  cements,  two  hour.s.     In  summer:  Wood  and 
metals. 
Theory  of  the  Forms  of  Ancient  Architecture. — One  hour  lecture  in  winter  and  in  summer;  four  hours' 
practice  in  winter  and  six  hours  in  summer. 

The  theory  of  the  forms  of  the  Greek  and  Eoman  Architecture :  Pedestal,  pillar,  and 
capitals  of  the  various  orders.  Poundations,  pillars  and  walls,  ceilings  and  roofs,  windows  and 
doors. 
Theory  of  the  Forms  of  the  Renaissance,  Va.vtl. — One  hour  lectures  and  four  hours'  practice  in  winter 
and  summer.  Detail  forms.  The  arrangement  of  columns  and  arches.  Doors  and  windows,  the 
parts  of  fa9ades. 

Necessary  preparation  ;  the  theory  of  shadow  construction. 
Theory  of  the  Forms  of  the  Renaissance,  V&rt  II.— (The  formation  of  fa9ades.)     Two  hours' practice  in 

winter  and  summer. 
Styles  of  Ancient  Architecture.— Jjectuiei  :  Two  hours  in  winter  and  three  hours  in  summer.    Exercises  : 
Two  hours  in  winter  and  summer. 

In  winter :  The  G-recian  style  of  Architecture. 
In  summer :  Eoman  style  of  Architecture. 
Style  of  Architecture  of  the  Renaissance. — Two  hours  in  summer.     Mediceual  Architecture. 

(I.)  Theory  of  forms  and  styles  of  the  Eoman  and  Gothic  Architecture. — Two  hours'  lectures  and 

four  hours'  practice  in  winter  and  summer. 
(2.)  Design  of  buildings  of  small  extent,  with  development  of  details. — Four  hours'  practice  in  winter 

and  summer. 
(3.)  Design  of  buildings  of  great  extent,  with  development  of  details. — Pour  hours'  practice  in  winter 

and  summer. 

Civil  Architecture. — Pour  hours'  lectures  and  eight  hours'  practice  in  winter,  three  hours'  lectures  and 
eight  hours'  practice  in  summer.  General  principle  of  the  design  of  buildings.  Plans  of 
dwelling-houses.     Eailway  buildings.     School  buildings.     Plans  of  baths. 

(3.)   Mechanical  Engineering. 
Construction  of  parts  of  Machines,  Part  I.— Six  hours  in  winter.     Introduction  :  Bolts,  screws,  and  keys, 

and  other  connecting  devices.     Shafting,  coupling.     Priction  and  spur-wheels.     Transmission. 

Eaising  mechanisms.     Winch  mechanism. 
Design  of  parts  of  Machines,  Part  I.— Eight  hours  for  Mechanical  Engineering  and  six  hours  for  Electrical 

Engineering  in  winter. 

Theory  of  Construction  of  parts  of  Machines,  Part  II.— Three  hours  in  summer.    Pipe  connections,  valves 
pistons,  etc.  ' 

Design  of  parts  of  Machines,  Part  II.— Eight  hours  for  Mechanical  Engineers  and  six  hours  for  Electrical 

Engineers  in  summer. 

Necessary  preparation :  Technical  Mechanics,  Parts  I  and  II. 
Introduction  to  the  Theory  of  the  Construction  of  Working  3£echan isms.— One  hour  in  summer      Chains 

pulleys,  winches,  etc.,  etc.  ' 

Design  of  Machinery,  Part  I. — Six  hours  in  winter. 

Theory  of  construction  of  machinery,  Part  I.-Two  hours  in  winter.     Cranes,  pumps, 
presse.s,  etc.  '  *^      *^  ' 

Designs  of  machinery,  Part  I.-Six  hours  in  winter.     Necessary  preparation:  Technical 
mechanics,  and  theory  ot  construction  of  the  parts  of  machines  ■>  i'    i^ 

^    Theory  of  construction  of  the  composition  of  machines,  Part  II.— Two  hours  in  winter 
and  m  summer. 

In  winter :  Pumping  plant,  hydraulic  machinery. 
.  ,^    ,.In«""^°^er^Bla8tengines,  air-compression  machines,  etc.,  etc 
Des^gn  '^^^^^^^^^onr.  in  summer.    Necessary  preparation  : '  Theory  of  construction  of 

^"''""'th^trndluibiSr  ^'^  ^^'"'"-    '''^°^^^'  --^ruction,  and  experimental  investigation  of  water- 

Design  of  Hydraulic  Engines.— 'Eig^ht  hours  in  summer 

rpf  r  ,7    n  ^f^^f."""^  preparation  :  Theory  of  construction  of  parts  of  machines 

Theory  ^f^^^^^^^^^^^n^^^^'esS      hours  in  .ummrr.      SunTmatr^f  systems  of  steam- 

:irfts-mS,?i',^S2r!orrover^"f '""  "P^'^''''^^^'^-     ^^-P-'^tory  heater."  Steam  cylinder. 
Design  of  Steam-engines. — Eiglit  hours   in  wintpr      Ko,inc,=,.,„  ,■  ^ 

machines  and  theorct^almechanLal  en  ^eerirrSf  Construction  of   parts  of 

Boilers  and  FurnacfS. —  'i.\\o  hours  in  winter      1i\ii-nn/.r>   „'„    '         '      ^        -n-       . 

the  various  types  of  boiler.     Boiler  fitti.^        "^"^"Senients.     Heating  surface.     Summary  of 
Design  of  Boilers. — Two  hours  in  summer.  ° 

Theoru  of  Construclion  of  Rnilwau  Locnmnlirp<i      1,v„„  i  •        •    , 

•■      Main  features  of  r.^^ijZtZT     ^V^^^^^  Various  details  of  locomotives. 

construction.  ^  ^  Watering    stations.      Carnage   building.      Locomotive 

Design  of  Railway  Engines. — Two  hours  in  ■^nmmr..,      at 

parts  of  machines.  "•     ^^cessary  preparation  :  Theory  of  construction  of 

Theoretical 
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Theoretical  Meclianijal  Engineering — 

Part  I. — Three  hours  iu  winter  and  four  hours  in  summer. 

In  winter:  General  theory  of  construction  (Laws  of  motion  and  regulation) 
In  summer:  Theory  of  hcat-ensjlnes,  Part  I.— (Steam-engines  )     Necessary  preparation  : 
lechuiL-ai  mechanics,  and  mechanical  theory  of  heat. 
Part  II. — Two  hours  in  winter  and  in  summer. 

Theory  of  heat-engines,  Part  II.— (Hot-air  engines  ;  gas  and  petroleum  motors.) 
Practice   in    Theoretical   Mechanical   £«9meert«r/.— (Graphical    solution    of    problems    in    theoretical 

mechanical  engineering.)     Two  hours  in  winter  (in  groups). 
Laloratory  Practice  in  Theoretical  Mechanical  Engineerinij.—Tvio  hours  in  summer  (in  groups),  viz.  :  — 
(a)  For  students  of  the  third  course  :  Use  and  testing  the  measuring  instruments. 
(6)  For  the  students  of  the  fourth  course  :  Experimental  investigation  of  power-engines. 

Theory  of  Eefrigerating  Machinery.— Two  hours  in  winter.     Necessary  preparation  :  Mechanical  theory 

of  heat. 
Kinematics. — Three  hours  iu  summer. 
Mechanical  Technology.— ^\x  hours  iu  winter  (Part  I),  and  five  hours  in  summer  (Part  II). 

In  winter — Treatment  of  metals  and  wood  with  special  regard  to  machine-tools. 
In  summer— Spinning  and  weaving  of  cotton,  flax,  jute,  wool,  and  silk. 
Selected  matter  from    Mechanical    Technology. — In   a  three-yearly  rotation  of  lectures    in   the  summer 
semester  (1)  Manufacture  of  paper,   (2)  Mills  and  their  equipment,   (3)   Factories  and  their 
equipment. 
Elementary  Mechanics  as  an  introduction  to  General  Engineering.— Two  hours  in  winter.     Ihe  principles 
of  the  mechanics  of  solid  bodies. 

Elements  of  elasticity.     Mechanics  of  fluid  and  gaseous  bodies. 
General  Engineering. — Three  hours  in  winter  aud  four  hours  in  summer. 
In  winter — (1)  The  parts  of  machines. 

(2)  Workshop  machinery  (Part  I) — Lifting  appliances,  pumps,  blast-engines,  compressors, 
rammers,  dredgers,  pulverisers,  etc.,  etc. 
In  summer — (1)  Power-engines  (hydraulic-engines,  steam-engines  with  boilers),  three  hours. 
(2)  Work  machines  (Part  II). — One  hour. 

(a)  For  Civil  Engineers — construction  :  Locomotives. 

(b)  For  Chemists  :  Transport  engines,  mixing  and  sifting  machines,  presses,  etc. 

(4.)  Electro-technics. 

Elements  of  Electro-technics. — Two  hours  in  winter  and  three  hours  in  summer,  then  two  hours'  practice 
in  summer. 

Electro-technics  for  Mechanical  Engineers  and  Chemists. — Two  hours  in  summer.  The  fundamental  laws 
of  Electro-dynamics  and  Induction.  Electro-technical  measurements.  Galvanic  batteries  and 
accumulators.  Machines  for  the  production  of  continuous  and  monophase  and  polyphase 
alternating  currents.  Transformers  and  motors,  and  their  use  in  lighting,  transmission  of 
power,  and  electro-chemical  works.     Electric  railways. 

Elecfro-technic  Measurement. — Two  hours  in  winter  and  in  summer. 

Theory  and  Construction  of  Measuring  Instruments  and  Electrical  Meters. — Two  hours  in  summer. 

Technics  of  Lighting  and  Construction  of  Arc-lamps. — Two  hours  in  winter. 

Electrical  Switch  and  Regulating  Apparatus. — One  hour  in  winter  and  two  hours  in  summer. 

Telegraphy  and  Telephony. — Two  hours  in  winter. 

Electro-technical  Practicum  — 

Practicum  I  (Technique  of  measurement  aud  photometry). — Eight  hours  in  winter  and  four  hours 
in  summer. 

Necessary  preparation :    Experimental  physics   and  knowledge  of   physical  laboratory 
practice. 
Practicum  II  (Electric-machine  measurements,  continuous  current,  transformers,  etc.). — Eight  hours 
in  winter  and  four  in  summer. 

Necessary  preparation  :  The  knowledge  acquired  in  Practicum  I  in  Electro-technics. 

Electro-technical  Practicum  for  Advanced  Students. — In  all  twenty  to  thirty  hours  in  winter  and  summer. 

Part  I :  Continuous  current  generators  and  transformers. — Three  hours  in  winter. 

Part  II :  Alternating  current  generators  and  synchronous  motors. — Four  hours  in  summer. 

Part  III :  Transformers  and  a  synchronous  motor. — -Three  hours  in  winter. 

Design  of  Electrical  Machines. — Four  hours  in  winter  and  summer. 

Electrical  transmission  of  energy  and  central  installation. — Two  hours'  lectures  in  winter 
and  summer,  then  four  hours'  practice  in  summer. 
Electrical  Railways. — Two  hours  iu  winter  and  one  hour  in  summer. 

8.  Couses  in  Agricultural  Science. — The  courses  iu  Agriculture  are  as  follow  : — 

D. — -AaBICULTUEAL    SciEjS'CE. 

Comparative  Anatomy  of  Domestic  Animals.— Three  hours  in  winter. 

Embryologif  and  History  of  the  Development  of  the  Domestic  Animals. — Two  hours  in  summer. 

General  Meteorology  and  Climatology  with  special  regard  to  agriculture  and  forestry. — Fours  hours  in 

winter. 
Science  of  Agriculture  and  Chemistry  of  Soils.— Five  hours  in  winter. 
Agricultural  Chemistry — 

Part  I :  The  nourishment  of  plants. — Two  hours  in  summer. 

Part  II :  Feeding  of  animals  of  service  agriculturally. — Three  hours  in  winter. 

Practicum  iu  Agricultural  Chemistry. — In  winter  and  summer  combined. 

General 
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General  Agriculture  and  Botany,  with  demonstrations  in  the  agricultural  laboratory. — Four  hours' lectures 

in  winter  combined  with  practice. 
The  Rearing  of  Plants. — One  hour  in  summer. 

GuUivation  of  Special  Plants.— Two  hours  in  winter  (I  Part)  and  in  summer  (II  Part). 
Ameliorations,  with  demonstrations. — Three  hours  in  summer. 
Meadow-cultivation,  with  demonstrations. — Two  hours  in  summer. 
Moor -cultivation. — One  hour  in  winter. 

Agricultural  Implements  and  Machines. — Three  hours  in  summer. 
General  Theory  of  Animal-hreeding  and  Hygiene. — Three  hours  in  winter. 
Special  Theory  of  Animal-hreeding,  with  demonstrations.— Pour  hours  in  winter  and  summer.     Breeds, 

judgment,  breeding,  maintenance,  and  feeding. 

(a)   Of  the  ox. — Two  hours  in  wirter. 

(S)   Of  the  sheep  (including  the  wool).— Two  hours  in  winter. 

(c)  Of  the  horse. — Three  hours  in  summer. 

(d)  Of  the  pig. — One  hour  in  summer. 

Poultry-hreediiig. — One  hour  in  summer. 
Pisciculture. — Two  and  a  half  hours  in  winter. 
Agricultural  pursuits — 

1st  Part :  Husbandry. — Three  hours  in  winter. 
Ilnd  Part;  The  organisation  of  husbandry. — Three  hours  in  summer. 

Agricultural  Calculations. — One  hour  in  summer. 
Theory  of  Agricultural  Taxation. — One  hour  in  summer 
Agricultural  Technology — 

Part  I:  Permentation  industry  ;  manufacture  of  sugar  and  starch. — Three  hours  in  winter. 

Part   II:  Dairying  with   demonstrations  on  the  State   farms    at  Weihenstephan. — Two  hours  in 
summer. 

Agricultural  Architecture. — Two  hours  in  summer. 
Diseases  of  Agricultural  Plants. — Two  hours  in  summer. 

Theory  of  diseases  peculiar  to  animals,  with  demonstations.' — Two  hours  in  summer. 
Practice  in  Zootomy  and  Horse-shoeing. — Two  hours  in  winter. 
Agricultural  Experimental  stations. — One  hour  in  summer. 
Exercises  in  the  valuation  of  soils.  —  One  hour  in  summer. 

Demonstrations  on   the  experimental  fields  and  on   the  State  farms  at  Weihenstephan  for  this  purpose : 
Scientific  studies  in  the  Agi'icultural  Lahoratory  and  on  the  experimental  field  in  summer. 

9.  Courses  in  Drawing  and  Modelling. — -These  courses  include  all  that  is  necessary  for  the  artistic 
side  of  professional  education.     They  are  as  hereunder  : — 

E. — DltAWINO   AND    MODELLTSO. 

Ornamental  Drawing. — Drawing  of  ornaments  of  various  epochs  of  art  from  the  round. 

Figure  Drawing. — Drawing  of  heads,  individual  parts  of  the  body,  and  the  complete  figure  from  the  flat. 

Drawing  from  the  antique. 
Landscape  Drawing. —  (The  rooms  for  freehand  drawing  are  open  throughout  the  day). 
Water-colour  Draiuing. — Three  hours  in  winter  and  summer. 
Design  of  Ornaments. — Two  hours  in  winter  and  summer. 
Sketching  of  Architectural  work.',;  from  nature. — Two  hours  in  summer. 
'Technical  Drawing. — Elements  of  stone-cutting,  stone,  wood,  and  iron  structures.    Drawing  of  surveying 

instruments. — Pour  hours  in  winter  for  civil  engineers  and  architects  ;  two  hours  in  winter  and 

four  hours  in  summer  for  agricultural  and  survey  engineers. 
Plan  and  Map  Drawing. — Execution  of  ground  plans  and  elevations.  Descriptive  physiography.  Cadastral 

plans.     Pour  hours  in  winter  and  summer  for  civil,  agricultural,  and  survey  engineers. 
Mechanical  Drawing.— ¥om  hours  in  winter  and  summer.    Measurement  of  machines  and  sketching  from 

drawings  and  model.s.     Sketching  from  geometrical  dependence— development  of  sketches  into 

working  drawings  and  details  on  a  small  scale. 
Modelling.— 'iim\^t-aT&[  studies.     Modelling  in  clay  and  plastiline.     Copying  from  ornamental  and  figure 

models.     Sketching  of  small  architectural  and  architectonic  details  from  one's  own  design.     (The 

rooms  for  modelling  are  open  throughout  the  day). 

J.O.  Courses  in   General  Subjects.— Thcae  courses  are  literary,  historical,  fosthetic,  geographical, 
economic,  pasdagogical,  and  linguistic. 

Ge>-eeal  Subjects. 

History  of  German  Literature  of  the  19lh  Century.— Three  hours  in  winter  and  summer.     In  winter  :  Part 

I(rrom_  the  appearance  of  romantic  poetry  to  the  death  of  Goethe).    In  summer:  Part  II  (Prom 

Goethe's  death  to  the  re-establishment  of  the  German  Empire) 
Co>npari.son  of  selected^  passages  from  the  Middle  High  German  Poets— ehie^y  Wolfram  of  Eschenbach,  and 

Gottfried  of  Strassburg— with  their  old  French  originals.— Two  hours  in  winter 
The  Eelations  of  German  and  French  Literature  in  the  Middle  Ages.-Two  hours  in  summer.    Shakespeare's 

Tragedies  :  Two  hours  in  winter. 

General  History  of  Art. — Pour  hours  in  winter  and  summer  : 

In  winter :  Part  I  (Prom  the  earliest  times  to  the  beginning  of  the  Gothic  period). 

In  summer:  Part   II  ^From  the  beginning  of  the   Gothic  period  to  the  end  of  the 

Eenaissanee).  '^ 

^Explanation 
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Explanation  of  Antiquities  of  Munic7i.~-Two  hours  in  summer. 

Outlines  of  Esthetics.— One  hour  in  winter. 

The  History  of  Art  of  the  I9th  Uentury.~One  hour  in  summer. 

Esthetic  Questions  of  the  Dai/— One  hour  in  summer. 

Michelangelo. — One  hour  in  winter. 

The  Graphic^  Arts  of  the  IQth  Century— One  hour  in  summer. 

Bavarian  National  Museum.— One  hour  in  winter  and  summer  :— 

In  winter  :  Part  I  (To  the  beginning;  of  the  Renaissance). 

In  summer :  Part  II  (From  the  beginning  of  the  Eeuaissanco  to  the  present  time). 
History  of  Universal  Commerce.— Two  hours  in  winter,  Part  I,  and  in  summer  Part  II 
The  Period  of  Prince  Bismarck.— Two  hours  in  winter. 
History  in  the  Reformation  Period. — Two  hours  in  summer. 
General  Historical  Facts  in  the  Development  of  Bavaria — Two  hours  in  winter. 
The  Works  of  Art  of  Bayreuthfrom  the  point  of  view  of  historical  culture.— Two  hours  in  winter. 
The  Historical  Romance  in  its  relation  to  history. — Two  hours  in  summer. 
Historical  Seminary. — Two  hours  in  winter  and  summer. 
General  History  of  Pmdagogy. — Two  hours  in  winter. 
Outlines  of  Pcedagogy.—Two  hours  in  summer. 
Peedagogical  Seminary. — One  hour  in  summer. 

Commercial  and  Political  Geography.— 7a.vt  I,  two  hours  in  summer  ;  Part  II,  two  hours  in  winter 
Geography  of  America. — Three  hours  in  winter,  Part  I,  and  in  summer  Part  II. 
Geographical  Seminary. — Two  liours  in  winter  and  summer. 
Ethnology. — Two  hours  in  winter. 
The  Tropics. — Two  hours  in  summer. 

The  Effect  of  the  Glacial  Period  on  the  Surface  of  Europe. — One  hour  in  summer. 
Geography  of  Bavaria. — One  hour  in  winter. 
National  Economy. — Pour  hours  in  winter. 
Bavarian  State  Law. — Three  hours  in  winter. 
Financial  Science. — Four  hours  in  summer. 
General  Statistics. — Two  hours  in  summer. 

The  French  Language. — Lectures,  four  hours  in  winter  and  summer ;  practice,  one  hour  in  winter. 
The  English  Language. — Lectures,  two  hours  in  winter  and  three  hours  in  summer  ;  practice,  two  hours 
in  winter. 

Italian  Language. — Lectures,  two  hours  in  winter  and  three  hours  in  summer  ;  practice,  two  hours  in 
winter. 

11.  The  General  Division,  Munich  Technical  High  School. — There  is  a  general  division  for  two 
classes  of  students,  viz. : — 

(I)  Candidates  for  teaching  in  humanistic  and  technical  teaching  establishments. 
(II)  Students  of  technical  physics. 

Strictly,  there  are  no  detailed  plans  of  studies  for  these,  and  students  attend  the  courses  they  think 
will  be  of  most  service  to  them. 

There  are  about  seven  lines  of  preparation,  which  are — 
(I)   Mathematics  and  Physics;    (2)   Chemistry;    (.3)   Descriptive  Natural   Science;    (4)    German 
History,  and  Greography ;  (5)  Modern  Language;  (6)  Drawing  and  Modelling;  (7)  Commercial 
Science. 

The  fundamental  lectures  in  (1),  given  in  the  first  year,  are — 

(i)  Algebraical  Analysis  ;  (ii)  Higher  Mathematics,  Parts  I  and  II,  which  embrace  Differential  and 
Integral  Calculus,  Analytical  G-eometry  of  two  and  three  dimensions;  (iii)  Synthetic  Geometry; 
(iv)  Descriptive  Geometry ;  (v)  Experimental  Physics  ;  (vi)  General  Experimental  Chemistry  ; 
(vii)  Elements  of  Spherical  Astronomy. 

Besides  these,  two  lectures  a  week  on  philosophic,  historical,  or  geographical  subjects  are  taken  ; 
all  being  taken  in  the  two  first  years. 

In  the  third  and  fourth  years  the  interdependence  of  elementary  mathematics  and  general  studies, 
and  facility  in  experimental  work,  is  accentuated. 

Under  the  heading  of  descriptive  natural  science,  mineralogy,  crystallography,  geognosy,  geology, 
botany,  and  zoology  are  taken.     The  courses  include  both  lectures  and  tlie  work  in  the  "  Praktihum." 

Under  the  headiog  of  drawing  and  modelling  are  included  linear,  i.e.,  technical  drawing,  descriptive 
geometry,  shadow  construction,  forms  of  classic  and  renaissance  architecture,  perspective,  and  the  history 
of  art. 

The  plan  of  studies  for  students  of  technical  physics  is  four  years.  In  the  third  and  fourth  years 
the  principal  work  is  in  the  laboratories  of  technical  and  experimenlal  physios,  electroteclinics,  technical 
mechanics,  and  theoretical  mechanics.  The  lectures  on  tlie  higher  brunches  of  applied  mathematics 
include  partial  differential  equations  of  physics,  theory  of  potential  probxbility,  theory  ot  heat,  theory  and 
method  of  physical  measurement,  kinetic  theory  of  gases.  Maxwell's  theory,  and  similar  matters. 

Candidates  for  the  Customs  service  take  three  semesters,  as  follows  : — 

Experimental  physics,  6,  0,  0 ;  inorganic  experimental  chemistry  with  physical  chem.'stry,  6,  0,  0  ; 
technology  and  merchandise,  with  special  regard  to  the  ferment  industries,  0,  2,  4 ;  State  Law  of  Bavaria, 
0,  0,  3  ;  national  economy,  4,  0,  0;  statistics,  0,  2,  0  ;  financial  science.0, 4, 0  ;  commercial  history,  2, 2,  0  ; 
commercial  geography,  0,  2,  2  ;  French,  4,  4,  1  ;  English,  2,  .3,  2  ;  Italian,  2,  3,  2.  In  the  languages,  the 
last  number  expresses  the  hours  per  week  of  practice ;  in  all  other  cases,  the  numbers  denote  the  hours 
per  week  of  lectures. 
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12.  Course  for  Civil  Engineers. — The  programme  of  studies  for  Civil  Engineers  is  as  follows  :- 
Peogeamme  poe  Civil  Engineees,  Technical  High  School,  Munich. 


Subjects. 


Hours  per  Week. 


Winter  Semester. 


Summer  Semester. 


Lectures.     Practice. 


Lectures.     Practice. 


IBirst  Year. 

Higher  Mathematics,  Part  I  ... 
Higher  Mathematics,  Part  II... 

Descriptive  Geometry ...         ...         

E.xperimeiilal  Physics  ... 

General  Experimental  Chemistry,  including  the  outlines  of  Organic 

Chemistry... 
Technical  Mechanics,  Part  I  (Introduction  to  Mechanics) 
The  Theory  of  Building  Construction  for  Civil  Engineers,  Part  I, 

and  Elements  of  the  Theory  of  the  forms  of  Construction    ... 

(a)   The  Ahiturienien  of  the  Classical  Gymnasia  take  : — 

Algebraical  Analysis  and  Trigonometry        

Optional :  Exercises   in  Algebraical   Analysis   and   Trigonometry 

(1    hour  in  winter   and   summer),    and   Technical   Drawing 

(4  hours  in  winter). 

(i)  The  Ahiturienien  of  the  {Bavarian)  Mealgymnasia  talce  : — 
Algebraical  Analysis    ... 
Optional:  Exercises  in  Algebraical  Analysis  (1  hour  in  summer). 


Second  Year. 

Higher  Mathematics,  Part  III 

Technical  Mechanics,  Part  II  (Graphic  Statics) 

Technical  Mechanics,  Part  III  (Theory  of  Elasticity) 

Technical  Mechanics,  Part  IV  (Dynamics)  ... 

The  Theory  of  Building  Construction  for  Civil  Engineers 

The  Theory  of  the  Materials  of  Construction 

Mineralogy 

Plan  and  Map  Drawing 


Third  Year. 

Surveying  ...         

Principal  Exercises  in  Surveying        

Theory  of  Earthworks,  etc. 

Bridge-building... 

Theory  of  Building  Construction  for  Civil  Engineers,  Part  II 

Theory  of  Materials  of  Construction 

Geology...         ...         

National  Economy       

Optional:  Building  Hygiene  (2  hours  in  summer). 


Fourth  Year. 

Higher  Geodesy  and  the  Eeduction  of  Observations 

Theory  of  Eoad  and  Eailway  Construction  ... 

Galleries,  Tunnels,  etc. 

Hydraulics 

Designing  of  Iron  Bridges    .... 

The  Direction  of  Eailway  Lines  and  other  Traffic  Eoutes 

General  Engineering   ... 

Architecture  for  Civil  Engineers 

Estimate  of  Cost  of  Engineering  "Works 

Bavarian  State  Law  (obligatory  for  the  Public  Service  Candidates) 


3 
4 


2 
4 

4 


4 
4 
2 

3 


8 

4 


4 
4 
4 

5 
4 


3 
3 
2 

4 


4  8 

2  weeks. 

4 
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13.  Course  for  Agrioultural  Enfji,iecrs.~\  distinct  pvofossioii  known  as  Agricultural  Ensincering 
has  lately  arisen  in  Europe,  and  agricultural  engineers  {Kidfuringenioure)  are  competent  to  advise  oS 
all  questions  o£  agriculture.     The  details  of  the  course  are  ns  follows  :- 

Peookamme  in  AaRici:LTUR.\.i:,  Enotneerin&,  Munich  TECiiNicii,  Hioii  School. 


Hours  per  Week. 


Subjects. 


Winter  Semostor. 


Summer  Semester. 


Lectures. 


First   Year. 
Higher  Matbematicp,  Part  I    ... 
Higher  Mathematics,  Part  II ... 
Descriptive  Greometry ... 
Experimental  Physics  ... 
General    Experimental    Chemistry,    including    the     oullines    of 

Organic  Chemistry 
Technical  Mechanics,  Part  I  (Introduction  to  Mechanics) 
General  Botany 
National  Economy 

(a)   The  Arliturienfen  of  (he  Classical  Gymnasia  fake  : — 
Algebraical  Analysis  and  Trigonometry 
Optional :    Practice  in   Algebraical   Analysis   and   Trigonometry 

(1   hour    in    winter    and   summer),  and  Technical  Drawing 

(2  hours  in  winter  and  4  hours  in  summer). 

(b)  For  those  who  have  been  Students  of  the  Realgymnasia  : — 
Algebraical  Analysis    ... 

Optional:  Practice  in  Algebraical  Analysis  (1  hour  in  summer). 
Surveying 

Principal  Exercises  in  Surveying 
Technical  Mechanics,  Part  II  (Graphic  Statics) 
Technical  Mechanics,  Part  III  (The  Theory  of  Elasticity) 
The  Theory  of  Building  Construction  for  Agricultural  Engineers 
Special  and  Systematic  Botany 
Agricultural  Chemistry  (the  Nutrition  of  Plants)  .. . 
The  General  Theory  of  Arable  Land  and  the  Growth  of  Plants, 

with  Exercises  in  the  Estimation  of  the  Value  of  the  Soil 
Theory  of  Materials  of  Construction .. . 
Mineralogy 


Third  Tear. 
Geology... 

Science  of  Agriculture  and  Chemistry  of  the  Soils... 
Meteorology  and  Climatology 
Agricultural  Systems  of  Amelioration 

The  Cultivation  of  Moors        

The  Cultivation  of  Meadows 

Special  Growth  of  Plants        

The  Theory  of  Materials  of  Construction     ... 

Earthworks 

The  Theory  of  Building  Construction  for  Agricultural  Engineers 

The  Theory  of  Agricultural  Implements  and  Machines 

The  Theory  of  Building  Construction  for  Agricultural  Engineers 

Plan  and  Map  Drawing  


Fourth  Year. 

The  Theory  of  "Waterworks 

The  Theory  of  Eoad-making 

Agricultural  Architecture,  Part  I 

Estimate  of  Costs  for  Engineering  Constructions    . . . 

General  Engineering    ... 

Bavarian  State    Law    (obligatory  for    aspirants    to    the    Public 

Service) 
Optional :    Agricultural  Architecture,  Part  II  (2  hours'  lectures 

and  2  hours'  practice  in  summer). 


3 

4 
3 


4 
5 
4 


3 

4 
2 

3 

3 


Practice. 


Lectures. 


Practice 


4 
8 
6 


4 

4 
4 

5 

4 


4 
2  weeks. 
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Course  in  Qeodetical  Engineering. — The    course    for    Surpeyors  or  Survey  Engineers   (Vermes- 
sung  sing  enieure)  is  developed  as  hereunder : — 

Pbogeamme  i.\  Subveyikg,  Technical  High  School,  Munich. 


Subjects. 


Hours  per  Week. 


Winter  Semester. 


Lectures.     Practice. 


Summer  Semester. 


Lectures.     Practice, 


First  Year. 
Algebraical  Analysis  and  Trigonometry 
Higher  Mathematics,  Part  I  ... 
Higher  Mathematics,  Part  II... 
Descriptive  Geometry  ... 
Surveying 

Principal  Exercises  in  Surveying 
Plan,  Map,  and  Cadastral  Drawing 
The  ArMturienten  of  a  Classical  Gymnasium  must  take  Experi 

mental  Physics     ...         ...         ...         

Optional:    Technical  Drawing  (2  hours  in  winter  and  4'  hours  it 

summer). 

Second  Year. 
Higher  Geodesy  and  Eeduction  of  Observations     ... 
Cadastral  Surveying     ... 
The  Theory  of  Earthworks,  etc. 

The  General  Theory  of  Agriculture  and  Horticulture 
Agricultural  Amelioration 
Meadow  Cultivation     ... 
Practice  in  Topography,  etc.  ... 
Bavarian  State  Law  (obligatory  for  candidates  of  the  Public  Service) 


4 
6 

4 
4 


4 

4 

4 
2  weeks. 
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14.  Courses  in  Architecture. — ^The  courses  in  Architecture  are  differently  arranged  according  as 
the  candidates  have  gone  through  the  Eealgymnasium,  Industry  School,  or  Oberrealschule,  or,  on  the 
other  hand,  the  Classical  Gymnasium.     The  programmes  are  as  hereunder: — • 

PfiOGEAMME    IN   AbCHITECTUHE,    TECHNICAL   HlOH    ScHOOL,    MuNICH. 


Siibjects. 


Hours  per  Week. 


Winter  Semester. 


Summer  Semester. 


Lectures. 


(a)   For  Arhiturienten  of  the  Bealgymnasium,  Industry  Schools, 
Oberrealschulen,  etc. 

First  Year. 
Higher  Mathematics,  Part  I  ... 
Descriptive  Geometry... 
Experimental  Physics  ... 
General  Experimental  Chemistry,  including  outlines  of  Organic 

Chemistry... 
Technical  Mechanics,  Part  I  (Introduction  to  Mechanics)  ... 

Theory  of  Building  Construction  for  Architects,  Part  I    ...  ."" 

Theory  of  forms  of  Ancient  Architecture   ... 
Theory  of  the  Construction  of  Shadows 
Ornamental  Drawing  ... 

Arliturienten  of  the  Eealgymnasia,  take:  Algebraical  Analysis!!! 
Optional :  Exercises  in  Algrebraical  Analysis  (1  hour  in  summer) 

Second  Year. 
Technical  Mechanics,  Part  II  (Graphic  Statics) 
Statics  of  the  Construction  of  Buildings 
Theory  of  Building  Construction  for  Architects,  Part  II." 
Theory  of  Materials  of  Construction 
General  History  of  Art 
Arphitecturjil  styles  of  Antiquity 
Theory  of  Medioeval  Architectural  forms  and  styles  ' 
Theory  of  forms  of  the  Eenaissance,  Part  I 
Perspective 

Ornamental  and  Figure  Drawing 

Optional:  Exercises  at  the  conclusion  of  the  lectures  in  the  stvles 

of  Architecture  of  Antiquity  (2  hours  in  winter  and  summer) ' 


Practice. 


4 
4 


Lectures. 


4 

3 

2 
1 
1 


Practice. 


4 
4 
4 
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pRoctHAitME  IN  AEcnitEC!TrEi5,  TECHNICAL  HiGH  ScHoot,  Mtjnics — coniinUed. 


Subjects, 


Hours  per  week. 


Winter  Semester. 


Summer  Semester. 


Lectures.      Practice.    Lectures.     Practice, 


Ihir  I  Year. 
Surveying  ...         ...         

Applied  Physics  (Heating,  Ventilation,  etc.) 
Civil  Architecture 
Agricultural  Architecture,  Part  I 

The  Architecture  of  the  Middle  Ages  (designing  of  buildings  of 
small  extent) 

The  Theory  of  Forms  of  the  Eenaissance,  Part  II 

Perspective       ...         ...         ...         

The  Theory  of  Earthworks,  etc. 
Ornamental  and  Kgure  Drawing 

Modelling  

Optional:  Principal  exercises  in  Surveying  for  a  week  (in  summer). 
Constructive  exercises  in  individual  designs  (2  hours  in 

summer). 
Agricultural  Architecture,  Part  II  (2  hours   lectures 
and  2  hours  practice  in  summer). 


Fourth  Tear. 
Style  of  Architecture  of  the  Renaissance    ... 

Designs  of  the  buildings  of  the  Eenaissance  

The  Architecture  of  the  Middle  Ages  (designs  of  buildings  of 
great  extent)    ...  ...  ...  ...  •  - 

Interior  Decorations    ... 

Esthetics 

Estimate  of  Cost  of  Constructions  ... 

Theory  of  Eailway  Construction  for  Architects      

General  Engineering   ... 

Hygiene  of  Buildings ••■         ■■ 

Bavarian   State  Law    (obligatory  for  candidates  for  the  Public 
Service  ... 

Ornamental  and  Eigure  Drawing       

Modelling  .•••         •• 

Optional :  Municipal  Architecture  (1  hour  lectures  in  winter  and 
summer).  , 

Historical  Development  of  Peasant's  houses  (2  hours 
lectures  and  2  hours'  practice  in  winter). 


(b)   For  arliturienten  of  the  Classical  Oymnasium. 

First  Year. 
Algebraical  Analysis  and  Trigonometry 
Descriptive  Geometry .. . 

Experimental  Physics 

General  History  of  Art 
Ornamental  Drawing  ... 
Technical  Drawing       ...  ...  ,  m  •  4 

Optional .-  Exercises  in  Algebraical  Analysis  and  Trigonometry 
(1  hour  in  winter  and  summer). 

Second  Year. 

Higher  Mathematics,  Part  I •••         ■;•    .       ■• 

General  Experimental  Chemistry,  including  the  principal  charac- 
teristics of  Orgaiiic  Chemistry  ...  ■•■     .     ••• 
Technical  Mechanics,  Part  I  (Introduction  to  Mechanics} 

Theory  of  Building  Construction  for  Architects,  Part  i 

The  Theory  of  Eorms  of 'Ancient  Architecture      

The  Theory  of  Shadow  Construction  

Ornamental  and  Figure  Drawing       „  V  „   i  ■"  j  ^+i,' 

Third,  fourth,  and  fifth  years  :  Similar  to  the  2nd,  3rd,  and  4tn 
years  for  the  Arbiturienfcen  of  the  Eealgymnasien,  etc., 
with  the  exception  of  the  History  of  Art. 


4 
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15.  Course  in  Mechanical  Engineering. — The  course  in  Mechanical  Engineering  is  a  4-year  course, 
the  programme  of  which  is  developed  as  hereunder  : — 

PfiOGEAililE   I.V    MECUAyiCAL,   EyGINEERINO,   TECnMCAL    IIlOH    ScHOOL,    MuiflCII. 


Subjects. 


Hours  per  Week. 


Winter  Semiater.         Summer  Semister, 


Lectures      Practice.     Lectures.     Practice 


Fi-rst  Tear. 

Higher  Mathematics,  Part  I 

Higher  Mathematics,  Part  II 

Descriptive  G-eometrj... 

Experimental  Physics  ... 

General  Experimental  Chemistry,  including  outlines  of  Organic 
Chemistry 

Technical  Mechanics," Part  1  (Introduction  to  Mechanics) 

Mechanical  Drawing    ... 

Arbiturlenfen  of  the  Classical  Gi/mnasia,  take  :  Algebraical 
Analysis  and  Trigonometry    ... 

Optional:  Exercises  iu  Aliiebraical  Analysis  aul  Trigonometry 
(I  hour  in  winter  and  summer). 

(4)  Arhlturienten  of  the  {Bavarian)  Realgi/mnasia,  take:  Alge- 
braical Analysis 

Optional :  Exercises  in  Algebraical  Analysis  (I  hour  in  summer). 


Second  Year. 

Higher  Mathematics,  Part  III  

Technical  Mechanics,  Part  II  (Q-raphic  Statics)      

Technical  Mechanics,  Part  III  (The  Theory  of  Elasticity) 

Technical  Mechanics,  Part  IV  (Dynamics) 

Theory  of  Construction  of  Parts  of  Machines  

Designing  of  Parts  of  Machines 

Introduction  to  the  Theory  of  Construction  of  Power  Machines  . . 

M  echanical  Technology  ...         

Kinematics 

Physical  Laboratory  Practice 


Third  Year. 
Surveying 

Principal  exercises  in  Surveying 
Theory  of  Heat... 
Theoretical  Engineering,  Part  I 
Laboratory  Practice  in  Engineering  ... 

Theory  of  Construction  of  Power  Machines,  Part  I 

Design  of  Power  Machines,  Part  I     ... 
Water-power  Machinery 

Design  of  Water-power  Machinery    ...         

Theory  of  Construction  of  Steam-engines     ... 

Bridges,  Eailways,  and  Hydraulic  works       

Theory  of  Building  Construction  for  Mechanical  Engineers 
Optional:  The  Hygiene  of  the  worlcmin  (I  hour  in  winter). 


Fourth   Year. 

Theoretical  Engineering,  Part  II        

Laboratory  Practice  in  Engineering  ... 

Boilers  and  Furnaces   ... 

Design  of  Steam-engines 

Theory  of  Construction  of  Power  Machines,  Part  11  .1.*         "' 

Design  of  Power-engines,  Part  II 

Construction  of  Locomotives  ...         

Architecture  for  Mechanical  Engineers         ...         .., 

Chemical  Technology,  Part  II 

Combustibles  and  Furnaces     ...  ...         ...         ] 

Electro-technics  for  Mechanical  Engineers  ...         '. 

Optional :  Theory  of  Eefrigerating  Machinery  (2  hours  in' winter) 
Design  of  Eailway  Engines  (2  hours  in  summer). 
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IG.  Course  in  Mectrical  Engineerliig. — Mechanical  and  EleL-trical  Engineering  are  not  bracketed 
together  as  the  one  subject  in  Munich,  but  each  ha^  its  own  dovolopmont.  The  course  for  the  electrical 
engineer  {Elektroingenieur)  is  as  follows  : — 

PaoGRAMME  TN  Er.ECTEicAL  En"oin'eeiii.n-u,  TECitJ^tc.vr,  Hroii  Scuoor,,  IMl'nicii. 


Subjects. 


Hours  pur  Week. 


Winter  Semester. 


vSummer  Semester. 


Lectures.     Practice.     Lectures.     Practice 


First   Tear. 
Higher  Mathematics,  Part  I  ... 
Higher  Mathematics,  Part  II 
Descriptive  G-eometry  ... 
Experimental  Physics  ... 
Q-eneral  Experimental  Oliemistry,  including  outlines  of   Organic 

Chemistry 
Technical  Mechanics,  Part  I  (Introduction  to  Mechanics)... 
Mechanical  Drawing     ... 

(a)  The  Arhiturienten  of  the  Classical  Oi/mnasia  take  :  Algebraical 

Analysis  and  Trigonometry     ... 
Optional:  Exercises   in   Algebraical   Analysis   and   Trigonometry 
(1  hour  in  winter  and  summer). 

(b)  The   Arhiturienten   of   the  Realjymnasia    take :    Algebraical 

Analysis... 
Optional:  Exercises  in  Algebraical  Analysis  (1  hour  in  summer). 

Second  Year. 
Higher  Mathematics,  Part  III 
Technical  Mechanics,  Part  II  (Graphic  Statics) 

Technical  Mechanics,  Part  III  (Theory  of  Elasticity)         

Technical  Mechanics,  Part  lA''  (Dynasties)  ... 

Theory  of  Construction  of  Parts  of  Machines 

Designs  of  Parts  of  Machines 

Introduction  to  the  Theory  of  Construction  of  Power  Machines  ... 

Mechanical  Technology,  Part  I  

Physical  Laboratory  Practice... 

The  Principles  of  Electro-technics     ... 

Third  Year. 

The  Mechanical  Theory  of  Heat        

Theoretical  Engineering,  Part  I 

Laboratory  Practice  in  Engineering  ... 

The  Theory  of  Construction  of  Power  Machines,  Part  I 

Designs  of  Power  Machines,  Part  I  .. . 

Water-power  Machinery 

Designs  of  Water-power  Machinery... 

The  Theory  of  Construction  of  Steam-engines         

The  Theory  of  Electro-technical  Measurement        

Electro-technical  Laboratory  (Practicum  I) 

Electro-technical  Laboratory  (Practicum  II)  

Theory  and  Construction  of  Measuring  Instruments  and  Calculation 
of  Electricity     ... 

Telegraphy  and  Telephony 

Theory  and  Construction  of  Electrical  Machinery,  Part  I  (Con- 
tinuous-current Machines  and  Transformers)  

Theory  and  Construction  of  Electrical  Machinery,  Part  II  (Alter- 
nating Current  Generators  and  Synchronomotors) 

Optional :  Hygiene  of  the  workman  (1  hour  in  winter). 

Fourth    Year. 

Theoretical  Engineering,  Part  II       

Laboratory  Practice  for  Engineering  

Boilers  and  Eurnaces  ... 

Design  of  Steam-engines         

The  Technics  of  Lighting  and  the  Construction  of  Arc-lamps 

Electrical  Switches  and  Itegulating  Apparatus,  etc.  

Electro-technical  Laboratory  Practice  II      

Theory  and  Construction  of  Electrical  Machinery,  Part  III  (Trans- 
formers and  Asynchronomotors) 
Design  of  Electrical  Machinery  ...  ...         •■•  ••• 

Electrical  Transmission  of  Power  and  Central  Installation 

Electrical  Eailways       ' •■•  "• 

Optional:  Theory  of  Construction  of  Power  Machines,  lart  ii 
(2  hours  in  winter  and  summer). 

Mechanical  Technology,  Part  II  (5  hours  in  summer). 

Metallurgy  and  Mining  (2  hours  in  winter).  -  • 


2 
3 


2 

4 


3 

... 

G 

i 

I 

•  •• 

"i 

:j 

2 

4 
4 


17. 


BU 


l7.  dourses  in  Ohemisii^y. — The  following  is  the  courae  taken  by  those  who  desire  tO  beComfi 
J)rofessional  chemists : — 


PrOQHAMME   fob    ClIEMfSTET,   TECHNICAL   HlQH    ScHOOI 

Munich. 

Hours  per  Week. 

Subjects. 

Winter  Semester.         Summer  Semester. 

Lectures. 

Practice.     Lectures. 

Practice. 

First  Year. 

Inorganic  Experimental   Chemistry,   including   the   principles    of 
Physical  Chemistry 

G 

Organic  Chemistry 

5 

... 

Analytical  Chemistry,  Part  I 

4 

Experimental  Physics  ... 

0 

4 

... 

Mineralogy 

4 

... 

Crystallography,  at  the  conclusion  of  the  Lectures  in  Mineralogy 

1 

Mineralogical  Laboratory  (Practicum  I) 

... 

2 

Chemical  Practicum 

10 

General  and  Special  Botany 

3 

3 

•  •■ 

Elementary  Mechanics            

2 

.. 

Mechanical  Drawing    ... 

2 

2 

Second  Year. 

Analytical  Chemistry,  Part  11            

2 

Geology... 

4 

Chemical  Practicum     ... 

20 

20 

Physical  Practicum       

4 

4 

Mineralogical  Practicum   II  ... 

2 

Crystallographical  Laboratory  (Practicum)  ... 

2 

... 

Laboratory  Practice  in  Botanical  Microscopy 

3 

The  application  of  the  Microscope  in  Mineralogy  and  Geology     ... 

2 

The  lower  Eungi 

2 

General  Engineering    ... 

3 

4 

Electrotechnics  for  Chemists 

2 

3 

2 

Third  Year. 

Chemical  Technology,  Part  I  ... 

2 

Part  II             

-i 

Part  III           

4 

Chemistry  of  Eoods 

2 

Chemical  Practicum 

20 

■• 

20 

Fourth  Year. 

Chemical  Practicum 

30 

30 

Combustible  Materials  and  the  arrangement  of  Fuel,  includiri'^  the 
Technical  Analysis  of  Gas           .'         __    ° 

Chemical  Technology  of  Water  and  Carbo-hydrates 

3 

1 

3 

Optional :  The  Workman's  Hygiene  (1  hour  in  winter). 

18. 
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18.  Courses  in  Agriculture. — The  course  in  Agriculture  is  characteristically  different  from  that 
in  Agricultural  Engineering,  as  a  comparison  of  the  programmes  will  readily  shew,  The  details  of  the 
programme  are  as  follow  ; — 

PaoaEAMME  IN  Aqbicuitube,  Technical  High  School,  Munich. 


Subjeota. 


Hours  per  Week. 


Winter  Semester. 


Lectures.     Practice, 


Summer  Semester. 


Lectures.     Practice, 


First  Year. 

National  Economy 

Experimental  Physics  ... 

Inorganic  Experimental  Chemistry,  including  the  principal  features 

of  Physical  Chemistry 
Organic  Chemistry 
Mineralogy 
Crystallography 
Q-eneral  Botany 
Special  and  Systematic  Botany 
Comparative  Anatomy  of  Domestic  Animals 
General  Zoology 
Embryology  and  History  of  the  development  of  Domestic  Animals 

Optional :  Practice  in  Chemical  Laboratory,  Microscopic  Practice 
with  Plants,  Technical  and  Plan  Drawing. 


Second  Year. 

Geology... 

Science  of  Agriculture  and  Chemistry  of  Soil  

Meteorology  and  Climatology  

Physiology  of  Animal  Organisms,  Part  I      

General  Agriculture  and  Horticulture  

Nutrition  of  Plants      

The  Theory  of  the  Cultivation  of  Meadows 

Diseases  of  Agricultural  Plants         

Diseases  of  Animals     ... 

Agricultural  Implements  and  Machines 

The  Cultivation  of  Plants        

Optional :  Physiology  of  Animal  Organisms,  Part  II ;  Agricultural 
Bacteriology,  Chemico-agrieultural  and  Agricultural  Labora- 
tory Practice,  Botanical  Microscopy,  Zootomic  Exercises, 
Demonstrations  on  the  Agricultural  Experimental  Eields  and 
on  the  State  Earm,  "Weihenstephan,  Exercises  in  Valuation, 
Poultry-breeding. 

Third  Year. 

Special  Horticulture 

Nutrition  of  Agriculturally-important  Animals       

General  Theory  of  Animal  Breeding  and  Eegimen 

Special  Theory  of  the  Eearing  of  Animals 

Theory  of  Agricultural  Pursuits         ••• 

Agricultural  Technology,  Part  I  (the  Ecrmentation  Industries,  the 

Manufacture  of  Sugar  and  Starch)        

Agricultural  Technology,  Part  II  (Dairying)  

The  Various  Systems  of  Agricultural  Amelioratiou 
Agricultural  Architecture       

Optional:  Pisciculture,  the  Cultivation  of  Moors  with  demonstra- 
tions. Agricultural  Systems  of  Calculation  and  Theory  of 
Agricultural  Taxation,  Agricultural  Experimental  Station, 
Chemico-agrieultural  and  Agricultural  Laboratory  Practice 
Demonstrations  on  the  Agricultural  Experimental  Fields  and 
on  the  State  Earm,  in  the  Dairying  Institution  an  dalso  on 
the  Technico-agricultural  Demonstration  Eield  in  Weihen- 
stephan ;  Demonstrations  in  the  province  of  Special  Animal 
Breeding. 


4 
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19.  The  Doctorate  Degree  in  German  Teclinical  High  Scliooh. — Both  in  Austria  and  Germany  the 
degree  of  Doctor  is  conferred  on  those  who  successfully  pass  through  the  advanced  technical  courses. 

To  understand  the  German  system  it  is  necessary  to  bear  in  mind  the  thoroughness  of  the 
preparation  which  precedes  entrance  into  the  University  or  the  Technical  High  School.  The  courses  in 
the  University  have,  for  many  years  past,  closed  with  the  degree  of  Doctor,  and  it  was  but  natural  that 
the  desire  should  arise  for  a  similar  consummation  of  the  studies  in  the  Technical  University.  A 
somewhat  warm,  and  sometimes  not  too  seemly  a  controversy,  as  to  the  equality  of  academic  dignity  of 
the  courses  in  the  two  institutions,  viz.,  the  courses  in  the  University  and  in  the  Technical  High  School 
was  waged  for  a  considerable  time.  This  controversy  has  reached  its  conclusion.  After  an  acute 
discussion  science  and  technology  have  vindicated  their  claim  to  be  regarded  as  on  the  plane  of  liberal 
education. 

It  is  now  more  clearly  recognised  that  all  higher  subjects  may  be  studied  in  a  liberal  way  and 
from  the  liberal  standpoint ;  and  that  the  disposition  to  arrogate  for  certain  walks  in  life  a  claim  to  be 
considered  uniquely  liberal  is  without  adequate  justification.  The  details  of  the  professions  of  the 
church,  army,  medicine,  law,  teaching,  etc.,  are  not  necessarily  and  often  are  in  no  sense  liberal.  It  is 
the  higher  elements  associated  with  such  professional  callings  that  command  respect.  The  same  respect, 
however,  is  now  widely  recognised  as  belonging  also  to  other  higher  callings.  The  professional  architect, 
engineer,  chemist,  or  technologist,  is  called  upon  to  use  the  higher  mental  powers.  More  and  more  is 
it  demanded  that  the  professional  man  shall  have  a  wide  outlook  upon  humanity  and  human  knowledge. 

A  little  reflection  will  disclose  the  fact  that  distinctions  which  used  to  be  drawn  are  not  only 
illiberal  but  unmeaning  ;  and  the  discussion  above  referred  to  has  practically  settled  this  question  so  far 
as  Continental  Europe  is  concerned.  And  to  mark  the  recognition  of  the  academic  prestige  of  scientific 
and  technical  courses  the  doctorate  is  now  conferred  on  those  who  satisfactorily  pass  through  their 
studies. 

It  will  be  of  interest,  therefore,  to  give  an  account  of  the  regulations  under  which  the  degree  is 
given. 

20.  Doctorate  Begulations,  Munich  Technical  High  School. — The  following  is  a  free  translation  of 
the  conditions  under  which  the  doctorate  is  conferred  : — 

Eeqtjlatioks  fob  the  Doctoe's  DeAeee  in  the  Eotal  Bataeian  Techn'ical  High  School,  MuNonEK'. 

Section  I. 

The  conferring  of  the  degree  of  Doctor  of  the  Technical  Sciences  is  dependent  on  the  following 
conditions : — 

(1)  The  production  of  the  Certificate  of  Maturity  of  a  German  Gymnasium  or  Sealgi/mnasium,  or  of 
a  Bavarian  Industry  School  (Industrieschule),  or  a  German  Oberreahchule. 

Those  Maturity  Certificates  of  other  schools  which  are  allowed  as  of  equal  value  in  other 
respects  to  those  abo renamed,  are  declared  by  the  Royal  Home  Secretary  (K.  Staatsministerium) 
for  Church  and  School  Affairs.     (Kirchen  und  Schulangelegenheiten) . 

(2)  The  proof  of  having  successfully  passed  a  diploma  examination  in  accordance  with  the 
regulations  issued  by  the  Eoyal  Home  Secretary  for  Church  and  School  Affairs. 

If  a  diploma  is  not  possessed  the  proof  of  having  successfully  passed  a  Government 
examination  or  a  Teacher's  examination,  may  be  substituted. 

Respecting  the  possible  equalisation  of  other  examinations,  further  arrangements  will  be 
made  by  the  Home  Secretary  for  Church  and  School  Affairs. 

(3)  The  presentation  of  a  dissertation  (Abhandlung)  in  German  on  a  scientific  subject,  giving 
evidence  of  the  candidate's  ability  for  independent  scientific  research.  The  subject  must  be 
one  selected  from  those  studied  in  the  Technical  High  School,  in  so  far  as  they  relate  to  the 
technical  sciences,  or  constitute  their  basis,  or  are  subsidiary  thereto. 

Work  undertaken  for  the  diploma  cannot  be  submitted  as  the  doctorate  dissertation. 

(4)  The  passing  of  an  oral  examination. 

(5)  The  payment  of  an  examination-fee  of  210  marks  (£12). 

Section  II. 

The  application  for  the  degree  must  be  addressed  in  writing  to  the  "  Directorium"  of  the  Technical 
High  School,  to  which  must  be  attached  the  following  documents : — 

(a)  A  sketch  of  the  course  of  life  and  education  of  the  candidate. 

(b)  The  written  documents  by  which  the  fulfilment  of  the  conditions  mentioned  in  Section  I, 
Nos.  1  and  2,  is  to  be  accomplished. 

(c)  The  dissertation  ready  for  the  press,  with  the  declaration  on  oath  that  it  is  the  candidate's  own 

composition,  and  is  independent  of  all  sources  of  help. 

(d)  An  oiEcial  certificate  of  good  conduct. 

At  the  same  time  half  the  examination-fee  must  be  paid  to  the  Treasurer  of  the  High  School. 

Section  III. 

u  ^ii'^^^  '',-^i?/"ff'""  ^'■^^^"i*^  *^e  application,  where  there  is  no  reason  of  doubt,  to  the 
Eollegium  of  that  teachnig  department  where  the  subject  discussed  is  treated,  with  a  request  to 
arrange  for  an  Examination  Committee  composed  of  a  president,  a  referee,  and  a  co-referee.  In  special 
cases  a  Dozent  who  does  not  belong  to  the  '^ Kolleginm  "  of  the  department,  or  a  Professor  or  Dozent  of 
another  departfij^jit,  may  be  appointe4  tp  .apf  PH  the  committee. 

Section  17. 
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Section  IV. 

After  the  examination  of  the  subjects  by  the  committee,  the  president  gives  a  written  report  of 
the  proceedings  to  the  departmental  "  KoJlcgium,"  which  report,  together  with  the  dissertation  and  the 
judgment  of  the  referee  and  the  co-referee  thereon,  is  to  be  placed  before  all  the  members  of  the 
departmental  "  XolJeffium"  in  succession.  Hereupon  the  "  KoUegium"  resolves  in  session  as  to  the 
accoptance  of  the  dissertation,  and  decides  upon  a  suitable  period  for  the  holding  o£  the  oral  examination. 

The  remainder  of  the  examination-fee  should  be  paid  before  the  oral  examination. 

Section  V. 

The  "  Directorium,"  and  all  the  professors  and  "  Dozcnlcn"  of  tlie  department  concerned,  are 
invited  to  attend  the  oral  examination.  Every  teacher  of  a  German  Technical  High  School  or  University 
has  also  the  right  to  attend. 

The  oral  examination,  which  is  individual,  is  conducted  by  the  President.  It  must  be  at  least  of 
one  hour's  duration,  and  include  the  subjects  treated  in  the  dissertation,  having  regard  to  their  respective 
provinces. 

Section  VI. 

Immediately  after  the  termination  of  the  examination,  the  departmental  Kolletjium  decides  in  session 
upon  the  report  of  the  Examination  Committee,  whether  and  with  which  of  the  three  judgments — -viz., 
"Passed"  (fie«/a«(/e«),  "Passed  well"  {Gut  hestanden),  "Passed  with  distinction"  (Mit  Auszeichnung 
lesfande7i) — the  candidate  has  passed,  and  whether  the  conferring  of  the  degree  on  him  of  Doctor  of 
the  Technical  Sciences  (Doktor  der  teclmischen  Wissenschaften)  (Doctor-Engineer,  Boktor-Ingenieur)  is 
to  be  recommended  to  the  Director itim.  The  latter,  at  its  next  meeting,  passes  a  resolution  on  the 
motion  of  the  KoUegium. 

Section  VII. 

The  resolution  of  the  " Directorium"  is  communicated  to  the  candidate  by  the  Director.  The 
diploma  of  doctor  is,  however,  handed  over  to  him  only  after  he  has  presented  200  copies  of  the  disserta- 
tion. Before  the  issue  of  the  diploma  the  candidate  is  not  entitled  to  be  called  Doctor  of  the  Technical 
Sciences  or  Doctor  of  Engineering. 

The  copies  of  the  dissertation  presented  must  bear  a  distinct  title-page,  on  which  is  expressly  stated 
the  title  of  the  treatise,  under  the  siLMiatures  of  the  refeiee  and  co-referce,  thus :  "  Dissertation  accepted 
by  the  Technical  High  School  at  Miinchen  for  the  degree  of  Doctor  of  Technical  Science"  (Doctor  of 
Engineering). 

On  the  motion  of  the  Departmental  KoUegium,  tho  Bircclorium  can  require  the  candidate  to  make 
alterations  in  his  work  before  publication. 

Section  VIII. 

The  diploma  is  drafted  according  to  a  given  plan  in  the  name  of  the  Directorium,  and  signed  by 
the  Director.     A  copy  of  this  is  posted  up  for  fourteen  days  on  the  notice-board  of  the  Birectorium. 

The  names  of  the  graduates  will  be  published  half-yearly  in  the  Ministerial  Journal  for  Church  and 
Scbool  affairs,  and  yearly  in  the  Official  Gazette. 

Section  IX. 
With  regard  to  the  examination  fees,  additional  modifications  may  be  made. 

Section  X. 

Poor  but  particularly  meritorious  candidates  may,  by  way  of  exception,  be  exempted  by  the 
Birectorium  from  payment  of  half  the  examination  fee  on  the  recommendation  of  the  KoUegium. 

Section  XI. 

The  intelligence  is  to  be  conveyed  to  all  the  Technical  High  Schools  of  the  German  Empire  of  the 
failure  or  rejection  of  a  candidate  at  an  examination. 

Only  one  other  opportunity  of  passing  the  examination  is  allowed  the  candidate,  and  that  not 
before  the  expiration  of  a  year.  This  latter,  moreover,  is  only  recognised  if  the  first  unsuccessful  examina- 
tion was  held  in  one  of  the  other  high  schools. 

Should  tho  first  written  examination  in  the  IIiu;h  School  oE  Munchen  be  Ruccesslul,  and  the 
dissertation  be  accepted,  but  the  oral  examination  result  in  failure,  only  the  latter  need  bo  repeated,  and 
the  half  only  of  the  examination  fee  again  paid. 

Section  XII. 

Men  who  have  furthered  the  cause  of  technical  science,  and  thus  rendered  distinguished  and 
generally-recognised  service,  may  be  the  recipients  of  the  degree  of  Doctor  of  the  Technical  Sciences  m 
any  honorary  way  on  the  unanimous  recommendation  of  the  KoUegium,  and  through  the  unanimous 
decision  of  the  Birectorium  acting  on  the  information  of  the  other  higii  schools  of  the  German  Empire. 

The  preceding  order  respecting  graduation  was  ratified  by  the  Eoyal  Home  Secretary  for  Church 
and  School  Affairs  on  the  lOth  January,  1901,  nr.  2J.,500. 

Director! um  of  the  Eoyal  Technical  High  School, 

(Signed)  Dr.  W.  Drcir. 

Tac  above  gives  a  general  idea  of  the  conditions  under  which  the  doc' orate  is  conferred. 

3—2  U  2^- 
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21.  Concluding  Remarlcs. — The  preceding  account  should  give  a  fair  idea  of  the  type  of  inslruction 
afforded  by  the  Technical  High  Schools  of  Grermany.  The  Commissioner  obtained  similar  information  in 
regard  to  the  Technical  High  Schools  of  Aachen  (Aix-la-Chapelle),  Darmstadt,  Hanover,  Karlsruhe,  but 
time  will  not  permit  of  its  presentation. 

In  every  instance,  these  schools  shew  that  they  are  really  technical  universilies  of  the  highest 
order.  The  efficiency  of  the  teaching  is  ensured  by  the  high  calibre  of  the  men  accepted  on  the 
professorial  staffs,  and  by  the  complete  equipment  in  the  way  of  laboratory  apparatus  and  material,  and 
in  the  cabinets  and  museums,  at  their  disposal. 

Although  the  courses  are  orientated  in  regard  to  practical  requirements  of  technical  and 
professional  education,  they  are,  nevertheless,  liberal  throughout,  and  are  on  a  very  high  plane.  The 
teaching  accessories  are  very  fine  ;  the  lecture-theatres  well-arranged  for  demonstration,  and  in  the  more 
modern  buildings  the  convenience  of  their  disposition  is  sometimes  ideal.  For  example,  the  seats  are 
disposed  in  curves  round  the  lecturing  table ;  in  vertical  section  the  seats  lie  in  a  parabolic  curve,  so  that 
the  acoustic  properties  are  excellent.  The  roof  is  so  constructed  that  it  may  be  rolled  over  in  such  a 
way  as  to  exclude  all  light,  being  actuated  by  an  electro-motor;  at  the  same  lime  all  other  sources  of 
natural  light  are  simultaneously  shut  off.  'J'he  demonstration  preparing-room  is  most  conveniently 
disposed  so  that  the  apparatus  can  slide  into  the  lecture-theatre. 

With  populations  large  enough  to  carry  both  the  ordinary  and  technical  University,  there  is 
probably  great  advantage  in  the  separation  of  the  two.  There  can  be  no  doubt  that  techiiical  instruction 
of  the  European  school  is  of  the  highest  character.  Technical  high  schools  in  Europe  possess  advantages 
which  make  it  impossible  at  present  for  the  University  of  this  State  to  compete  with  them  in  the 
professional  or  technical  courses.  Our  laboratory  equipments  are  not  adequate,  nor  does  the  organisation 
of  the  teaching  allow  of  the  requisite  degree  of  specialisation. 


CHAPTER  XXXIII. 
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CKAPTEE  XXXIII. 
The  Federal  Polytechnic  at  Zurich,  Switzerland. 

[G.  H.  KNIBBS.] 


1.  Introduction.— The  Federal  Poly  technical  School  of  Switzerland,  at  Zurich  {Eidgennssisclie 
poh/techniscke  Schiile)  is  one  of  the  most  renowned  polytechnica  or  technical  high  schools  of  the  world.  It 
has  for  a  considerable  time  been  magnificently  equipped,  but  that  equipment  is  continually  being  added  to 
and  kept  well  up  to  date.  At  the  time  of  the  Commissioners'  visit  it  was  evident  that  there  had  been  a 
considerable  number  of  recent  additions,  and  very  large  additions  were  in  progress.  Some  reference  will 
be  made  to  this  matter  later. 

To  properly  understand  a  school  of  this  grade  it  is  important  to  bear  in  mind  that  it  is  really  a 
Technical  University,  and  is  toto  coeJo  different  from  what  is  often  understood  by  the  term  "polytechnic," 
viz.,  a  place  wliere  a  large  variety  of  technical  arts  are  taught  on  an  elementary  or  secondary  grade. 

The  requirements  in  entrance  are  such  as  to  assure  profitable  attendance,  and  the  courses  are 
definitely  organised  so  as  to  thoroughly  qualify  the  student  in  whatever  branch  of  technical  learning  he 
takes  up. 

2.  Entrance  and  General  Conditions. — The  academic  year  commences  about  6th  October  and  the 
lectures  on  about  14th  October,  and  closes  about  the  middle  of  March,  the  winter  semester  closing  about 
21st  March.     The  summer  semester  opens  about  14th  April. 

Applicants  furnish  : — 

(1.)  Written  application,  stating  name,  place  of  home,  subject,  and  courses  he  wishes  to  take. 
(2.)  ^yritten  consent  of  parents  or  guardians,  with  their  addresses. 
(3.)  Proof  of  age  of  18  years. 

(4.)  Testimonial  of  character  (if  not  already  in  certificates  of  previous  studies). 

(■5.)  Certificates  of  former  studies,  of  practical  activity  if  any.     These  mu.st  be  in  German,  French,  or 
Italian,  or  must  be  officially  translated. 

Applicants  nmst  either  possess  the  maturity  certificate  {certificat  de  maturife,  maturitatszeugnis)  of 
a  Swiss  middle  school  which  stands  in  official  relation  with  the  Polytechnicum,  or  submit  to  an  entrance 
examination,  commencing  about  the  6th  October.  The  results  are  declared  about  the  13th  of  the  month. 
Students  have  to  "inscribe "their  names,  and  they  receive  an  attendance  card  (Legiiimationskarte)  authorising 
their  attendance  at  lectures. 

Irregular  students  may  attend  lectures,  and  entrance  may  take  place  at  any  semester.  Even  for 
these,  however,  an  entrance  examination  is  necessary,  except  in  what  might  be  called  the  free  faculties,  viz., 
the  "General,  Philosophical,  and  State  Economy"  division  and  the  "Military  Science"  division.  The 
irregular  students  are  subject  to  the  same  general  regulations  in  regard  to  the  repetitions,  examinations, 
and  written  work,  unless,  however,  they  have  otherwise  "  absolved  "  themselves  by  complete  higher  technical 
studies.     Men  of  mature  years  are  also  relieved  of  strict  conformity  to  the  obligations  in  this  respect. 

Students  of  the  Zurich  University  who  desire  to  attend  one  of  the  free  faculties  have  merely-  to 
apply  for  an  attendance  card. 

Visiting  (Jiospitiren)  is  allowed  for  eight  days  at  most,  but  this  is  subject  to  the  permission  of  the 
particular  professor  or  instructor  in  the  course  attended. 

To  some  extent  a  dispensation  relieving  the  students  from  attendance  in  particular  subjects  is 
permitted,  or  they  may  be  allowed  to  exchange  subjects  in  one  division  for  subjects  in  another.  In  such 
cases,  however,  the  sufficiency  of  knowledge  in  the  subject  omitted  is  taken  into  account.  In  the  various 
faculties,  from  the  third  year  onward,  a  selection  of  the  material  of  instruction  within  the  limits  of  their 
year  courses  is  permitted  to  the  regular  students.     The  selected  subject  naturally  becomes  obligatory. 

In  the  Agricultural  division  landed  proprietors  of  mature  years,  who  desire  to  follow  some  special 
direction  of  study,  may  be  relieved  from  strictly  conforming  to  the  ordinary  yearly  programme,  and  may 
even  make  an  individual  selection  among  the  courses. 

Students  may  pass  from  one  faculty  into  another  only  at  the  beginning  of  the  months  of  October 
and  April,  and  then  only  with  the  consent  of  their  parents  or  guardians. 

Every  regular  student  must  in  each  semester  attend  at  least  one  lecture  in  the  free  Faculty  division. 

Students  are  permitted  to  work  in  the  rooms  for  drawing  and  in  the  laboratories  and  the  workshops 
so  long  as  it  may  be  done  without  artificial  light  in  the  ^\■inter  semester.  In  the  summer  semester  they 
may  work  up  to  7  o'clock  in  the  evening.  On  Saturdays  the  laboratories,  etc.,  are  closed  at  4  o'clock  and 
remain  closed  throughout  Sunday. 

In  the  first  five  divisions,  viz..  Architecture,  Engineering,  Mechanical  Technics,  Chemical  Technics, 
and  Agriculture  and  Forestry,  the  necessary  excursions  for  elucidating  the  instruction  are  made.  The 
professors  of  Botany  and  Zoology  also  take  their  students  out  on  field  excursions.  At  the  close  of  each 
semester  during  the  entire  course  every  student  in  each  Faculty  must  obtain  a  certificate  (mntrikelauszug), 
hhewing  his  attendance  and  his  industry  in  the  obligatory  subjects. 

Students  who  desire  to  abandon  their  studies  indicate  the  same  to  the  director  and  return  their 
attendance  and  library  cards,  but  are  permitted  to  make  this  abandonment  only  with  the  consent  of  their 
parents  or  guardians.  They  receive  a  certificate  as  to  the  courses  attended  and  as  to  their  conduct.  The 
matrikelausziige  testify  as  to  their  diligence  and  industry.  Students 


340 


Students  who  complete  their  courses,  receiving  a  leaving  certificate  (nhgangszeugnis),  shewing  the 
average  marks  for  the  obligatory  subjects,  as  well  as  for  the  free  subjects,  and  shewing  also  the  conduct  of 
the  students.  At  the  close  of  the  courses  in  each  division  the  students  undergo  an  examination  for  the 
diploma. 

3.  Fees  Jor  Varioun  Courses. — The  fees  in  the  Polytcchnicum  are  given  to  indicate  the  cost  of  the 
highest  grade  of  instruction  in  Switzerland,  and  are  as  shewn  hereunder.  It  may  be  mentioned  that 
25  francs  may  be  taken  as  equivalent  to  =£1,  and,  for  the  sake  of  brevity,  the  number  will  indicate  francs 
and  the  word  "franc"  will  be  omitted.i     The  following  are  the  fees  ; — 


EntrATiee — 

Inscription  fee  paid  on  application  to  enter 
Entrance — Examination  fee    ... 

Yearly — 

School  fee,  yearly 

Insurance  against  sickness  and  accident 

Library  and  reading-room  fee... 


Fr. 
10 
20 

150 
6 
5 


The  following  fees  are  paid  each  semester  by  regular  students  and  auditors  ;  — 


Subjects. 


Dues. 


Students 

and 
Auditors. 


Fees. 


Auditors. 


Analytico-chemical  "  Praktikum, "2  17-24  hours— "Winter  ... 

!i  >i  M  ,,  Summer    ... 

„  ,,  „  daily^Advanced  students 

I,  „  „  "Winter       

Technico-chemical  Praktikum,  16-24  hours — Summer         

„  ,,  „  daily — Advanced  students 

!.               ),                   i>                                   "Winter 
Pharmaceutico-chemical  Praktikum,  12  hours- — Summer    ... 
Pharmacognostical  Exercises  for  advanced  students 
Exercises  in  the  investigation  of  foodstuffs   ... 
Agricultural  Chemical  Praktikum,  4  hours 

)i  „  ,,  daily — Advanced  students 

».  II  II  two  hours 

Chemical  Praktikum  for  Division  II  and  III,  4  hours  

Electro-chemical  Praktikum,  4  hours... 

II  »  •>  15  hours... 

Physico-chemical  Praktikum,  daily     ... 
Thermo-chemical  Praktikum  (in  Winter),  one  half-day 
Application  of  physical  methods  in  chemistry  (in  Summer),  one  half-day 
Physical  Praktikum,  4  hours   ... 

I'  ))  G  hours    ... 

,,  „  8  hours    ... 

"  J)  12  hours    ... 

)i             ,-             daily — advanced  students 
Electro-technical  Praktikum,  4  hours  \  \ 

"  "  "  ^  hours 

".  "  "  16hours... 

Exercises  in  the  Hydraulic  division  of  the  Mechanical  Laboratory,  half -day      ..! 
„     Thermo-dynamic  division  of  the  Mechanical  Laboratory,  half-dav 

Technological  Praktikum  '' 

Systematical-botanical  Praktikum,  4  hours    '"         ""' 

"  "  II  8  hours    ... 

Minoralogical-petrographical  Praktikum— beginners  .'.         ,,, 

"  <>  •!  advanced  students 

Laboratory  of  the  Mineralogical-petrographical  Institutes 

Zoological  Praktikum,  for  beginners 

11  II  „    advanced  students 

II  11  ,,    farmers  and  foresters 

Anthropometrical  anatomical  exercises 

Advanced  anthropometrical  praktikum  ...         .'^  [[         

Bacteriological  Praktikum,  for  beginners 

11  I,  ,1    advanced  students    ... 

Exercises  in  the  Bacteriological  Laboratory,  for  farmers,  4"hours!!!         '.'..'  '.. 

■Di    f"        I,"  1  n    i^m'  "  fordairymen,  12  hours  ...         ... 

Photographica]  rraktikum 

Metal  workshop ...         ] 

Modelling  workshop      


'  Hence,  multiply  by  4  and  mark  off  1  point  for  results  in  pounds  sterling 
A  number  of  students  systematically  working  under  guidanccts  a  "  Prfktikum. 


Fr. 

Fr. 

50 

GO 

45 

GO 

GO 

60 

50 

GO 

45 

60 

60 

GO 

50 

60 

45 

60 

40 

30 

30 

30 

20 

20 

40 

40 

60 

GO 

10 

10 

20 

20 

20 

20 

75 

GO 

50 

GO 

10 

10 

10 

10 

20 

20 

30 

30 

40 

40 

50 

(iO 

80 

GO 

20 

20 

30 

40 

40 

60 

15 

20 

15 

20 

15 

20 

10 

15 

20 

30 

10 

10 

20 

30 

30 

30 

25 

25 

50 

;To  attendance. 

5 

10 



20 

50 

15 

21 

25 

40 

10 

CO 

25 

40 

15 

10 

10 

No  attendance 

5 

20 

At 
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At  the  beginning  of  every  semester,  eveiy  student  working  in  the  analytico-chemical,  technico- 
chemical,  and  electro  chemical  laboratories  are  required  to  pay  a  security  fee  (kaution)  of  50  francs  for  the 
use  of  apparatus,  against  which  are  charged  any  breakages  he  may  make.  For  the  candidates  for  the 
diploma,  that  is,  for  the  seventh  semester,  this  sum  is  raised  to  100  francs.  After  allowing  for  breakage, 
the  balance  is  returned. 

The  dues  for  the  free  subjects  are  included  in  the  fee  of  150  francs,  but  for  lectures  which  are  not 
obligatory,  and  are  given  by  the  honorary  professors  and  "  Privatdozenten,"  a  special  fee  of  5  francs  per 
weekly  hour  in  the  semester  is  charged. 

"Auditors"  who  inscribe  their  names  for  a  particular  laboratory  have  to  pay  ^  franca  as  a 
premium  in  case  of  accident. 

4.  Schools  in  the  Zurich  Puli/technicum. — The  Zurich  Polytcchnicum  is  divided  into  the  follow- 
ing departments,  viz.: — • 

I.  School  of  Architecture. 
II.  Engineering  School  (Civil  Engineering). 

III.  Mechanicc -Technical  Sc^oo/ (Mechanical  Engineering). 

IV.  Ohemico-Technicul  School  (School    of  Chemical  Technology). — This  has  two  branches,   viz.  :  — 

(a)  Technical  or  technological  section :  (b)  Pharmaceutical  section. 

V.   Agricvltural  nnd    Torcalry  Dirisirr,   with     its    three    branches,    viz.: — (a)  Foiestry    school; 

(b)  Agi  icultural  school ;  (c)  Agricultural  Engineering  school. 

VI.  School  of  Speciol  Tfachers    in   Mathematical  and  National  Science  Subjects. — Thin    has  two 
branches  :—  (a)  Mathematico-physical  section  ;  (b)  Natural  Science  section. 

VII.  General  Philosophi/  and  Statc-lSconom.)/  Division. — This  has  two  branches,  viz.  : — (a)  Mathe- 
matics and  Physics,  Natural  Science,  and  technical  subjects ;  (b)  Languages  and  Literature  ; 
Historical  and  Political  Sciences,  Art. 

VIII.  Military  Science  Division,  with  two  branches,  viz.  ; — (a)  Course  for  general  students  ;  (b)  course 
for  officers  specially. 

The  course  in  Agriculture  is  elsewhere  outlined  in  full.     The  other  departments  will  be  detailed 
hereunder. 

5.  Zurich  School  of  Architecture. — The  course  in  Architecture  lasts  seven  semesters,  that  is  to  say, 
three  and  a  half  years,  and  provides  both  the  scientific  and  the  artistic  elements  of  training.  The 
Polytechnic  has  the  necessary  equipment  for  both.  The  order  of  development  is  as  indicated  in  the 
following  curriculum,  viz. :  — 


I.— SCHOOL  OF  ARCIIITECTURK  (7  Semesters). 


Subject. 


Ilrs.  f er 
week. 


1st   Tear. — 1  and  2nd  Semesi(r.i. 

(  Higher  Mathematics ... 
}  Exercises 

C  Descriptive  Geometry 
(  Exercises 

(  Building  Construction 
\  Exercises 

f  Architectural  Drawing 
I  Sketching  Exercises  ... 
(  Ornamental  Drawing  from  Plaster  Models 
<.  Modelling  in  Clay  and  Plaster 
History  of  Ancient  Art 


JI  Tear. — 3rd  and  ith  Semesters. 

Theory    of    Architectural    Forms,    Part    I, 
with  Exercises   ... 

Exercises  in  Designing 

Ornament  and  Decoration    ... 
f  Building  Construction 
\  Exercises 

i  Statics  of  Architecture         

(  Exercises 

Theory  of  Building  Construction.     Part  I 

Perspective     ... 

Drawing  from  Models 

Building  Sanitation  ... 


with    Sketching 


Subject. 

Ill  Tear. — 5th  and  Gth  Semesters, 
r  Architecture  (Renaissance),    with  Sketching 
}  Exercises 

(  Exercises  in  Design  . . . 
C  Architecture    (Medireval), 
}  Exercises 

(  Exercises  in  Design  ... 

Ornamental    and    Decorative    Work,    with 
Exercises  in  Design 

Interior  Work 

Theory  of  Building  Construction,  II  Part  . . . 

Examples  in  Iron  Construction        

Model  Drawing  


IF  Tear  (Jialf-ycar). — Ith  Semester. 

(  Architecture  (Renaissance) 

I  Exercises  in  Design  ... 

Sketching  Exercises  (Surveying  Excursions) 
(■Architecture    (Mediaeval),    with    Sketching 
<  Practice  ...  ...  ...      ^   ••• 

(  Exercises  in  Design 

Ornamental    and    Decorative    Work,    with 
Exercises  in  Design 

Traffic  Laws  (Part  II.),  with  Repetition    ... 

Xaw  relating  to  Technics,  viz.,  to  Building, 
Railway  anc}  Wsi/ter  Pi.ghtf?      


Hrs.  per 
Meek. 


3 

8 

3 

8 

4 
2 
2 
3 
6 


2 
8 
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6  The  Zurich  School  of  Enyineering. — The  course  in  engineering  also  lasts  seven  semesters, 
three  and  half  years.  The  '-repetition"  system  is  excellent;  it  ensures  the  matter  being  thoroughly 
mastered.     It  may  also  be  described  as  revision  and  recapitulation. 


IL— SCHOOL  OF  ENGINEERING  (7  Semesters), 


Subjects. 

/  Year. — 1st  and  2nd  Semester 

'  Differential  Calculus  (German) 
"Repetition"!  (in  groups)  ... 
Exercises  „ 

■  Differential  Calculus  (French) 
Repetition 
Exercises 

Descriptive  Geometry 
Repetition  (in  groups) 
,  Exercises 

Analytical  Geometry. . . 
Repetition  (in  groups) 

Architecture  and  Civil  Engineering 
Exercises  in  „  „ 

Drawing  of  Plans  (in  groups) 

Chemistry 
Repetition 


II  Year. — ^rd  and  ith  Semesters. 

Differential  Equations 
Exercises  in         „ 

Theory  of  Differential  Equations 
Repetition 

'  Mechanics,  II  Part    ... 
Repetition  (in  groups) 
Exercises  (in  groups) . . . 

Graphical  Statics,  I  Part 
Exercises  in     ,, 
Repetition 

Physics 
Repetition 

Engineering    ... 
Exercises  in  Engineering 

Technical  Geology 
Repetition 


Hrs.  pel 

week. 


Subjects. 

Ill  Year. — 5th  and  6th  Semesters. 

'  Iron  Bridges  ... 
Exerci.ses  in  Iron  Bridges 
Repetition 

Plow  of  water  in  rivers  and  canals  ... 

Water  supply  and  canalisation  of  municipal 
districts  ... 

Foundations    ... 

Exercises  in  design  of  foundations   ... 

'  Surveying 
Repetition 
Exercises  in  Surveying  (in  groups)  ... 

Technology  of  materials   of  construction,  II. 

(iron  and  steel)   ... 
Repetition 

Electric  transmission  of  power  and  Electric 

Lighting ... 
Repetition 

Elementary  Astronomy 
Exercises  in  ,, 

Technical  Geology 
Repetition 

IV  Year. — 7t7i  Semester. 

Highway  and  Railway  Construction 

Exercises  in  Design    ... 

Railway  Engineering 
Repetition 

Water  supply  and  canalisation  of  municipal 
districts  ... 

Ele'S'ated  structures  in  iron   ... 
Exercises  in  design  of  above... 

Electric  Signal  Apparatus  for  Eailwaj's 
Traffic  Laws  (Part  II)  with  repetition 
Law  relating  to  Technics,  viz.,  to  Buildings 

Eailwa3's,  and  to  "Water-rights 
Elements  of  National  Economy 
Repetition 

Political  Economy 
Repetition 

Geodesy,  with  repetition 

Practical  Geodesy 

Topographical  Drawing 


Hrs.  per 

week.' 


In  connection  with  the  above  it  may  be  pointed  out  that  the  infinitesimal  calculus  is  taken  in  the 
first  year,  and  the  general  theory  of  differential  equations  hi  the  .second.  This  implies  sufficient 
preparation  m  the  middle  school,  which  is  very  thorough  in  Switzerland. 


fechnolLv^^' it'!! r^'t""'""^""'"'/'"/  '^^^"'°'— T^B  «'hool  is  for  mechanical  engineering  and  mechanical 

Sveniefeund^?      AltbllV^b'""'" '^^  ''^'™  """'   "'   ^"^   ^^  obvious  by   reference  to%he  programme 
given  iiereunder.     Although  the  programme  is  set  forth   semmfpl,.    n   K+n,  ■     i-  -n     i,       i.i,  j. 

parts  are  identical  with  the  preceding  programme,  in^ir^^'A:J^J:'Z^t:ttZ^ 

The  total  courses  occupy  three  and  half  years,  or  seven  semesters,  and  cover  Tvery  wide  range 

The 


'  Repetition  is  recapitulation  and  revii 
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The  details  are  as  shewn  hereunder  ;- 


Subjects. 

I  Tear. — \st  and  2nd  Seinesier.. 

f  Differential  Calculus  (in  German) 4 

^  "  Repetition"  (in  groups)       1 

( Exercises  in    . . .          ...          ...  ...          ...  2 

r  Differential  Calculus  (in  French)      4 

^Repetition          „        ...          ...  ...          ...  i 

I  Exercises  in        „        ...          ...  ...          ...  2 

r  Descriptive  Geometry            . . ._  ...          ...  4 

}  Repetition  (in  groups)           ...  ...          ...  ] 

( Exercises  in  same       ...          ...  ...          ...  4 

C  Descriptive  Geometry            ...  ...          ...  4 

■•.Repetition           „        ...          ...  ...          ...  \ 

(  Exercises            ,,        ...          ...  ...          ...  4 

f  Analytical  Geometry ...          ...  ...          ...  4 

( Repetition  (in  groups)            ...  ...          ...  1 

Machine  Drawing  (lectures)...  ...          ...  1 

(practice)  4 

( Chemistry       ...          ...          ...  ...          ...  2 

^  Repetition      ...          ...          ...  ...          ...  1 


III.— MECHANICO.T]i:CHNICAL  SCHOOL  (7  Semesters). 

Hrs.  per 
week. 


Subjects. 
Ill  Tear. — 5iJt  and  Gfh  Semesters. 
(  Theoretical  Engineering,  II  Part.  Theory 
}  Heat  and  Steam-engines 

(Exercises  " 

Construction     of     Steam-engines,      I  Pa 

(Vahes  and  Regulators) 
Exercises  in  ,, 

Gas  Engines  (Introductory) ... 
Practice  in  the  Calorimetric  Division  of 

Mechanical  Laboratory  ... 
Hydraulic  Motors  and  Pump,  ]I  Part. 
Practical  ^\'ork 
Exercises  in  Design  ... 
Exercises  in   the   Hydraulic  Division  of  the 

Mechanical  Laboratory  ...  •  •  •   J  day 

Principles,    Apparatus    and  Instruments  of 
Measuring  of  Electro-technics       ...  ...     4 

Mechanical    Technology,  IV.   (Spinning  and 
Textile  machinery)        ...  ...  ...     2 

Milling  ..  2 

Industrial  Sanitation  ...  ...  ...      2 


Hrs 

.  per 
ok. 

of 

4 

3 

rt 

4 

2 

1 

the 

* 

day 
4 

1 

12 

II  Tear. — 'drd  and  -IfJi  Semesters. 
I  Differential  Equations 
(  Exercises  in         " 
(  Theory  of  Different  Equations 
(  Repetition 

(■  Mechanics,  Part  II.   ... 
•'  Repetition  (in  groups) 
(  Exercises  (in  groups) 
C  Physics 
(  Repetition 

(  Elements  of  Machine-making 
(  Repetition 

Exercises  in  Design... 
C  Mechanical  Technology,  Part  II  (metal  work) 
(  Repetition  (in  groups) 

Milling  (optional) 

Practical  technology  (optional) 


4 
1 
4 
1 
4 
1 
2 

4 
1 
5 
1 
10 
2 

1 

2 

4 


3 
16 

9 


day 
4 


day 
2 
6 
2 

3 


IV  Tear. — 7ih  Semester. 

Exercises  in  Iron  Construction 
Electro  technical  Laboratory  ...       8  or 

Boilers  and  Steam-engine  Design 
Machine  Construction  and  Designs  of  com- 
plete steam  installations 
Practical  AA'ork  in  the  Calorimetric  Division 
of  the  ^Mechanical  Laboratory  ...  H 

Design  of  Installations  in  Factories ... 
Selected   chapter  concerning    Hydraulics   of 

every  description 
Practice  in  the   Hj'draulic    Division  of  the 

Mechanical  Laboratory... 
Dynamo  Design 
Machine  Construction 
Electrical  Central  Stations,  II  Part. 
Exercises  and  Designs 

Alternating  Currents  and  Alternating  Cur- 
rent Motors         ...  ...  ...  ...     2 

Experimental  Research  in  Alternating  Cur- 
rents and  Motors  ...  ...  ...     4 

8.  Zurich  Chemico- Technical  School. — The  main  section  of  this  school  deals  with  chemical 
technology  viewed  from  a  very  broad  standpoint,  as  is  obvious  from  the  fact  that  it  includes  physical  as 
well  as  inorganic  and  organic  chemistry,  general  and  applied  electro-chemistry,  gas  and  food  analysis, 
bacteriological  work,  bleaching,  dyeing,  the  chemistry  of  dyes,  microscopy,  technological  botany  and 
general  electro-technics,  etc.     This  main  course  last  seven  semesters  (three  and  a  half  years). 

The  pharmaceutical  section  lasts  only  two  yeai's,  viz.,  four  semesters  ;  and  while  obviously  an  excellent 
course  for  its  purpose,  it  can  hardly  be  compared  in  academic  dignity  with  the  course  in  general  chemical 
technology.  A  more  extended  course  in  pharmaceutical  chemistry  is  obviously  unnecessary,  bearing  in 
mind  the  restricted  area  of  pharmacology. 

The  following  are  the  details  of  the  courses  in  the  cheanco-technical  school : — • 

IV.  — CHEMICO-TECHNICAL  SCHOOL. 
(A.)  Technical  Section  (7  Semesters). 


I  Tear. 


Subjects. 
-1st  and  2nd  Semesters. 


C  Higher  Mathematics 

(Exercises  in       ,, 

f  Inorganic  Chemistry  ... 
("Repetition" 

Analytical  Chemistry,  I  Part. 

"  Praktikum  "  for  Analytical  Chemistry 

(  Mineralogy 
\  Repetition 

f  Mechanics  and  Engineeiing  ... 
(  Repetition 


Hrs.  per 
week. 


5 
o 

6 
1 

2 

16 

4 
1 

4 
1 


Subjects. 
II  Year. — 3rd  and  ith  Semesters. 


Hrs.   per 
week. 


f  Inorganic  Chemical  Technology 
(  Repetition 

Heating,  etc.  ... 
C  Organic  Chemistry,  Part  II.  (Benzene  De- 
■<  rivatives) 

(.  Repetition 

Praktikum  for  Technical  Chemistry 
(  Physics 
(  Repetition 

Praktikum  for  Physics  for  beginners 
(  Engineering    ... 
(Repetition 

Exercises  in  Design  ... 


o 

'...  1 

...  16 

...  4 

...  1 

...  4 
2 

...  1 

...  4 

III  Year. 
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Subjects. 

in  Tear. — 5th  and  Gilt  Semesters. 

(  Bleaching,  Dyeing  and  Dyes 
)  Repetition 

(  Metallurgy 
(  Repetition 

Praktikum  for  Analytical  Chemistry  or 

Praktikum  for  Technical  Chemistry 

General  Botany  with  repetition 

General  Geology  with  repetition 

Analysis  of  Gas  with  exorcises 

Analysis  of  Foods  „         „ 

General  Elcctro-Chomistry    ... 

Praktikum    for    Elcctro-Chemistry    for    ad- 
vance J  students  ... 

Physical  Chemistry    ... 

Industrial  Fittiuffs  and  Buildiuars    ... 


Hra.  per 
week. 

4 
1 

2 
1 

24 

24 

4 

5 

1 


15 
2 
o 


Subjects. 

Ill  Year. —  5//*  and  ijtJi  Semesterx- 

Exercises  in  Design   ... 
Industrial  hygiene 


Hrs.  per 
week. 
-continued. 


2 
2 
Bacteriological  exercises  for  beginners        ...     5 
,,  „   for  advanced  students,  daily 


IV  Year. — 7th  Semester. 
Praktikum  for  Analytical  Chemistry  or      ...   24 
Praktikum  for  Technical  Chemistry  ...   24 

Praktikum  for  Electro-Chemistryfor  beginners   4 

„  ,.         ■  „     for  advanced  students  15 

Exercises  in  Microscopic  Work         ...  ...     2 

Technological  Botany,  I.   (Fibres   and  their 

strength.) 
Electro-technics 
Elements  of  National  Economy 
Political  Economy 


(B.)  PnAttiiACEUTiCAL  Sjectiox— (4  Semesters). 


Subjects. 

\st   Year. — \st  and  2ni  Semes'ers. 

f  Inorganic  Chemistry 
I  llepetitiou 

Analytical  Chemistrv — 1st  Part     ... 
I'raklikum  for  Analytical  Chemistry 
(  Mineralogy    ... 
(  Repetition 

(  General  Botany 
(Repetition     ... 


Ilrs.  piT 
week. 


G 
1 
2 
10 
4 
1 

3 
1 


2nd   Year. — 3rd  and  ilh  Semesters. 

C  Physics          4 

}  Repetition     ...          ...         ...         ...         ...  1 

Praktikum  for  Physics  for  Beginners       ...  4 

Praktikum  for  Pharmaceutical  Chemistry  12 


Hrs.  per 
week. 


Subjects. 

2nd  yrar—Srd  and  ith  Semesters— continued. 
Organic  Chemistry — 2u.d  Part,  Benzene  de- 
rivations ...  ...  ...         ...       2 

Repetition     ...         ...  ...         ...         ...       1 

Pharmaceutic.i           ...          ...          ...          ...  5 

Toxicolofry     ...                      ...          ...         ...  2 

Analv'fi.s  of  Foods  wiih  exercises   ...          ...  2 

Technical    Botany,     I.    (tibres    and    their 

strength)            ...          ...          ...          ...  2 

Microscopical  Inspection  of  Pharmaceutical 

Drugs     ...          ...          ...          ...         ...  2 

Pharmaceutical  Exercises  for  Advanced  Stu- 
dents     ...          ...          ...          ...         ...  daily 

Pharmaceutical  Botany  with  Repetition  ...  3 
Bacteriological  Exercises  : — 

For  Beginners  ...          ...          ...         ...  5 

For  Advanced  Students          ...         ...  daily 

Exercises  with  the  Microscope       ...         ...  2 


For  Students  of  Divisions  IV  (A),  IV  (B),  and  VI  (B)  who  intend  to  become  chemical  experts 
in  the  examination  of  alimentary  substances,  the  following  lectures  and  exercises  are  also  taken  : — 

Microscopic  Exercises  in  the  Examination  of  Alimentary  Prodticts  2  half-days. 

Praktikum  for  Judicial  Chemistry    ...  ...  ...  ,.,  ...  4  half-days. 

Systematic  Botany,  I.  ..  ...  ...  ...         ...  ...  ...  1  day. 

Ijacteriological  Exercidcs       ...         ...  ...  ...  ...  ...  4  half-Jays. 

Hygienic  Exercises  and  Excursions  ...         ...  ...  ...  ...  ? 

Hygiene  of  Foods       ...         ...         ...  ...  ...  ...  ...  1  day. 


9.  Zurich  School  for  Special  Teachers  ia  Mathematical  and  Xatural  Science  Subjects. — This  is  the 
sixth  division  or  department  of  the  Zurich  School.  It  will  be  observed  that  Division  V  has  been 
omitted,  the  reason  being  that  the  agricultural  and  forestry  teaching  is  dealt  with  elsewhere  in  the  report. 

In  this  division,  no  general  programme  of  instruction  has  been  organised,  the  idea  is  to  take  up 
certain  lectures  in  such  a  way  as  to  profit  for  the  end  in  view,  and  students  may  participate  in  this  course 
and  in  others. 

The  real  foundation  for  specialisation  as  teachers  is  a  plan  of  studies  which,  in  a  complete  normal 
programme,  is  of  four  years'  duration. 

Participation  in  seminarial  exercises  takes  place  as  a  rule  in  the  3rd  and  4th  years  for  physics, 
and  in  the  three  last  semesters  for  mathematics. 

The  two  branches  "  sections  "  are  (I)  the  mathematieo-physical  and  the  (2)  natural  science.  In 
regard  to  the  latter,  the  normal  programme  has  alternative  three' or  four  year  courses.  The  seminarial 
exercises  are  taken  m  the  third  year.  Specialisation,  as  a  rule,  takes  place  in  a  chemico-physical 
direction  in  botany  and  zoology,  or  in  mineralogy  and  geology. 


The 
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The  details  of  the  courses  are  as  hereucder  :— 

VI.  DIVISION. 
School  tor  Special  Teachees  in  Matuematical  and  Natubal  Science  Subjkcts. 

Maihematico-Physical  Section. 


Subjects. 

lat  Year. 

(■  Differential  Calculus  

(  Eepetition  and  Exercises  in  Groups 

f  Differential  Calculus  (in  French)... 
I Eepetition  and  Exercises    ... 

C  Analytical  Geometry  

(^Eepetition 

C  Descriptive  Geometry 

I Eepetition  and  Exercises    ... 

f  Descriptive  Geometry  (in  French) 
I  Kepetition  and  Exercises    ... 

2?i(f,   drd,   and  ith   Years. 

f  DiffeWntial  Equations         

I  Exercises 

C  Theory  of  Differential  Equations  ... 

( Eepetition     ... 

Geometry  of  Position  (I)    ... 

Geometry  of  Position  (II) 

Mathematical  Seminary 

The  Theory  of  Functions,  I 

Algebraical  Numbers  

C  Mechanics,  II.  Part 

I  Eepetition  and  Exercises 

Theory  of  Linear  Differential-equations 

(Surveying 

I  Eepetition  and  Exercises    ... 


Hrs.  per 

week. 


4 
3 

4 
3 

4 
1 

4 
5 

4 
5 


4 
1 

4 
1 

4 

2 

2 

4 

2 

4 
3 

2 

5 
3 


2nd,  3rd,  and  ith  Years — continued, 

f  Geodesy,  with  repetition     ...  ...         ...       2 

(  Geodetical  "  Praktikum  " 2 

Application  of  Geodetical  Lines  to  Geodesy    2 

Theoretical  and  Experimental  Optics  2 

Physical  "  Praktikum  "  for  Beginners      ...       8 

Scientific  Work  in  the  Physics  Laboratories  4,  8,  24 

(Physics  ...         ...         ...         ...         ...       4 

(^Eepetition     ...  ...         ...         ...         ...       1 

Principles,    Apparatus    and     Methods    of 

Measurement  in  Electro-technics      ...       4 
Alteruating-current  Systems  and  Alternat- 
ing-currents and  Motors        ...         ...       2 

Electro-mechanics    ...         ...  ...  •■■       2 

Laboratory  for  Electro-technics     8  or  16 

Scientific  "Work  in  the  Physical  Laboratory  8, 12, 24 
Experimental  Eesearch  in  alternating  Cur- 
rents and  Motors 

f  Elementary  Astronomy      

(  Exorcises  therein 

Theory  of  Eclipses  and  Kindred  Phenomena 

Logic... 

Introduction  to  the  reading  of  Philosophi- 
cal Works 

Theoretical  Pacdagogy         


4 

3 
2 

1 

1 


£.  Natural  Scienco  Seclion. 


Subjects, 
/.    Year  Course. 


Hrs.  per 

week. 


j  Higher  Mathematics 

\  Exercises 

f  Inorganic  Chemistry 

(  Repetition     ... 

Analytical  Chemistry,  I  Part 

"Praktikum"  for  Analytical  Chemistry 

(■Mineralogy  ... 
(  Repetition    .,. 

f  General  Botany 
I  Repetition     ... 

//  and  III  Years. 

"Praktikum"  for  Analytical  Chemistry   ... 

"Praktikum"  for  Technical  Chemistry  ... 
C  Organic  Chemistry,  II  Part  (benzene  deriva- 
<;  tives)     ... 

(  Repetition    ... 

Heating,  etc. 

Gas  Analysis  with  exercises  ...  .  -• 


5 

2 

.       6 
1 

2 

,12-16 

.       4 
.       1 

.       3 
1 


24 
24 

2 
1 
o 


Hrs.  per 
week. 


Subjects. 
II  and  III  Years— continued. 

Analysis  of  Foods  with  exercises 

Physical  Chemistry 

Application     of      Physical     Methods     to 
Chemistry 

Complete  "praktikum  "  in  Physical  Chemis- 
try for  advanced  students       

General  Electro-chemistry 

Chemical  Dynamics  (Kinetics)       

"Praktikum"    for    Electro-chemistry    (ad- 
vanced students)  

j  Physics 

\  Repetition    ... 
Theoretical  and  Experimental  Optics 
"  Praktikum  "  for  Physics  for  beginners  ... 
Scientific  Studies  in  the  Physics  Laboratory  4;  8, 24 

/  General  Geology       •••       | 

1  Repetition 

The  History  of  the  Origin  of  Man  ...       1 


iday 

daily 
2 
1 

15 

4 
1 

2 

8 


3—2  X 
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„  ,  ,     .  Hrs,  per 

Subjeota.  ^.^^^^ 

II  and  III  Tears— continued. 

Seminarial  Exercises            ...          .■•          •••  1 

Exercises  in  the  Determination  of  Minerals  3 
"Praktikum"  for  Mineralogical  Petrography 

(beginners)        ...          ...          ...          ■.•  2 

"Praktikum"  for  Mineralogical  Petrography 
(advanced   students  and   introduction 

to  independent  research)         ...          ...  daily 

Exercises  in  the  Laboratory  of  the  Minera- 
logical Petrographical  Institute          . . .  daily 
Pathology  of  Plants,  with  Repetition        ...  1 
Exercises  in  Microscopy      ...          ...          ...  2 

Complete    Practice    in   the   Physiology   of 

Plants daily 

Technical  Botany  (fibres  and  their  strength)  2 

Mountain  Flora       ...         ...          ...          ...  1 

"  Praktikum  ''  for  Systematic  Botany        ...  4  &  8 

f  Comparative  Anatomy        ...          ...          ...  7 

(  Repetition    ...          ...          ...          ...          ...  1 

Selected  Chapter  of  the  most  recent  Zoo- 
logical Researches,  III  Series             ...  1 


Subjects. 

//  and  III  Years — continued. 
Complete   "Praktikum"   for    Comparative 

Zoology,    Anatomy,   and   introduction 

to  independent  research. 
Natural  History  of  the  Human  Race  at  the 

present  time 
Industrial  Hygiene  ... 
Bacteriological  Exercises  for  beginners 
Bacteriological     Exercises     for     advanced 

students 
Meteorology  and  Climatology 
The    Principal    Atmospheric     Phjenomena 

(Physical  Geography,  III  Part). 
Geography  of  Switzerland  ... 
The  Countries  of  North  America  . . . 
The  Elements  of  Astronomy 
Exercises  therein 
Logic 
Introduction  to  the  Reading  of  Philosophical 

Works. 
Theoretical  Psedagogy. 


Hrs.  per 
week. 


daily 

1 

2 
5 

daily 
3 

2 

2 
1 
3 
2 
1 


The  above  courses  are  clearly  designed  to  afford  an  opportunity  of  becoming  specially  qualified  in 
various  subjects,  so  as  to  be  equipped  for  the  higher  grades  of  teaching. 


10.  Zurich  General  Philosophy  and  State  Economics  School. — Division  VII  of  the  Zurich  School 
includes  a  great  variety  of  general  subjects,  included  under  two  great  branches  as  already  indicated. 

Some  of  these  courses  are  highly  specialised,  as  a  reference  to  their  titles  will  shew.  Such  a  subject 
as  "  Technical  Botany  "  deals  with  fibres  and  their  strength  and  general  qualities,  modes  of  identifying  them, 
their  preparation,  and  so  on. 

The  detailed  courses  are  as  follow  : — 

VII.  GEKERAL  PHILOSOPHICAL  AND  POLITICAL  TECHNOLOGICAL  ECONOMY  DIVISION. 

(A)  Mathematical,  Natural  Science  and  Technological  Lectures  in  part  Supplementary  to  the 

Professional  School  Programmes. 


[1]  Mathematics  andJPhysics, 


Subjects. 

Geometrical  Introduction  to  Graphical  Statics 
Slide-rules  with  Exercises 
Descriptive  Geometry 
Geometry  of  Position 
Selected  branches  of  Mechanics 
Theory  of  Linear  Differential  Equations    . . . 

Theory  of  Central  Projection  with  application 

to  practical  perspective... 
Projective  series  and  pencils,  with  application 

to  the  theory  of  Construction  of  Conic 

Sections... 


Hrs.  per| 
week. 


Subjects. 


Hrs.  per 
week. 

Solution  of  General  Equations  of  the  3rd  and 
4th  degree,  and  of  any  Equations  what- 
soever by  approximation  ...         ...     2 

The  general  Theory  of  Elasticity      

Geometry  of  Position  (in  French) 

The  projection  of  Maps 

Application  of  the  Geodetic  Line  in  Geodesy 

Theoretical  and  Experimental  Optics  ...     3 

The  Elements  of  Astronomy .. .  ...         ...     3 

Exercises  therein       ...  ...  ...         ...     2 

Theory  of  Eclipses  and  of  allied  phaenomena      2 


[2] 
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[2]  Natural  Scienti. 


Subjects.  Hrs.  per 

Examination  and  purification  of  water  for 
technical  purposes,  viz.,  for  the  feeding 
of  boilers  , . .  ...  ...  .  _  _     \ 

Physico-chemical  "  Kolloquium  "i  (gratis)  ...      1 
History    of    the   development   of    domestic 
animals  (gratis)...  ...  ...  ...      1 

Fertilisation,  hybridisation,  etc.,  of  plants  ...      1 
The  principal  atmospheric  phsenomena  (Phy- 
sical Geography,  III  Part)        2 

Geography  of  Switzerland    ...  ...  , . .     2 

The  countries  of  North  America      ...  ...      1 

Mineralogy     ...  ...  ...  ...  ...     4 

ISxercises  in  the  determination  of  minerals     3 
Praktikum  for  Mineralogical-Petrography  (for 
beginners)  ...  ...         ...  ...     2 

Praktikum  for  Mineralogical-Petrography  for 
advanced  students  and  introduction  to 
independent  research    ...  ...  ...  daily 

Exercises  in  the  laboratory  of  the  Minera- 

logical-Petrographical  Institute  . . .  daily 

Chemical  inspection  of  foods,  and  the  compo- 
sition of  foods    ...  ...  ...  ...  daily 

Technical  Botany,  I  (fibres  and  their-strength)     2 
General  Geology         ...  ...  ...  ...     4 

The  history  of  the  Origin  of  Man    ...  ...      1 

Fishing  and  Fish-culture       ...  ...  ...      2 

Zoological  Praktikum  for  Farmers  and  Fores- 
ters ...  ...  ...  ...  ...     2 


Siiujeota. 

History  of  the  reproduction  and  propagation 
of  domestic  animals 

Natural  history  of  the  existing  human  race 
f  Comparative  Anatomy 
[  Repetition 

Selected  chapter  of  the  most  recent  zoologi- 
cal phenomena.     II  Series 

Chemical  Dynamics  (Kinetics) 
i  Physical  Anthropology  (the  bodily  variations 
->  in  the  human  race),  with  demonstrations 

(  Repetition 

Anatomy  of  Man,  with  special  demonstration 
lessons     ... 

Anatomical  exercises  and  repetitions  supple- 
mentary to  the  lectures  thereon 

Anthropological  course  for  beginners 

Complete  Anthropological  "  Praktikum " 
(preparatory  exercises  and  introduction 
to  independent  research) 

Flora  of  the  Arctic  Regions  (gratis) 

Culture,  etc  ,  of  Agricultural  Plants 

Fermentation  and  its  operations 

Alpine  Flora  ... 

Systematic  description  of  the  insecta  (gratis) 

Meteorology  and  Climatology 

Investigations  of  the  most  important  agri- 
cultural products 

Discussion  on  physiological  chemical  work . . . 


Hrs.  per 
week. 


daily 
1 
1 
1 
1 
2 

3 

1 

2 


[3]     Technical  Departments. 


Photography,  I  Part 

Praktikum  for  Photography  (in  groups) 

Plan-drawing  ... 

Cartography   ... 

Graphical  Multiplication 

Construction  and  management  of  Electric 
Railways  (II  Part) 

Selected  paragraphs  in  applied  Electro- 
technics 

The  theory  of  Fertilisers  and  their  manufac- 
ture (gratis) 


Industrial  Hygiene    ...  ...  ...  ...     2 

Continuous  Current  Motors  (gratis)  ...      1 

Selected    chapters    from    Graphical    Statics 

(gratis)         ...  ...  ...  ...  ...      1 

Concrete  Structures  with  Iron  Foundations 

(Monier) 
Selected    chaptei's    from    the    Technique  of 

Electric  Current  of  Low  Potential  (gratis)     1 
Artificial  Buildinar  Stones     ...  ...         ...     1 


B.     Philosophical  and  Political  Economy  Lectures. 
[1  ]     Literature  and  Languages. 


Subjects. 

German  (for  non-Germans)   ... 

f  Elementary  course  in  Latin  ... 
I  Advanced  course 

(  Lectures  and  explanations  of  selections  from 
J       Orlando  Furioso 

J  Italy  and  its  Literature  in  the  early  part  of 
(     the  XIX  Century 

[  Russian  Language  for  beginners 

(  Russian  Language  for  advanced  students 

Molifere,  his  life  and  work 

Contemporary     Novelists  :    A.    France — P. 
Bourget,  E.  Rod,  etc. 

Contemporaneous  Literature 


Hrs.  per 

week. 

3 


Subjects. 

Intermediate  French  course ... 

Advanced      course :      Analytical      readings, 

Conversations 

Discussions    (free   course,  twice   a  week) 
The  principal  works  of  the  German  Classics  : 

Lessing,  Goethe,  Schiller  ... 
German  Literature  since  1$30:  Heine,  Lenau, 

Freiligrath,  SchafFel,  etc.  ... 
The    German    Drama    from   Grillparzer   to 

Hebbel        

The  life  of  Shakespeare  :  With  discussion  of 

the  Dramas  of  his  age 
Elementary  course  in  English 
Readings    from     English    Newspapers    and 

Magazines  ... 


Hrs.  per 

week. 
..      1 


[2] 


*  A  "  colloquium  "  ia  a  discussion  on  a  lecture  or  a  subject,  in  wbich  both  lecturer  and  students  take  part. 
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[2] 


Historical 
Hrs, 


and  Political  Science. 


Subjects. 

Haptael  of  TJrbino    ... 

Art  and  Artists  in  Italy  since  the  death  of 
Raphael 
f  Potitical  Economy     ... 
I  Repetition 
f  Financial  Science 
(  Repetition 
The   third   French   Republic   and   the   new 

German  Einpire  (1870-1890) 
Egypt,    Soudan,   Abyssinia :    the   countries, 

customs,  civilisations 
The  explorations  of  Livingstone  and  Stanley 

in  Africa     ... 
Defence  and  War  in  the  flourishing  age  of 
the  federation  of  ancient  Switzerland  (with 
demonstrations  in  the  Swiss  Museum),  II 
Part 
Early  History  of  Switzerland  (with  demon- 
strations in  the  Museum),  gratis  ... 
Agrarian  Politics,  I  Part 
The  History  of  Swiss  Civilisation  to  the  time 

of  the  Carlovingians 
Swiss   Democracy  :    The  Federation  and  its 
Organs 


.  per 

ek 

1 


Ornamental  drawings  (from  plaster  models) 
Models  in  clay  and  plaster    ... 


[3] 

.3 

,     -1 


Subjects. 

The  Elements  of  National  Economy 

Repetition 

Science  of  Finance 

Repetition 

Colloquium  on  National  Economy 

History  of  Ancient  Art        

History  of  the  Painting  of  Germany  and 
Netherlands  to  the  time  of  Hans  Holbein 

Commercial  Law  (II  Part),  with  repetition 

Law  relating  to  technical  matter,  viz.,  to 
Buildings,  Railways  and  Water-rights    . . . 

Private  Insurance  Law 

Logic  ...  ...  •  •  •  ■  •  •  •  •  ■  •  •  ■ 

Introduction  to  the  reading  of  philosophical 
works 

Theoretical  Piedagogy 

History  of  democratical  ideas  in  their  in- 
fluence on  the  State  and  Society  of 
modern  times 

History  of  Europe  since  1815 

Historical  exercises  within  the  sphere  of 
recent  history 


Arts. 

I     Figure  drawings  (from  models) 
Figure  drawings  (life-class)   ... 


Hrs.  ppr 
week. 
..  3 
..  1 
2 
..  1 
..  1 
..     4 


11.  Zurich  School  of  Military  ^aenca.— The  last  "  division "  of  the  Zurich  Polytechnicum  to 
which  reference  is  necessai-y  is  that  for  military  science.  This  has  two  subdivisions— one  for  general 
auditors  or  students,  afifording  an  elementary  course;  and  one  of  a  more  thorough  and  professional 
character  for  military  officers.     The  courses  are  as  follow  hereunder  : — 

VIII.    MILITARY    SCIENCE    DIVISION. 

Section   A. 

Instruction  for  students  of  the  Polytechnicum  and  "  Auditors"  in  general. 

Subjects. 

Rifle  and  Gun  Practice 
Elements  of  Ballistics 


_  ,  .     .  Hrs.  per 

Subjects.  ^^^l. 

Formal  Field  Fortification    ...          ...          ...  1 

Theory  of  Artillery  and  Rifle  Construction, 

etc 1 

Theoryof  Rifle  and  Artillery  Fire  for  Infantry  1 


History  of  Ancient  War 


Hrs.  per 
week. 

...i-  day 


Section   B. 


Instruction  for  Off 

1 

1 


Science  of  Warfare    ... 

Practical  Ballistics     ... 

Artillery  shooting 

Science  of  Weapons  and  knowledge  of  War 

Material 
Science  of  Fortification  and  of  the  Fortresses 

of  War 
Discussion  and  written  work  on  the  Science 

of  Weapons  and  Fortifications 
Military  Topography ... 
Military  Geography  of  Switzerland... 


:ers  in  particular. 

Infantry  Shooting 
Shooting  Practice 
Elements  of  Ballistics 
History  of  Modern  Warfare ... 
History  of  Ancient  Warfare 
Tactics 

Military  Telegraphy  and  Telephony 
"  Repetition,"     Exercises    and    Reconnoitr- 
ing ...         hiol  day 


iday 
1 

2 

3 
1 
1 


12.  Professors,  Assistants,  and  Privatdozenten,  and  their  Courses. — The  teaching  staff  in  any 
European  Institution  is  very  large. 

In  order  to  properly  appreciate  the  character  of  the  teaching,  it  is  necessary  to  remember  that  a 
large  staff  allows  of  a  degree  of  specialisation  which  we  cannot  claim  to  have  reached  even  in  our  highest 
educational  institutions. 

The  list  below  will  shew  the  range  of  teaching  of  individuals,  and  the  large  number  of  courses  in 
which  instruction  is  actually  given. 

It  is  obvious  that  a  high  degree  of  specialism  is  the  secret  of  the  great  excellence,  since  following  a 
thorough  general  education,  a  unique  opportunity  is  afforded  of  becoming  very  highly  proficient. 

The 
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1  schooSofesor'  IfsSftoT'r '   "I  ^'   P^°'rTX    2'  P"vatdozenten,  3  assistant  professors 
are  five  Ltod^s  oJ^^^SLSriC^rL^^^^^r StJ  vS^  ^^^^  '^^^ 

The  teaclung-stafif,  and  the  courses  undertaken  by  each  member,  are  as  follow  :_  ° 


1.  General  Theory  of  rortifioation . . . 

2.  Theory  of  Construction  of  Weapons 

3.  Science  of  Warfare 

4    Practical  Ballistics  ...         .,, 

5.  Gunnery 


Prof.  Dr.  F.  Affolter,  Colonel. 
Hours. 


C.  Science  of  Weapons   and  Knowledge  of  War 
Material 

7.  Science  of  Fortification  and  Theory  of  Foi  tresses 

8.  Discussion  and  written  work  on  the  Science  of 

Weapons  and  Fortifications 


Privatdozent,  C.  Baechler 

9.  Dairy  Science         c 

10.  Dairy  Science,    I    (for    students    desirous   of 

devoting  themselves  to  Dairy  Science)         ...        2 


11.  Dairy  Book-keeping 

12.  Inspection  of  milk... 


I.S.  Inorganic  Chemistry           q 

14.  Repetition     ...         ...         ...         '  j 

15.  Organic  Chemistry,  II  Part  (Benzene  derivatives)  •> 

16.  Kepetition     ...         ..          ...         ...  I 

17.  Praktikum    for  Analytical  Chemistry  (Division 

IV,  Ist  Course,  and  VI  B) 10 


Professor  Dr.  E.  Bamberger. 


18.  Praktikum  for  Analytical  Chemistry  (Division 

IV,  3rd  Course,  and  VI  B)  

19.  Praktikum  for  Analytical  Chemistry  (advanced 

students)        


20.  Photography,  I  Part 


2.S.   Drawing  of  Plans     ... 
'24.  Topographical  Drawing 
25.  Chart  Drawing 


Professor  Hon.  Dr.  J.  Barbieri. 
"    I   21  Praktikum  for  Photography,  in  groups 

Kantonsschulprofessor  A.  Baumgartner. 
•2J.  (ierman  Language  (for  non-Germans)  ...         3  hours. 

Professor  F.  Becker,  Colonel  in  the  General  Staff. 

26.  Chartography         

27.  Military  Topography        

28.  Military  Geograpliy  of  Switzerland 


Hours. 

2 
3 


24 
daily. 


14 


Privatdozent  Dr.  Ch.  Beyel. 

29.  Geometrical  introduction  to  Graphical  Statics  ...         2    I  31.  Descriptive  Geometry 

30.  Slide-rule,  with  Exercises 1     |  

Professor  F.  Bluntschli. 

32.  Architecture  (Renaissance)  with  sketching  exer-  I  35.  Exercises  in  Composition  (4  Courses) 

cises  (3rd  Course)        ..  3  36.   Exercises   in  Sketching   (making  of   e.'ccursion 

M.  JiiXercises  in  Composition  (3  Courses)      8  surveys) 

34.  Architecture  (Renaissance),  4  Courses 2     I 


8 
2 


Professor  Hon.  Dr.  E.  Bosshard. 
.37.  Examination  and  Purification  of  Waters  for  technical  purposes,  viz.,  for  the  feeding  of  boilers 


1 


38.  Raphael  of  Urbiuo  ... 


Privatdozent  Dr.  K.  Brun. 

1     I     39.  Art  and   Artists  in  Italy  since  the   death  of 
'  Raphael 


Privatdozent  H.  J.  Burger. 
40.  Graphic  Multiplication 

Assistant  Dr.  R.  Burn. 


2  hours. 


41.  Bacteriology  for  Farmers,  I  Part 1 

42.  Exercises  in  the  bacteriological  Laboratory   (for 

faniiersj  ...         ...         ...         ...         ...         4 


43.   Exercises  in  the  Bacteriological  Laboratory  (for 
dairy  technologists)    ... 


44.  Political  Economy 

45.  Repetition 


Professor  Dr.  A.  P.  Charton. 

2     1     46.  Financial  Science  ., 
1     1     47.  Repetition 


12 


48.  Physical  Chemistry..  ...         

49.  Physical  Chemical  Colloquium  (gratis)    ...         ...         I 

50.  Employment  of  Physical  Methods  in  Chemistry 

(with  Professor  Dr.  Lorenz) i  day 


Professor  Hon.  Dr.  E.  J.  Constam. 

"^  51.   "  Vollpraktikum "    for    Physical   Chemistry 

(advanced    students)    (with    Professor    Dr. 
Lorenz)    ... 


daily. 


Professor  Dr.  0.  Decher. 


52.  Surveying 

53.  Repetition     

54.  Surveying  Exercises,  in  groups 


57.  Introduction  to  the  Forestry  Sciences 

58.  Excursions 


55.  Geodesy,  with  repetition 

56.  Praktikum  for  Geodesy    . 


Professor  M.  Decoppct. 

1     1    59.  Protection  of  Forests 
...J  day     I    60.  Forestry  Policy,  Forestry  Policy  and  Statistics 


Privatdozent  Dr.  A.  Denzler. 
61.  Conjtruction  and  Management  of  Electric  Rail-  I     62.  Selected  chapters  on  Applied  Electro-technics  ,.         1 

Privatdozent 


ways,  II  Part 
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Privatdozent  A.  Dina. 


Privatdozenfc  Dr.  J.  U.  Diirst. 
C3.  Tho  development  of  the  breeding  of  domostic  animals  historically  treated  (gratis) 


1  hour. 


64. 
65. 


68. 
69. 
70. 


Forest  Culture,  I  Part 
Excursions  and  E.Kercises 


Professor  A,  Engler. 

Hours. 
5     I  66.  Forest  Culture,  II  Part  (selected  chapter) 
...  1  da}'.  I 


HourSi 
2 


Privatdozent  Dr.  A.  Ernst. 
67.  Fertilisation,  Hybridisation,  etc.,  of  Plants., 


1  hour. 


Professor  R.  Escher. 


Meclianical  Technology  II  Part  (metal  working) 
Repetition  (in  groups) 

Mechanical  Technology  IV  (spinning  and  weav- 
ing pursuits)       


71.  Engineering  

72.  Exercises 

7.3.  Milling 

74.  Technological  Praktikum 


75.  Construction  of  Dynamos,       Part 


77. 
78. 


81. 
82. 


84. 
85. 


Tlie  establishment  of  Forests 
The  use  of  Forests 


Assistant  .J.  L.  Famy. 

...     2    I    76.  Machine  Construction 

Professor  Th.  Felber, 

4    I     79.  Excursions  and  Exercises, 
3     I     80.  Forestry  for  Farmers 


Privatdozent  Dr.  E.  Fiedler,  Lieutenant-Colonel. 

The  Theory  of  Cfunnery  for  Infantry      1     I  83.  Rifle  Practice,  etc. 

Gunnery,  etc.,  for  Infantry  2     I 


Descriptive  Geometry 
Repetition  (in  groups) 


Professor  Dr.  W.  Fiedler. 

4     1     86.  Exercises 

1     I     87.  Geometry  of  Position 


1  day. 
2 


■■i  day. 


88 


90. 
91- 


95, 


99. 


101. 
102. 


105. 
106. 
107. 


110. 
111. 


Professor  Dr.  A.  Fliegner. 

Theoretical    Engineering,    II   Part    (theory    of  I     89.   Exercises 

heat  and  steam-engines)      ...         ,.,         ...         ...         i     \ 


Differential  Calculus  

92.  Repetition,  and  Exercises  in  same 


Professor  Dr.  J.  Franel. 

4     I     93.  Theory  of  Differential  Equations 
3     I     94.  Repetition 


Professor  Dr.  J.  Friih. 
The  principal  atmospheric  pliienomena  (Physical  I     96.   Geography  of  Switzerland 

2     I     97.   The  regions  of  North  America 


Geography,  II  Part) 


Analytical  Geometry 
Repetition,  in  groups 


Road  and  Railway  Construction 
Exercises  in  designs ... 


Professor  Dr.  C.  F.  Geiser. 

4  I     100.  Elements  of  Ballistics 
1     1 

Professor  E.  Gerlich. 

5  ]     103.  Railway  work 

6  I     104.  Repetition 

Professor  Dr.  R.  Gnehm. 


Bleaching,  Dyeing,  and  Dyes        

Repetition... 

Praktikum  for  Technical  Chemistry  (Div.  IV  A, 
2nd  Course)        ...  


16 


108.  Praktikum  for  Technical  Chemistry  (Div.  IV 

A,  3rd  and  4th  Courses,  and  VI  B)  ...      24 

109.  Praktikum  for  Technical  Chemistry  (advanced 

students;         daily 


Ornamental  Drawing  (from  plaster  models) 
Models  in  clay  and  plaster  


Professor  J.  J.  Graf. 

3  j     11-2.  Figure  Drawing  from  models 

4  I     113.  Figure  Drawing  (life  class) 


115. 

116. 
117. 
118. 


121. 
122. 

124. 
125. 
126. 


Privatdozent  Dr.  A.  Grete. 
114.   Theory  and  Manufacture  of  Manure  (gratis) 

Professor  Dr.  U.  Grubenmann. 

Mineralogy 4 

Repetition      ...         ...         ...         ...         ...         .  j 

Exercises  in  the  determination  of  minerals        ,,.         3 
Praktikum  for  Mineralogical  Petrography  for 

beginners  ...         ...         ...         ...  o 


2  hours. 


119.  Praktikum  for  Mineralogical  Petrography  for 
advanced  students  and  guidance  in  inde- 
pendent work  daily 

120.  Exercises  in  the  Laboratory  of  Jlineralogical 
and  Petrographical  Institutes        daily 


Professor  A.  Guilland. 

The  Third  French  Republic  and  the  New  Ger- 
man Empire  (1870-1890)        2 

Egypt,  Soudan,  Abyssinia  :  countries,   customs, 

civilsations         j 


123.  The   voyages  of  Livingstone  and  Stanley  in 
Africa 


Professor  G.  Gull. 

Architecture  (Mediasval),  with  sketching  exer- 
cises (3rd  Course)  ...  .  3 

Architecture  (Medifeval),  with  sketching  exer- 
cises (4th  Course)  3 

Exercises  in  Composition  (2  Courses)      ...        ...        q 


127.  Exercises  in  Coinposition  (3rd  and  4th  Courses) 

128.  Ornament  and  Decoration  (2nd  Course) 

129.  Ornamental  and  decorative  designs,  with  exer- 
cises in  composition  (3rd  and  4th  I  Course) 


Privatdozent 
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Hours. 


Privatdozont  Dr.  J.  Hiine. 

130.  The  Systems  of  Waif  are  and  Defence  in  the  early  times  of  the  old  Swiss  Confederation  (with  demonstrations  in 

the  Swiss  Museum,  II  Part) ,_  j 


Professor  Dr.  C.  Hartwioh. 


Hours. 

131.  Pharmacognosy        .,         .5 

132.  Toxicology o 

133.  Technical  Botany  I  ( Fibres  and  their  strength,  etc. )     2 

134.  Praktikum  for  Pharmaceutical  Chemistry         ...       12 

135.  Microscopical  examination  of  pharmaceutical  drugs      '2 

136.  Pharmaceutical  exercises  for  advanced  students...     daily 


Hours. 


137.  Chemical  inspection  of  foods  and  their  compo- 

sition          daily 

138.  Microscopic  exercises  in  the  science  of  foods!  '°""»l' 

I     days 

139.  Praktikum  for  Chemistry  


J  in  4  half 
(     days 


Privatdozent  Dr.  J.  Heierli. 
140.  History  of  Ancient  Switzerland  (with  demonstrations  in  the  Museum),  gratis 

Professor  Dr.  A.  Heim. 


1  hour. 


141.  General  Geology 

142.  Eepetition 

143.  Technical  Geology   ... 

144.  Repetition     


14,'i.  History  of  the  Origin  of  Man 1 

146.  Seminarial  exercises  (in  conjunction  with  Pro- 
fessor Dr.  Schrciter) 1 


Privatdozent  Dr.  F.  Heinemann  (en  leave  of  absence). 


147.  Mechanics,  II  Part... 

148.  Repetition  (in  groups) 


Professor  Dr.  A.  Herzog. 

4     I     1-19.   Exercises  (in  groups) 
1     I     150.  Selected  chapter  from  Mechanics 

Privatdozent  Dr.  J.  Heuscher. 
151.  Fishing  and  Pisciculture        2  hours. 

Professor  K.  E.  Hilgard. 


152.  Flow  of  Waters  in  Rivers  and  Canals     1 

153.  Water-works  and  Canalisation  of  Municipalities         2 

154.  Foundations ...         2 


155.  Exercises  in  Design  (foundations) 

156.  Iron  Structures    

157.  Exercises  in  design  of  same 


Professor  Hon.  Dr.  A.  Hirsch. 
158.  Theory  of  linear  differential  equations 


2  hours. 


Privatdozent  Dr.  0.  Hunziker  (not  on  duty.) 


159. 
160. 
161. 


164 

165 
166 


169. 
170. 

171. 


DiBTerential  Calculus 
Repetition  (in  groups) 
Exercises  (in  groups) 


Professor  Dr.  A.  Hurwitz 

4 
1 

2 


162.  Differential  Equations 

163.  Exorcises  (in  groups) 


Professor  Dr.  C.  Keller. 


General  Zoology,  with  special  regard  to  the  most 
important  animals  of  agriculture  and  forestry    ... 

Repetition 

History  of  the  breeds  and  propagation  of  domes- 
tic animals 


167.  Natural  History  of  the  human  race  of  the  present 
day 

168.  Zoological   Praktikum    for    Agriculture    and 
Forestry 


Mathematics 

Theory  of  Central  Projection,  with  application  to 
Practical  Perspective  ...         ...         2 

Projective  series  and  pencils  with  application  to 
the  Theory  of  Construction  of  Conic  Sections     ...        2 


Privatdozent  Dr.  J.  Keller. 
4 


172.  Solution  of  General  Equations  of  the  3rd  and  4th 
degree,  and  of  any  Equations  whatsoever,  by  ap- 
proximation 


174 
175. 
176 


180. 
181, 
182, 


187, 
188, 
189. 


191. 
192. 
193. 

194. 


Privatdozent  F.  Kraft. 
173.  The  general  Theory  of  Elasticity      4  hours. 

Professor  Dr.  A.  Kramer. 

177.  Cattle-breeding,  II  Part  ..  

178.  Fundamental  Elements  of  the  Practical  Arrange- 
ment of  Agriculture  

179.  Agricultural  Arithmetic,  with  Exercises 


The  Theory  and  Practice  of  General  Agriculture, 

I  Part  

The  Theory  and  Practice  of  General  Agriculture, 

II  Part  

Repetition     ...         


Descriptive  Geometry  (Division  I)  ...         ...  2 

Exercises        ...         ...         ...  ••         •■•         •■•  4 

Descriptive    Geometry  (Division  II,    III,   and 

VIA.) 4 

Professor  Dr.  A.  Lang. 


Comparative  Anatomy        

Repetition     ...         ...         ■••         ■•■ 

Selected  Chapter  from  the  most  recent  Zoological 
Researches,  III  Series  


190.   "  Vollpraktikum  "  for  Zoological  Comparative 
Anatomy  and  Introduction  to  Independent  Kc- 


Professor  M.  Lacombe. 

183  and  184.   Repetition  and  Exercises        

185.  Geometry  of  Position      

]  86.  Mathematical  Seminarium  (in  conjunction  with 
Professor  Dr.  Minkowski)  


search 


daily 


Architectural  Drawing       

Exercises  in  Sketching       

Theory  of  Architectural  Forms,   I  Part,   with 

Exercises        

Theory  of  Building  Construction,  I  Part 


Professor  G.  Lasius, 
6 


195.  Perspective  

196.  Exercises   ..  

197.  Interior  Work      

198.  Theory  of  Building  Construction,  II  Part 


Privatdozent 
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Privatdozent  Dr.  E.  Laiir. 
199.  Agricultural  Economics,!  Part         

Pricasdozent  K.  Lohle  (nut  on  duty). 


1  hour. 


Professor  Dr.  R.  Lorenz. 


200.  General  Electro-chemistry  

201.  Chemical  Dynamics  (Kinetics)      

202.  Praktikum  for  Electro-Chemistry  for  beginners 


Hours. 
2 

1 

4 


204.  Applications  of  Physical  Methods  in  Chemistry 

(with  Professor  Hon.  Dr.  Constam) 

205.  "  Vollpraktikum "    for  Physical    Chemistry 

(advanced  students)  (with  Professor  Hon.  Dr. 
Constam)... 


Hours. 


[day. 


daily. 


Professor  Dr.  0.  Lunge. 


206.  Inorganic  Chemical  Technology 

207.  Eepetition     

208.  Heating         

209.  Metallurgy 

210.  Repetition     


211. 


212. 


213. 


Praktikum  for  Technical  Chemistry  (Division 
IV  A,  2nd  Course)         

Praktikum  for  Technical  Chemistry  (Division 
IV  A,  3rd  and  4th  Course,  and  VI  B.) 

Praktikum  for  Technical  Chemistry  (advanced 
students)... 


16 

24 

daily. 


214.  Physical  Anthropology  (the  chief  diversities  of 

the  human  race),  with  demonstrations 

215.  Repetition     

216.  Anatomy    of    Man,    with    special    hours    for 

demonstrations 


Privatdozent  Dr.  R.  Martin 

I  217.  Anatomical  Exercises  and  repetition  as  supple- 

2  mentary  to  the  foregoing  lecture 
1        218.  Anthropological  Course  for  Beginners 

I  219.  Vollpraktikum  for  Anthropology  (preparatory 

3  j  exercises  in  principles,  and  introduction  to 
I  independent  research)  ... 


daily. 


Privatdozent  E.  Mertens. 
220.  Fruit  Culture  and  Science  of  Fruit. 


1  hour. 


221.  Machine  Drawing  :   Lectures 

,,  ,,  Exercises 

222.  Elements  of  Machine-making 


Professor  E.  Meyer. 

1       223.  Repetition  ... 

4       234.  Exercises  in  Design 

5 


1 
10 


225.  Theory  of  Functions 

226.  Algebraical  Numbers 


Professor  Dr.  H.  Minkowski. 

4     I  227.  Reminarial  Mathematics  (in   conjunction  with 
2     ;  Professor  Lacombe) 


Professor  H.  Moos. 


228.  The    General     Theory    of     the    Production    of 

Animals  ... 

229.  Repetition     

2.30.  Estimation  of  Agricultural  Production 

231.  Agricultural  Book-keeping  

232.  The  Breeding  of  Pigs,  Sheep,  etc.  


2.33.  Exercises  in  Agronomy 

234.  Exercises  in  the  Agricultural  Seminary 

23.5.  Agricultural  JIachines  and  Tools,  I  Part 

236.  Agricultur.ll  Systems  of  Growths 

'237.  Mountain  Pasturage 


Professor  Dr.  H.  Miiller-Thurgau. 
23S.  Vine-growing,  and  the  Treatment  of  the  Vine.. 


1  hour. 


239. 
240. 


243. 


245. 
246. 


249. 
230. 
251, 


Professor  Dr.  A.  Nowaski. 

Climatology  and  the  Science  of  Agriculture      ...         3     1  241.  Draining  and  Irrigation    .. 

2     I  212.  Exercises  in  Agronomy    .. 


Cultivation  and  Manuring 


History  of  Swiss  Agriculture  to  the  time  of  the 
Carlovingians     


Professor  Dr.  W.  Oechsli. 

!  244.  The  Swiss  Democracy  :    The  "Bund "and  its 
;     I  urgan       ...         ..."      


Professor  Dr.  G.  Pizzo. 


Elementary  Course  in  the  Italian  Language 
Advanced  Course     .. 


The  Elements  of  National  Economy 

Repetition 

The  Science  of  Finance      


247.  Readings  and  Explanations  on  Selections  from 

Orlando  Furioso  

248.  Italy  and  its  Literature  in  the   early  part  of 

the  19th  Century  


Professor  Dr.  J.  Platter. 


252.  Repetition 

253.  National  Economy  (Colloquium) 


254.  Hydraulic  Motois  aud  Pumps,  II  Part 

255.  Repetition       

256.  Exercises  in  Design 

257.  Exercises  in  Design  of  Manufacture 


260.  History  of  Ancient  Art 


262. 
263. 


Cadastral  Survey 
Exercises  in  same 


Professor  Dr.  F.  Prilsil. 

4     1  258.  Selected  Chapter  on  Hydraulic  Installations  of 

1  every  kind  2 

12       259.   Exercises   in   the  Hydraulic   Division   of    the 

4     1  Mechanical  Laboratory  in  groups      i  day. 

Professor  Dr.  J.  R.  Rahn. 

4     I  261.   History  of  the   Painting  of  Germany  and  the 
I  Netherlands  to  the  time  of  Hans  Holbein   ...        2 

Professor  J.  Rebstein. 

3     I  264.  Projection  in  Charts         1 

2  I  265.  Application  of  geodeticallines  to  Geodesy      ...        2 

Professor 
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Professor  B.  Reoordon. 


266.  Building  Construction  (Division  I,  1st  Course) 

267.  Exercises  in  same  (Division  I,  Ist  Course)         ..] 
26S.  Building    Construction     (Division    I  and   2nd 

Course)    ...         


Hours. 


3     I  269.  Exercises  in  same  (Division  I  and  2nd  Course) 

270.  Architecture  and  Building  Construction  (Divi- 
sion II,  1st  Course)      ...  

271.  Exercises- in  same  (Division  II,  1st  Course)     ... 


Privatdozent   Dr.  M.  Rilcli. 

272.  Systematic     Botany     I     (for     food     analysis,  I  273.  Flora  of  the  Arctic  Regions  (gratis) 

chemists) i     \  n         \o         i 


Hour?. 
6 


274.  Graphic  Statics,  I  Part 

275.  Exercises  in  Graphic  Statics 

276.  Repetition     


Professor  Dr.  W.  Ritter. 
2 


277.  Iron  Bridges 

278.  Exercises 

279.  Repetition   .. 


Professor  Dr.  H.  RosUi. 


280.  Traffic  Laws,  II  Part,  with  repetition 3 

231.  Laws  relating  to   Technics,  viz.,  to  buildings, 

railways;  and  water-rights     2 


282.  Private  insurances... 


28.3.  Building  Hygiene    . 
284.  Industrial  Hygiene 


286.  Exercises  in  Bacteriology  ... 

289.  Higher  Mathematics 

291.  Russian  Language  for  Beginners  . 

293.  Rearing  of  Agricultural  Plants 


Professor  Dr.  0.  Roth. 

2    1285.  Exercises  in  Bacteriology — (for  beginners) 

2    I  (for  advanced  students)., 

For  Food  Chemists. 

In  four  I  287.  Hygienic  Exercises  and  Excursions 

J-days.  I  288.  Hygiene  of  Foods 

Professor  Dr.  F.  Budio. 
5    I  290.  Exercises  in  Groups  

Privatdozent  Dr.  R.  Saitschick. 

3    J  292.  Russian  Language  for  Advanced  Students 

Privatdozent  Dr.  H.  C.  Schellenberg. 
1     1294.  Fermentation  and  Fermentation  Processes 


295.  Pharmaceutical  Botany,  with  repetition 

296.  Agricultural  Botany,  with  repetition 


Professor  Dr.  C.  Schrijter. 

3     I  297.  Mountain  Flora      

3     [298.  PraktiUum  for  Systematic  Botany 


Professor  F,  Schule. 


299.  Building  Statics       

300.  Exercises  in  same     ... 

301.  Technology  of  Materials  of  Construction,  II 

(iron  and  steel)  ... 


302.  Repetition 

303.  Exercises  in  Iron  Construction 


5 
(daily) 


.  4  and  8 


304.  Inorganic  Chemistry,  with  repetition     ;..         ...        4 

305.  Agricultural   Chemistry,  I   Part  (the  theory  of 

plant  nourishment)       2 

306.  Agricultural   Chemical   Technology    (sugar  and 

spirit  manufacture,  chemistry  of  the  dairy)...        2 


Professor  Dr.  E.  Schulze. 

307.  Exercises   in  the   Laboratory  for   Agricultural 
Chemistry  ...         ...         ...         ...         ...         8 

308.  Praktikum       for      Agricultural       Chemistry 
(advanced  students)      ...         ...         ...         ...  (daily) 


Privatdozent  Dr.  A.  Schweitzer. 


309.  Alternating  Current  Motors 

310.  Physics  (Division  II) 


312.  History  of  Recent  Warfare 

313.  History  of  Ancient  Warfare 


311.  Repetition 


Professor  Alex.  SchweiKe.-,  Divisional-Colonel. 

2     1  314.   Tactics 

2 


Professor  P.  Seippel. 


315.  Molifere,  his  life  and  work 

316.  Contemporary  Novelists :  A.  France,  P.  Bourget, 

E.  Rod,  etc 

317.  Contemporaneous  literature         


318.  Intermediate  course  of  French 

319.  Advanced  course.      Analytical  lectures,  con- 

versation... 

320.  Discussions.     (Free  course,  twice  a  month)   .. 


Professor  Dr.  A.  Stadler. 


.321.  Logic ; 

322.  Instruction  in  the  gleanings  from  philosophii 
writings      


323.  Theoretical  Pajdagogy 


324.  Systematizing  of  Insects  (gratis)  . 


Professor  Hon.  Dr.  M.  Standfu.M. 

1     1     325.  Selected  chapter  from  the  Biology  of  Insects, 
(gratis) 


Professor  Dr.  A.  Stern. 


326.  History  of  democratic  ideas  in  their  influence  on 

the  State  and  Associations  of  recent  times  ...        2 

327.  History  of  Europe  since  1815        2 

3—2  Y 


328.  Historic  Exercises  within  the  sphere  of  the 
most  recent  History ...         ..i 


Professor 


354 


Professor  Dr.  J.  Stiefel. 
Hours. 


Hours. 


829. 
330. 

332, 

333. 
334. 
335. 

338. 


340. 
341. 


343. 
344. 
345. 
346. 
347. 
348. 


351. 
352. 


The  Principal  Works   of  the  German   Classic 

writers  :  Lessing,  Goethe,  Schiller   ...         ...         1 

German  Literature  since   1830  :   Heine,  Lenau, 

Freiligrath,  Scheffel,  etc 1 


331.  The  German  Drama  from  Grillparzer  to  Hebbel 


Professor  Dr.  A.  Stodola. 


The  construction  of  steam-engines,  I  Part  (dis- 
tributing-regulators and  regulators)... 

Exercises  in  same 

Gas  motors  (introduction) ... 

Boilers  and  selected  chapter  on  the  construction 
of  steam-engines 


336.  Ccntruction  of  machines  and  designs  of  com- 
plete installations  of  steam-power 

.337.  Exercises  in  the  thermal  division  of  the 
mechanical  laboratory  in  groups  ... 


.(4-day) 


Privatdozont  G.  Thurnherr. 
Selected  chapter  from  Graphic  Statics  (gratis)  ..        2         339.     Stress  structures  with  iron  foundations 

Professor  Hon.  Dr.  A.  Tobler. 


Electrical  Signal  Apparatus  for  railways 
Selected  chapter  from  the  technique  of  currents 
of  low  potential,.. 


342.   Military  telegraphy  and  telephony 


Professor  F.  P.  Treadwell. 


Analytical  Chemistry,  I  Part        

Analysis  of  gas  with  exercises  (in  groups) 
Analysis  of  foods  with  exercises  (in  groups) 
Chemistry  (Divisions  II  and  III)  ... 
Repetition     ... 

Praktikum  for  Analytical  Chemistry  (Division 
IV,  1st  course,  and  VI  B. )     


16 


349.  Praktikum  for  Analytical  Chemistry  (Division 

IV.,  3rd  course,  and  VI.  B.)         24 

350.  Praktikum     for     Analytical     Chemistry    for 

advanced  students (daily) 


Professor  Dr.  Th.  Vetter. 


The  life  of  Shakespeare,  with  discussions  of  the 

Dramas  of  the  men  of  his  age, , . 
Elementary  course  in  English       


353.  Readings  from  English  newspapers  and  jour- 
nals 


Professor  A.  Weber. 


354. 
355. 
356. 
357. 


361. 
362, 
363, 

364. 


Mechanics  and  Engineering 
Repetition 
Engineering  ... 
Repetition     ... 


358.  Exercises  in  design 

359.  Industrial  arrangements  and  buildings 

360.  Exercises  in  design 


Professor  Dr.  H.  F.  Weber. 


Physics 

Repetition      .  

Principles,  apparatus  and  methods  of  measuring 

for  Electro-technics 
The  system  of  alternating  currents  and  motors 


2 
.  8  or  16 


365.  Electro-mechanics  ...         

366.  Laboratory  for  Electro-technics 

.iGT.   Scientific  work  in  the  physical  laboratories      8,  12,  24 
368.   Experimental   reaearclies  in    alternating   cur- 
rents and  motors       . , ,  , . .         ...         ...        4 


Professor  Hon.  Dr.  A.  AVellenmann. 
369.   Meteorology  and  Climatology 

Professor  Dr.  P.  Weiss. 


3  hours. 


370. 
371. 
372. 


375. 
376. 


378. 
379. 


Physics  

Repetition      .. 

Theoretical  and  experimental  optics 


373.  Praktikum  for  Pliysics  for  beginners 4  and  8 

374.  Scientific  works  in  the  Physics  laboratory    ...  4,  8,  24 


Chemistry  of  milk  and  milk  products     ... 
Examination  of  the  most  important  agricultural 
products  ... 


Assistant  Dr.  E.  Winterstein, 
2 


1 


377.  Discussion    on    the    works  of    Physiological 
Chemistry 


The  elements  of  Astronomy 
Exercises  therein      


Professor  Dr.  A.  Wolfer. 

3     I     380.  Theory  of  Eclipses  and  allied  ph;enomena 


381. 
382. 


Central  electrical  stations,  II  Part 
Exercises  and  constructions 


Professor  Dr.  W,  Wyssling. 


383.  Transmission  of  electrical  power  and  lighting 
3S4.  Repetition...         


Privatdozent  B.  Zschokke. 

385.  Artificial  building  stones 

Dr.  E.  Zschokke,  Professor  in  the  University. 

386.  Regimen  of  domestic  animals 


1  hour. 


2  hours. 


387. 
388. 
389. 
1130. 


The  drawing  of  plans 

Laws  relating  to  technics  ... 

Surveying 

Exercises  therein     


Professor  C.  Zwicky. 

391.  Road  and  waterworks  with  repetition 

392.  Exercises  in  desien 


ises  in  design 

393.  The  technics  of  cultivation 

394.  Exercises  in  design 


13 
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13.  Collections,  Equipment,  and  Institutes,  Zurich  Polyteohniciim.—The  collections  and  equipment 
of  the  Zurich  Polytechnicum  are  very  complete.     They  are  briefly  as  follows  ;— 

Library. 

Collection  of  building  materials  ;  collection  of  building  models  ;  architectural  models  ;  models  for 
figure  and  agricultural  drawing  ;  collection  of  copper-plate  engravings  or  prints ;  archeological  collection. 

Geodetical  collection  ;  engineering  science  models. 

Machine  models  ;  models  for  engineering  drawing  ;  mechanical  technological  collection ;  collection 
of  tools. 

Collection  for  chemical  technology  ;  pharmaceutical  collection. 

Collection  for  forestry  economy  ;  agricultural  collection. 

Models  for  mathematics  and  descriptive  geometry  :  astronomical  collection  ;  collection  for  physics  ; 
mineralogical  collection  ;  collection  for  geological  palasontology  ;  botany  collection. 

Zoological  collection  ;  entomological  collection  ;  workshops  for  modelling  in  clay  and  plaster ;  work- 
shops for  work  in  metal. 

Observatory. 

Physics  Laboratories  ;  (a)  For  physical  exercises  ;  (b)  for  electro-technical  work ;  (c)  for  scientific 
studies. 

Mechanical  laboratory. 

Laboratory  for  analytical  chemistry  ;  laboratory  for  technical  chemistry  ;  laboratory  for  electro- 
chemistry ;  laboratory  for  pharmaceutical  chemistry  ;  laboratory  for  agricultural  chemistry;  bacteriological 
laboratory  ;  photographical  laboratory. 

Botanical  gardens  ;  institute  for  the  physiology  of  plants  ;  agricultural  experimental  field. 

With  the  School  are  connected  the  Institution  for  the  testing  of  materials  and  the  Central  Institu- 
tion for  experiments  in  forestry. 

During  the  Commissioners'  \-isit  to  the  Polytechnicum  the  following  features  were  specially  noticed, 
viz.  :  In  the  laboratory  for  testing  the  general  properties  of  the  materials  of  construction  ;  apparatus  for 
testing  the  hardness  of  materials  by  the  rate  of  wear  through  attrition  ;  refrigerating  machinery  for  testing 
the  action  of  freezing  on  building  materials  ;  the  usual  apparatus  for  testing  the  elastic  modulus,  and  tensile, 
compressional,  and  torsional  strength,  etc.  ;  a  laboratory  for  the  analysis  of  the  metals  tested,  etc. 

The  mechanical  laboratory  was  magnificently  equipped  on  a  fine  scale.  The  following  were 
noticed: — A  120-h.p.  steam  engine  (1.50  revols.,  12  atmosp.);  a  12-h.p.  Laval  steam  turbine,  running 
2-1,000  revolutions,  geared  down  to  one-tenth  ;  a  triple-phase  generator,  100  h.p.,  250  revs.  ;  a  generator 
for  developing  triple  or  single  phase  current ;  petroleum  and  gas  engines,  1  h.p.,  200  revs  ,  and  3  h.p.,  300 
revs,  respectively ;  a  9-h.p.  "  Escher  "  engine,  250  revs.,  new  construction  ;  a  small  three-phase  motor,  720 
revs.  ;  a  double  centrifugal  pump,  800  revs.,  delivering  70  litres  per  second  through  45  metres  verti- 
cally ;  a  large  pump,  delivering  800  litres  per  second  through  a  height  of  5  metres ;  a  32-h.p.  Pelton 
wheel ;  a  22-h.p.  turbine  Girard.  For  electric  current  a  storage  battery  of  144  large  cells  is  used.  Many 
other  features  were  noted  which  need  not  be  referred  to  in  detail. 

14.  General  Remarks. — The  number  of  students  at  the  Polytechnicum  on  the  occasion  of  the  Com- 
missioners' visit  was  1,636,  of  which  1,065  were  regular  and  571  irregular.  Two-thirds  (about)  were  Swiss 
and  one-third  foreigners  {e.g.,  of  the  1,065  regular  students,  707  Swiss,  358  foreigners),  and  the  following 
countries  are  represented  among  the  students,  viz.  : — Austro-Hungary  94,  Germany  37,  Russia  32, 
Rournania  31,  Italy  30,  Holland  27,  Scandinavia  22,  America  18,  Great  Britain  14,  France  12,  Denmark 
11,  Luxemburg  8,  Greece  6,  India  6,  Turkey  4,  Africa  2,  Belgium  2,  Spain  2. 

It  may  be  mentioned  that  175  students  of  the  University  of  Zurich  were  also  in  attendance  at  the, 
courses. 

Extensive  enlargements  of  the  buildings  have  been  necessary  to  equip  the  mechanical  laboratory 
satisfactorily,  and  the  whole  school  was  undoubtedly  one  of  the  most  finely-equipped  institutions  seen  by 
the  Commissioners. 
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CHAPTER  XXXIA^ 

Higher  Technical  Education  in  other  European  Countries. 

[G.  H.  ENIBBS.] 

1.  In/roduction  —'Lim\ta.t\ons  of  various  kinds  render  it  impossible  to  attempt  anything  like  a 
complete  account  of  the  various  forms  of  higher  technical  and  professional  education  m  the  various 
countries  of  Europe.  &enerallv  speaking,  it  may  be  said  that  the  highest  form  of  technical  education 
is  to  be  found  in  the  science  and  professional  courses  of  the  Universities.  The  instruction,  however,  is 
but  rarely  given,  with  first  regard  to  its  applications  ;  hence  science  schools  are  not  technical  schools  in 

the  strict  sense.  „   ,  .  ■,        ■     j_      l-         r       j.    i      n     •    i 

This  chapter  proposes  to  briefly  indicate  the  scheme  of  higher  instruction  ot  a  technological 
character  in  the  various  countries  iu  Europe,  not  already  dealt  with. 

2.  Austrian  Technical  Bigl  &^oo/s.-Tn  Chapter  XIl  of  this  Eeport,an  account  has  been  given  of 
the  lower  forms  of  technical  instruction.  The  various  types  of  high  school,  i.e.,  schools  of  university 
grade,  that  exist  in  Austria  are:  — 

(1)  Universities  {Universiliilen). 

(2)  Technical  High  Schools  (Technische  Hochschiden)  . 

(.3)  High  Schools  of  Agriculture  {Hochschulen  fur  BodencuUur). 

(4)  Mining  Academies  {Berg-Akademien). 

(5)  Art  Schools  (/i!««s/sc^«Zen). 

(6)  Theological  Schools  {Theologisclie  Lehranstalien). 

The  Universities  are  those  of  Vienna,  G-raz,  Innsbruck,  Prague  (Bohemian),  Prague  (German), 
Lemberg,  Cracow,  Czernowitz. 

The  Technical  High  Schools  are  those  of  (1)  Vienna ;  (2)  Graz  ;  (3)  Prague  (Bohemian) ; 
(4)  Prague  (German)  ;  (5)  Briinn ;  (6)  Lemberg.  The  organisation  is  similar  in  each,  excepting  that 
Briinn  is  somewhat  less  complete.     The  instruction  falls  under  (say)  five  headings,  viz. : — 

(i)  Civil  Engineering ;  (ii)  Architectural  Engineering  ;  (iii)  Mechanical  Engineering  ;  (iv)  Chemical 
Technology ;  (v)  Special  Subjects. 

In  the  High  School  of  Agriculture  at  Vienna,  the  divisions  are  : — 

(i)  Agriculture  ;  (ii)  Forestry  ;   (iii)  Culture  Technology. 

The  Mining  Academies  are  the  following,  viz. : — 
The  Imperial  Eoyal  Mining  Academy  of  Leoben  in  Steiermark  (Jcaiserl.  Mnigl.    Berg-ATcademie),  and 

V 

that  at  Pribram  in  Bohemia.     The  latter  has  three  departments,  viz.  : — 

(i)   General  Division ;    (ii)  Professional  School  of  Mining  ;    (iii)   Professional  School  of 
Metallurgy. 

The  Art  Schools  are  the  Imperial  Royal  Academy  of  Vienna,  the  Art  Academy  of  Prague,  and  the 
Art  School  of  Cracow.     The  school  in  Vienna  is  subdivided  as  follows  : — 

(i)  General  school  of  painting;  (ii)  of  sculpture;  (iii)  special  school  for  historical  painting;  (iv)  for 
landscape  ;  (v)  for  copper-engraving  ;  (vi)  for  engraving  and  medal-engraving  ;  (vii)  for 
architecture ;  (viii)  for  higher  sculpture. 

The  general  organisation  of  the  Austrian  Technical  High  School  is  similar  to  that  of  Germany,  and 
the  degree  of  Doctor  of  Engineering  is  conferred. 

The  difference  even  between  Austrian  and  Bohemian  schools  is  not  marked.  Por  example,  the 
departments  or  sections  of  the  Technical  University  of  Prague  arei : — 

(rt)   Department  of  Civil  Engineering  {pdbor  sfavelmlio  inzemjrstvi). 
(*)  )^  „  -Architecture  {odbor  stavitelst II  pozemni ho.) 

(")  >.  »  Mechanical  Engineering  (odbor  strojniho  inzenyrstci). 

W  „  „  Technical  Chemistry  (odbor  tcchnicke  chemie). 

.3.  Lahoralory  Equipments,  Avsirian  Technical  High  Schools.—'ltie  equipments  in  difEerent  schools 
are  by  no  means  identical.  AVhile  they  are  much  the  same  for  the  more  elementary  parts  of  the 
den:ionstrations  and  laboratory  practice,  for  the  advanced  work  they  shewed  marked  differences.  Por 
example,  m  the  Techmcal  University  of  Prague-which  throughout  is  magnificently  equipped-there  was 
a  complete  plant  tor  sugar  manufacture  in  small  quantities,  and  every  branch  and  phase  of  the  sugar 
industry  is  represented  in  its  museum.  The  sugar  industry  is  locally  very  important.  Incidentally  it 
may  be  mentioned  that  the  designs  of  sugar  factories  made  by  the  students  were  excellent. 

Professor 


'See  rrogranini  Cis,  Kriil.  Cesk6  Vysok6  JSkoly  TQcUpiqk^  v  Pra?e.     1901-2. 
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Professor  Tetmaier's  laboratory  for  testing  material,  and  for  instruction  and  demonstration  in 
engiaeerinnf,  at  tlie  very  line  Technical  11  iu;h' School  of  Vienna,  was  specially  good. 

It  was  noticed  that  the  equipments  of  all  the  laboratories  had  been  recently  increased  and 
additions  were  in  progress.  In  the  chemical  laboratories  Nemetz  balances  had  been  introduced,  in  which 
the  weights  were  mechanically  added  to  the  load  in  the  pan. 

4.  Finland  Poh/tcchnicum. — The  Polytechnic  Institute  of  Finland  {Suomen  Poli^iekniUinen  Opisto), 
situated  in  Helsingfors,  is  also  a  well-equipped  technical  University,  organised  very  similarly  to  the 
German  technical  high  schools.  It  has  a  branch  for  (i)  Architecture  {Arlclcitelituuriosasto)  ;  (ii) 
Engineering  (Insinooriosasto)  ;  (iii)  Machine  construction,  i.e.,  Mechanical  Engineering  (Koneraken- 
nusosasto)  ;  (iv)  Chemical  Technology  {KemialUs-teknologinen  osasto)  ;  (v)  Land  Surveying  (Maam/iil- 
tausos)  ;  and  besides  these  defined  courses  there  are  optional  subjects. 

The  working  hours  range  from  23  to  46  hours  por  week,  the  average  for  obligatory  subjects 
being  31. 

The  detailed  subjects  are:  — 


English. 
Mathematics. 
Physics. 

Physical  laboratory  work. 
Mechanical  theory  of  heat. 
Electro-technics. 
Electro-technical  laboratory 

work. 
Practice  in  electro-technical 

construction. 
Technical  mechanics. 
Analytic  mechanics. 
Analytic  geometry. 
Descriptive  geometry. 
Projective  geometry. 
Inorganic  chemistry. 
Organic  chemistry. 
Analytic  chemistry. 
Theoretical  chemistry. 
Chemical  laboratory  practice. 
Mineralogy  and  geognosy. 
Metallurgy. 
Chemical  technology. 
Mechanical  technology. 
General  theory   of 

mechanisms. 
Machine  construction. 
Testing  materials. 
Machine  design. 
Theory  of  machines. 
Kinematics. 
Graphical  statics. 
Elements  of  construction. 


Finnish. 

Matematikka. 

Fysilika. 

Fysikaaliset  laboratsioonit. 

iNlekaaninen  liimpoteoria. 

fllektroteknikka. 

Elektrotelvnilliset  laborat- 
sioonit. 

Elektrotekn.konatruktsiooni- 
liarjoit. 

TeknilHnen  mekaniltka. 

Analyyttinen  mekanikka. 

Analyyttinen  geometria. 

Deskriptiivlnen  geometria. 

Projektiivincn  geometria. 

Epiiorgaaninen  kemia. 

Orgaaninen  kemia. 

Analyyttinen  kemia. 

Teoreettinen  kemia. 

Kemialliset  laboratsioonit. 

Mineralogia  ja  geognosia. 

^Sletallurgia. 

Kemiallinen  teknologia. 

Mekaninen  teknologia. 

Yleinen  koneoppi. 


Konerakennus. 
Aineiden  koetus. 
Konepiirustus. 
Teoreettinen  koneoppi. 
Kinematikka. 
Graafinen  statikka. 
Pohjarakennus. 

The  mathematics  include — 

Trigonometry. 
Algebra. 
Determinants. 
Differential  calculus. 
Integral  calculus. 
Differential  equations. 


English. 

Hydraulic  construction. 

Bridge  construction. 

Statics  of  building  construc- 
tion. 

Railway  construction. 

Earthworks  and  roads,  etc. 

Encyclopedic  knowledge  of 
engineering   science. 

Practical  geometry. 

Geodesy- 
Theory  of  building  construc- 
tion. 

Architecture. 

History  of  Art. 

Freehand  and  linear  drawing. 

Watercolour  painting. 
Figure  drawing  and  model- 
ling. 
Surveying. 

Land  survey  regulations  (?) 
Agronomy  and  forestry. 

National  economy  and  indus- 
trial legislation. 
Swedish  language. 
Finnish  ,, 

Russian  „ 
German  ,, 
English  ,, 

French  ,, 

Book-keeping. 


Finnish. 

Vesirakennus. 

Sillanrakennus. 

Kakennuskonstruktsioonien 

statikka. 
Rautatienrakennus. 
Maa-ja  tierakennus. 
Insinooritieteiden  ensyklo- 

pedia. 
Kiiytannollinen  geometria. 
Geodesia. 
Rakennuskonstruktsioo- 

nioppi. 
Arkkitehtuuri. 
Taidehistoria. 
Kasivarai.s-ja  viivasinpii- 

custus. 
A  kvarellimaalaus. 
Kuviopiirustus  ja  model- 

leeraus. 
Maanmittaustehtiivia. 
Maanmittausasetukset. 
Maanviljelysoppi  ja  metsata 

lous. 
Kansantalous  ja  teollisuus- 

lains  aadauto. 
Ruotsin  kieli. 
Suomen  ,, 
Weuajiin  ,, 
Saksan  ,, 
Englannin  ,, 
Ranskan  „ 
Kirjanpito. 


Trigonometria. 

Algebra. 

Determinanttilasku. 

Differentsiaalilasku. 

Integraalilasku. 

Ditferentsiaaliekvatsioonit. 


All  the  departments  are  four  years,  with  the  exception  of  surveying,  which  is  only  two  years 

The  personnel  of  the  Institute  consists  of  the  Inspector  {Inspehtori) ,  who?e  title  indicates  his 
function  •  the  Director  (Tirehtori),  in  charge  of  the  whole  establishment,  who  is  also  a  teachmg  professor  ; 
the  pro-Director  (VaraiireMori).  also  a  member  of  the  teaching  staff;  the  bemoT  le!i.cheva  (Vanhempta 
Ovettajia)  some  of  whom  are  titular  professors,  town  councillors,  professional  engineers  architects  etc. ; 
the  Junior  Teachers  {Nuorempia  Opettajia)  ■  the  Assistant  Teachers  {Apuopeltajia)  ;  the  Extra  or 
Special  Teachers  (Ylirnddrdisid  Opettajia)  ;  the  officers  of  the  secretarial  bureau  (F^andia). 

The  Institute  possesses  a  fairly  extensive  library  {Kirjasto),  and  has  testing  establishments 
Ui«e7rae!;M«?«iVo«)  for  cement,   and  for  stone  and  metals.  , 

The  individual  courses  are  very  completely  organised,  and  the  publications  of  the  original  work  of 
the  Institute  disclose  the  high  character  of  its  effort.  The  following  are  treatises  produced  by  the 
teaching  staff  of  the  Institute  : — 

Ueber  eine  Verallgemeinerung  der  Riemannschen  Function  C  (s),  von   Hj.  Mellin.      (On   a 
generalisation  of  Riem.ann's  function  ^  (s).  -^   -r.   „,  i.^        /r>     j-i.    i  •     t-    -n,  f     va 

Zur  kinetischen  Theorie  der  festen  Korper,  von  K.  F.  Slotte.     (On  the  kmetic  theory  of  solid 

Kondensations   forsok   med    amylen,   von    Ossian   Aschan.     (Condensation    experiments   with 

amylene.)  .  ^.      ,        ..  r\     i.    -\r 

Ueber   die   Constitution   eiuiger   gesiittigten   Dicarbonsauren,  von  Gust.   Komppa, 

constitution  of  some  saturated  dicarbon  acids.) 
(e)   Grunderna  af  potentialteorin  med  anvandning  pa  elektrostatiken  och  magnetismen,  von 
Tallqvist.      (Elements    of    the  theory   of  potential,  with   applications    to    electrostatics 
magnetism.)  . 

This  last  is  itself  250  pp.  quarto.  Owmg 


id) 

(.c) 
(d) 


(On  the 


and 
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Owini.  to  the  great  litnitatioa  of  time,  the  Commissioner  was  unable  to  do  more  than  quickly  pa^^ 
through  the  laboratories  of  the  Institute.  What  little  was  seen  was  sufiicient  to  render  it  obvious  that 
the  work  was  excellent,  and  that  the  student  entered  on  his  course  well  prepared. 

5.  RigJier  Technical  Education  in  HoUrmd.-The  lower  forms  of  technical  ^'^'^'^f ^^^^^^V^^^""^"*! 
have  been  referred  to  in  Chapter  XIII  hereinbefore.  Higher  technical  and  professional  ^'^l^^  "^/If?! 
definitely  organised  in  the  Universities,  but  the  Polytechnic  S^^ool  ot  Delft  (PoZy/.cAn^.JScA^^^^^^^ 
Delft)  may  be  taken  as  the  Dutch  idea  of  technical  education.  This  school  has  branches  of  instruction, 
i.e.,  organised  courses,  for  the 

I.  Civil  Engineer  (Giviel-ingenieur) . 
TI.  Architect  {ArcJiitectofhouwTcundigingenieur). 

III.  'SmaX  Kvchiieat  {Sclieepshouwhundig  ingenieur). 

IV.  Mechanical  Engineer  {IVerktuigkundig  ingenieur). 
V.  Mining  Engineer  {Mijnen-ingenieur). 

The  courses  include  the  following,  viz.  : — 
(1)  Descriptive  geometry.  (2)  Analytical  and  spherical  geometry.  (3)  Analysis,  differential  and 
integral  calculus,  and  integration  of  differential  equations.  (4)  Extension  of  the  above. 
(5)  General  course  in  mechanics.  (6)  Kinematics.  (7)  Theory  of  building  construction. 
(8)  Graphical  statics.  (9)  Eudiments  of  theoretical  and  applied  mechanics.  (10)  Jiudiments 
of  applied  mechanics.  (U)  Land  surveying,  levelling,  and  geodesy,  general  course  (i^)  bpeeial 
instruction,  eg.,  theorv  of  errors,  of  least  squares.  (13)  Practical  work.  (14)  Geodesy. 
(15)  Plans,  etc.  (16) 'General  course  \n  applied  science,  viz.,  heat,  light,  magnetism,  electro- 
statics, electro-dynamic^-.  (17)  Special  courses,  viz,,  physical  measurements,  mterterence, 
refraction,  etc.  ;  microscopy  and  spectroscopy.  (18)  Electro-technics,  viz.,  magnetic  and  e  ectnc 
measurements,  theory  of  continuous  current  dynamo,  dynamo  construction,  accumulators 
conduction  and  distribution  of  electric  energy,  continuous  current  electromotors,  theory  ot 
alternating  current,  generators,  converters,  transformers,  conduction  and  distribution  of 
alternating  current,  alternating  current  electromotors.  (10)  Practical  work.  (20)  :\Ieasurement, 
weighing,  etc.  (21)  Theoretical  chemistry  (electro-chemistry).  (22)  Inorganic  chemistry 
(metals  and  non-metals).  (23)  Organic  chemistrv,  aromatic  compounds.  (2  t)  Special  courses 
(colours,  dyes,  etc.).  (2-5)  Analytic  chemistry.  (20)  Chemistry  for  engineers.  (27)  Labo^ratory 
practice.  (28)  Chemical  technology  (general  course,  inorganic  substances).  (29)  Special 
courses  (combustibles,  water,  etc.).  (30)  ]\Iicro-chemistry,  preparatory  course.  (31)  Special 
courses  (microscopy  of  metals  and  alloys).  (32)  Practical  exercises.  (33)  Special  course  m 
micro-chemistry.  (34)  Bacteriolom'  (general).  (3-5)  Special  and  technical  bacteriology. 
(36)  Practical  exercises.  (37)  Microscopic  anatomy.  (38)  Hydraulics  (sluice?,  canals, 
harbours,  flow  in  pipes,  channels,  etc).  (39)  Practical  work.  (40)  Bridges.  (41)  Eoads  and 
railways.  (42)  Special  practice.  (43)  Building,  material.  (44)  Sewers,  water,  and  gas  supply. 
(4.j)  Building  in  different  materials.  (I'j)  Building  construction.  (47)  Projections,  etc. 
(48)  Drawing  various  tvpes  of  houses.  (49)  Design  of  buildings.  [50)  Specifications  and 
estimates.  (51)  Architectonic  theory.  (.52)  History  of  architecture.  (53)  Decorative  art. 
(54)  Drawing,  painting,  etc.,  and  history  of  art.  (55)  3i[odelling.  (.5'6)  Kaval  architecture. 
(57)  Mechanical  technology  of  metals.  (58)  Technology  of  various  manufactories.  (59)  Practical 
work  with  various  kinds  of  paper.  (GO)  Practical  work  in  wood  and  metal.  (61)  \\  orkshop 
machinery.  (62)  Machinery  in  different  factories.  (iilj)  Locomotives,  etc.  (64)  Mechanical 
engineering.  (65)  Physical  mineralogy.  (66)  Chemical  mineralogy.  (67)  Geology. 
(68)  Mining.  (69)  Special  practical  work.  (70)  Metallurgy,  eeneral.  (71)  Special  practice, 
docimacy,  etc.  (72)  Political  economy,  its  history,  modern  socialism.  (73)  Administrative 
laws,  general  course.      (74)  Special  courses  concerning  railways,  factories,  mining,  etc. 

The  laboratory  equipment  is  well  developed,  and  although  somewhat  in  disorder  owing  to 
alterations  in  the  building  at  the  time  of  the  Commissioner's  visit,  the  excellence  was  apparent.  Attendance 
is  not  compulsory,  that  is,  the  freedom  of  the  student  is  assured  as  at  a  Continental  University,  and  the 
diploma  is  conferred  on  the  examinations  being  passed  in  any  of  the  branches  just  mentioned. 

6.  Higher  Technical  Education  in  Italg. — A  fairly  comprehensive  account  of  Industrial  and 
Technical  Education  in  Italy  is  given  in  Chapter  XV  hereinbefore— Sections  2-13.  The  highest  type  of 
instruction  is,  of  course,  to  be  found  in  the  Universities,  the  higher  technical  institutes,  and  the  practical 
schools  for  engineers,  etc. 

The  Eoyal  Schools  of  Application  for  Engineers  {le  rerjie  scuole  d'applicazione  per  gli  ingegneri)^ 
have  for  their  object  the  scientific  and  technical  education  necessary  for  the  civil  engineer  and  the  architeet,^ 
the  diplomas  conferred  giving  the  rights  to  direct  civil,  rural,  hydraulic,  and  mechanical  constructions,  and 
civil  and  rural  buildings,  etc.,  respectively. 

The  courses  are  three  years,  and  are  as  follows  :  — 
Eirst   rear.--Eational  mechanics,  with  exercises  ;   theoretical  geodesy,  with  exercises ;  graphical  statics, 
with  drawing;  apphcations  of  descriptive  geometry,  with  drawing;  chemistry,  with  manipulation. 

The  other  two  years  differ  according  as  engineering  or  architecture  is  taken. 
Second  and  Third  Tears  (Engineering).-Mineralopy  and  geology  as  applied  to  materials  of  construction; 
prachca  ge^ometry;  mechanics  applied  to  machinery;  mechanics  applied  to  construction;, 
practical  hydraulics  ;  hydraulic  machinery;  agricultural  machinery  ;  architecture;  civil  and  rural 
construction  ;  foundations  ;  bridge  construction ;  roads  and  railW.ays  ;  hydraulic  and  maritime 
construction;  agricultural  hydraulics  and  ameliorations;  rural  economy  and  estimates;, 
technological  physics ;  law. 

Second 


1  For  the  constitution  of  these,  see  Codicc pM,Uca  i,lrnz,on>',  I,  pp   34l_2 
Jlegio  deoreto,  8  ottobre,  Isyo,  „.  3434.     //„-,/^       ^^r         '    '  tv-  -Jii  ^- 


^^^mIZJ^^^^^^  geology  applied  to  materials  of  construction; 

practical  geometry ;  mechanics  apphed  to  construction;  architecture;  civil  and  rural  construc- 
are  rem^  r?rrnr''"f  '■"jal  osbmates  ;  technological  physics;  law.  The  architectural  students 
fine  arts  ''"''    °'  '■^^'^'^'^^''^tu^e  in  the  local  academy  or  institutes  of 

Graphical  work,  practical  exercises,  escur.^ions,  experimental  and  repetition  work  form  a  feature 

n««n.;JJ'/  '^fT+("  i'   "PPl'''"~^°»^ /^f  i^fff^ff'^eri  in  Torino  is  governed  by  a  different  decree,i  and  is 
associated  with  the  Eoyal  Industrial  Museum,^  a  brief  reference  to  which  may  now  be  made. 

7.  lioyal  Industrial  Museum  of  Turin.— lU  "  lirgio  museo  imhi.iriale  italinno  in  Torino"  is 
probably  one  of  the  best  equipped  in  Italy.  It  was  created  in  1862,  with  the  object  of  promoting  the 
interests  ot  industry  and  commerce  and  perfecting  industrial  education.  ' 

The  courses  in  this  institution  are— 

I.  Higher  course.    II.  Course  for  so-called  industrial  engineers  (three  years).    III.  Special  courses 
IV.  iNormal  courses  for  teachers  of  technical  and  industrial  schools.     V.  Individual  courses. 

_  The  institution  possesses  very  well-equipped  special  laboratories  for  electro-technics,  industrial 
physics,  and  chemistry,  mechanics,  textile  technology,  the  paper  industry.  In  addition,  its  museum 
exhibits  a  large  collection  of  raw  and  manufactured  products,  both  local  and  foreign,  a  collection  of 
machinery  and  special  parts  of  machinery,  and  a  fine  technical  library. 

At  the  time  of  the  Commissioner's  visit  it  was  noticed  that  the  apparatus  for  the  teaching  of 
electro-technics  had  been  added  to  in  a  very  liberal  way.  The  lecture-room  for  electro-technics  was  almost 
ideally  equipped. 

Under  the  heading  I  (higher  courses)  the  divisions  are  the  following  :— 

(1)  Electro-technical  science  and  its  subdivisions. 

(2)  Electro-chemistry. 

(3)  Tinctorial  chemistry. 

(4)  Paper  manufacture. 

8.  Ricjler  Course  in  Meclro-technics. — The  course  in  ehatro-teclmics  lasts  one  year,  and  embraces 
general  electro-technics,  electric  measurements,  electro-mechanical  construction,  telegraphy  and  telephony, 
practical  work. 

Admission  to  this  course  is  permitted  to  the  followiog,  viz. : — 

Engineers  possessing  the  diploma  of  the  school  of  application,  military  engineers,  artillery  officers, 
naval  officers  and  engineers,  doctors  of  physical  and  mathematical  science. 

Eor  the  course  in  telegraphy  and  telephony,  the  technical  employes  of  the  Telegraphic  Department 
and  of  the  Telephone  Society  are  admitted. 

_  Each  student  has  a  bench  to  himself  for  the  study  of  electrical  phfenomena,  the  undertaking  of 
electrical  measurements,  etc.  The  laboratory  has  a  fine  set  of  Kelvin  balances,  transformers,  generators, 
alternators  ;  1,  2,  and  3  phase  transformer,  3-pbase  motor,  etc.  ;  Siemen's  and  Halske's  apparatus  for 
illustrating  Marconi  telegraphy. 

9.  TLigJier  Courses  in  EJectro-chemisfri/ .—T\\e  higher  course  in  electro-chemistry  consists  of  lectures 
and  practical  exercises,  and  is  organised  in  a  manner  analogous  to  the  previous  course.  At  the  time  of 
the  Commissioner's  visit  there  were  about  350  industrial  engineers  present. 

In  the  drawing-book  the  student  makes  complete  drawings  of  the  whole  apparatus  for  any 
development  of  chemical  industry  studied  by  him. 

The  equipment  is,  if  anything,  more  complete  than  for  the  course  in  electro-technics. 

10.  Higher  Courses  in  Tinctorial  Chemistry  and  Paper  Manufacture. — Eor  the  course  in  the  chemistry 
of  dyes  and  dying,  the  laboratory  is  very  extensive.  Students  from  the  liceo  attend  this  laboratory  also. 
The  details  of  the  course  call  for  no  special  comment. 

The  course  in  paper-making  is  illustrated  by  the  use  of  a  small  paper-making  plant. 
"  Industrial   engineers,"  doctors  in  chemistry,  and  the  licentiates  of   the   courses   in   chemical 
industry  of  the  Museum  are  admitted  to  these  courses,  which  last  from  four  months  upwards. 

11.  Courses  qualifying  as  Industrial  V.ngineers. — These  courses  are  of  three  years'  duration.  The 
subjects  of  instruction  are: — Chemistry  of  minerals,  analytic  and  industrial  chemistry,  with  laboratory 
exercises,  mechanical  drawing,  kinematics,  graphical  statics,  industrial  physics,  mechanical  construction, 
industrial  economy  and  legislation,  general  electro-chemistry,  mechanical  and  textile  technology, 
metallurgy  and  mining,  steam-engines. 

Until  the  mechanical  laboratory  was  developed,  students  undertook  their  manual  work  in  the 
industrial  workshops  of  the  city. 

12.  Special  Courses,  Turin. — These  are  various.  There  are  higher  courses  in  industrial  ornamenta- 
tion lasting  three  years ;  descriptive  geometry,  history  of  applied  art,  exercises  in  drawing  and  modelling. 
Admission  to  these  involves  a  previous  two  years'  attendance  at  one  of  the  schools  of  fine  art,  or  the 
completion  of  the  course  in  the  lower  schools  of  applied  art. 

There  are  also  theoretical  and  practical  courses  for  customs  officers,  the  duration  being  at  least  six 
months.  The  subjects  of  instruction  are  chemistry  and  merchandise,  thread,  fabrics,  mechanics, 
metallury. 

13. 

'  Regio  decreto,  11  ottobre,  1863,  n.  1516. 

*  Kegio  decreto,  3  lugllo,  1879,  n.  4993.    Seealaoreg.  deer.,  29  giugno,  1879,  u.  2282;  reg.  deer.,  22  aprile,  1897,  n.  150 
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13.  Courses  for  Teachers  in  Industrial  Schools. —  There  are  three  sections,  viz.,  for  chemistry, 
mechanics,  electricity,  the  course  in  each  lasting  three  years.  The  detailed  teaching  embraces  the 
following,  viz. : — ■ 

Chemical  Industri/.— General   inorganic,    organic,   and   analytical  chemistry,    with    laboratory  practice ; 

industrial  chemistry,    also,  with  laboratory  practice  ;  general  and  applied  physics;  elementary 

and  applied  mechanics  ;  hydraulics  ;  metallurgy. 
Mechanical  Jn^/us/ry.— Applied  kinematics  ;  elementary  and  applied  mechanics  ;  hydraulics  ;  general  and 

applied  physics ;    construction  of  machinery;    mechanical  and  textile  technology;    metallurgy, 

laboratory  and  workshop  practice  and  drawing. 
Electrical  Indusiri/. —Vnnciplea  of  elcctro-technic  applications  to  the  construction  of  machinery;  general 

and  applied  physics;  mechanics  and  mechanical  technology;    hydraulics,  drawing,  laboratory 

work  in  electro-technics  and  workshop  practice. 

Students  are  admitted  who  possess  the  licenza  of  the  lyceum  {Uceo)  or  of  the  physico-mathematical 
or  industrial  section  of  a  technical  institute,  or  of  a  nautical  institute. 

The  license  is  awarded  to  those  who  pass  the  final  examination.  In  1901  there  were  88  students 
in  electro-technics;  20  in  electro-chemistry  ;  292  in  industrial  engineering. 

14.  Royal  Riqler  Technical  Institute  and  Engineering  Schools  annexed  to  Universities. — There  are 
higher  technical  institutes  in  Italy,  in  which  the  higher  forms  of  technical  education  are  afforded.  The 
one  in  Milan  {R.  Istituto  Tecnico  Superiore  di  Milano)  may  be  taken  as  an  illustration. 

It  consists  of  the  following  : — 

(1)  A  two-year  preparatory  school  for  the  purpose  of  completing  the  scientific,  literary,  and  artistic 
education  of  those  who  have  passed  through  the  physico-mathematical  section  of  the  "  technical 
institutes." 

(2)  A  civil  engineering  section. 

(3)  One  for  industrial  engineers. 

(4)  One  for  architects  ;  and 

(5)  One  for  teachers  in  technical  institutes. 

The  Schools  of  Application  for  Engineers  (Scuole  d'applicazione  per  gl'ingegnerl)   may  be  annexed 
to  Universities,  that  is  to  the  faculty  of  physical,  natural,  and  mathematical  science. ^ 
The  courses  of  instruction  are  as  follows,  viz. ; — 

Civil  Engineers. — Rational  and  applied  mechanics,  graphical  statics,  fluvial  hydraulics,  agricultural 
hydraulics,  water  supply,  industrial  mechanics,  applications  of  descriptive  geometry,  geodesy, 
topography,  technics  of  architecture  with  civil  constructions,  hydraulic  constructions,  bridges 
and  roads,  agronomy  and  rural  economy,  technical  physics,  applied  mineralogy,  applied 
chemistry,  the  various  branches  of  practical  enginesring,  drawing,  etc.,  etc. 

Arjhitcctural  Engineers. — Rational  and  applied  mechanics,  graphical  statics,  applications  of  descriptive 
geometry,  topography,  architectural  technics  in  civil  constructions,  physical  technology,  applied 
mineralogy,  various  branches  of  practical  architecture  and  drawing,  etc.,  etc. 

The  courses  for  teachers  vary  with  each  subject  as  follows,  viz  : — • 

Teachers  of  Mathematics  in  the  Technical  Institutes. — I,  Rational  mechanics  ;  II,  applied  mechanics  ; 
111,  graphical  statics;  IV,  hitjher  geometry ;  V,  higher  analysis;  VI,  geodesy;  VII,  applications 
of  descriptive  geometry  ;  VIII,  mathematical  physics ;  IX,  a  foreign  language,  German  or 
English  ;  X,  conferences  on  the  teaching  of  mathematics  in  secondary  schools. 

Teachers  of  Physics. — I,  Rational  mechanics  ;  II,  applied  mechanics;  III,  geodesy;  IV,  mathematical 
physics;  V,  experimental  physics;  VI,  technological  physics;  VII,  mineralogy;  VIII,  practical 
exercises  in  experimental  physics,  two  years  ;  I>;,  practical  exercises  in  chemistry,  one  semester  ; 
X,  a  foreign  language,  German  or  English;  XI,  conference  on  teaching  of  physics  in  secondary 
schools. 

Teachers  of  Chemistry.— I,  Rational  mechanics  ;  II,  chemistry  ;  III,  practical  exercises  in  chemistry,  two 
years  ;  IV,  mineralogy  ;  V,  botany ;  VI,  anatomy  and  comparative  physiology  ;  VII,  practical 
exercises  in  experimental  physics,  one  year;  VIII,  practical  exercises  in  mineralogy,  one 
semester;  _IX,  a  foreign  language,  German  or  English;  X,  conferences  on  the  teaching  of 
chemistry  in  the  secondary  schools. 

Teachers  of  Natural  Sistori/.—I,  Mineralogy;  II,  geology;  III,  zoology  and  zootomy  ;  IV,  general  and 
special  botany  ;  V,  anatomy  and  comparative  physiology ;  VI,  practical  exercises  in  mineralogy 
and  geology,  two  years;  VII,  in  botany  and  zoology,  two  years  ;  VIII,  practical  exercises  in 
physics  and  chemistry,  one  semester;  IX,  a  foreign  language,  German  or  English ;  X,  conferences 
on  the  teaching  of  natural  history  in  secondary  schools. 

15.  General  Remarks  on  Technical  Education  in  Ital,/.— Although  the  equipments  for  technical 
instructioninMilan  Venice,  Bologna,  Florence,  Genoa,  and  Rome,  are  not  yet  comparable  in  completeness 
to  those  of  the  Technical^  High  Schools  of  Germany,  they  nevertheless  disclose  a  serious  effort  to  keep 
pace  with  the  great  extensions  of  modern  science  and  its  applications  in  technologv.  As  already  remarked, 
the  equipment  m  lurm  seems  to  be  of  the  first  rank,  both  in  extent  and  quality."  In  the  higher  technical 
schools  the  work  is  thoroughly  co-ordinated,  and  thorough  preparation  is  insisted  on. 

16. 


'  ^uT  fj^^'f^."^  the  organisation  see  the  Regolamento  organico  delta  scuola  d'applicazione  per  gl'ingegnerl, 
pp°477-480.  '°""''''  "  matematiche  delta  regit  UniversitJv  di  Roma.     Cod.  pubb^Tst?u.!  Vol.  I, 
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v  I,  ^'^'  ^^i^^"'''  ^f  ^'«?cfl^  Education  in  iguma.— Russian  technical  education  may  be  divided  iuto 
higher,  secondary  and  primary,  the  general  idea  of  the  scheme  having  been  already  outlined,  viz  ,  in 
Chapter  XVII  hereinbetore,  see  Section  2.  =.  j  .        > 

^There  are  a  number  of  higher  schools  in  Eussia,  among  which  may  be  mentioned  the  following, 

(1)  Higher  Technological  Institute  of  Nicholas  I,  St.  Petersburg. 

(2)  Polytechnic  Institute  of  St.  Petersburg. 

(3)  Electrotechnical  Institute  of  Alexander  III,  St.  Petersburg. 

(4)  Institute  of  Mines  of  Catherine  II,  St.  Petersburg. 

(5)  Institute  of  Road  Engineers,  etc.,  of  Alexander  I,  St.  Petersburg. 
(G)  Institute  of  Civil  Engineers  of  Kicholas  I,  St.  Petersburg. 

(7)  Imperial  Technical  School  of  Moscow, 

(8)  Polytechnic  Institute  of  Eiga. 

(9)  Technological  Institute  of  Alexander  III  at  Kharkoff. 

(10)  Imperial  School  of  Engineers,  Moscow. 

(11)  Polytechnic  Institute  of  Alexander  II,  at  Kieff. 

(12)  Polytechnic  Institute  of  Nicholas  II,  at  Warsaw. 

(13)  Higher  School  of  Mines  of  Ekateriuoslav. 

(14)  Higher  Technological  Institute  of  Tomsk. 

_   This  list  IS  sufficient  to  give  a  definite  idea  of  the  lavish  provision  made  for  technical  education  in 
Eussia.     A  slight  account  of  some  of  them  will  be  given. 

17.  Sigher  Technological  Institute  of  Nicliolas  Z— This  establishment  was  opened  in  1831,  and 
admitted  pupils  for  a  period  of  six  years,  at  the  ages  of  13-15.  It  had  only  two  sections,  mechanics  and 
chemistry.  In  1887  it  was  reorganised,  and  the  buildings  and  laboratories  were  greatly  enlarged  and 
improved.     In  1898  it  was  again  extended  and  its  equipment  added  to. 

The  object  of  the  instruction  is  to  educate  mechanicians  and  chemists.  Eor  entrance  it  is  necessary 
to  have  obtained  the  diploma  of  a  classical  or  "  real "  gymnasium,  and  to  pass  a  severe  examination,  since 
the  number  of  applicants  always  exceeds  the  available  places.  The  fee  is  50  roubles  (roughly,  £5)  per 
annum.  The  course  is  initially  common  ;  during  the  second  year  the  mechanicians  and  chemists  separate 
for  part  of  the  work  ;  the  fifth  year  is  wholly  practical  work  in  the  laboratories. 

18.  Courses  in  Russian  Technological  Institute. — The  courses  consist  of  common  parts,  and  parts 
taken  by  mechanicians  or  by  chemists.     They  are  as  follow : — 

Pkogeamme  of  the  Technoloqical  iNSTiirTE  OF  Nicholas  I. 


First  Year. 

Subjects. 

Religion 

Analytic  Geometry,  Advanced  Algebra,  Dif- 
ferential Calculus,  Elementary  Integral 
Calculus 

Descrip'tive  Geometry 

Physics  (apparatus,  measurement,  molecular 
physics) 

Mineralogical  Chemistry 

Theoretical  Mechanics 

Geodesy 

Total     ... 


Hrs.  per 

week. 

2 


5 
2 

3 
5 
3 
2 


22 


Second  Tear. 

Subjects. 

General  Mechanics 

Physics  (heat,  electricity)  .. . 

General  Chemistry  (metals) 

Eesistance     of     Materials,    Organs     of 

Machines 
Applied  Mechanics 
Architecture 
Construction 
Integral  Calculusi . . . 
Analytical  Mechanics^ 
Mineralogy  and  Geodesy^ 


Hrs.  per 

week. 

2 

3 

3 

4 
3 
2 
3 
2 
2 
2 


Total 


24  or  22 


Besides  the  above,  technical  and  architectural  drawing  is  executed  by  all  pupils. 
The  work  of  the  third  year  is  as  follows  : — ■ 


Third  Year — Common  Part. 

Subjects. 

Mechanical  Theory  of  Heat . . . 

Boilers... 

Technology  of  Metals  and  Alloys 

Electrical  Measuremen  ts 

Heating  and  Ventilation 

Total 


Hrs.  per 

week. 

4 

,       2 

2 

.       3 

2 

.     13 


Mechanicians. 


1  For  mechanicians  only. 

For  mechanicians  only,  and  during  one  semester  only. 
3  For  chemists  only. 


3— 2Z 


362 


Mechanicians. 

Subjeota. 

Applied  Thermodynamics  (L  semester) 
Lifting  Machinery  (1  semester) 
G-raphical  Statics 
Hydraulics  and  Hydraulic  Motors 
Construction  of  Steam  Engines 
Metallurgy  of  Iron  (1  semester) 
Theory  of  Probability  (optional) 

Obligatory  total 

Grand  total  . . . 

Besides  the  above,  there  is  drawing,  viz.,  architectural,  for  both  sections,  mechanical  drawing,  and  work 
for  the  mechanicians,  and  practical  microscopy  and  chemistry  for  the  chemists. 
The  fourth  year  work  has  also  a  common  part,  as  is  shewn  hereunder : — 


Hrs.  per 

week. 
.  4 
.  3 
.  2 
2 
.  2 
.  2 
.       2 

.     13 

26 


Ohemists. 

Subjects. 

Organic  Chemistry... 
Analytical  Chemistry 
Technology  of  Mineral  Substances 
Anatomy     and     Physiology     of     Plants 
(1  semester) 

Total 

Grand  total     ... 


Hrs.  per 

week. 

3 

2 
4 


12 
25 


Fourth  Year. 


Mechanicians. 

Subjects. 

Electrotechnical  Theory  (optional)... 

Construction  and  Calc.  Dynamos  (optional) 

Technology  of  Textiles 

Hydrotechnical  Construction 

Theory  of  Elasticity  of  Solids  (optional)    ... 

Statics  of  Construction 

Technology  of  Metals 

Construction  of  Metallurgical  Works 

Woodwork 

Theory  of  Locomotive  Construction 

Obligatory  total 


Hrs.  per 

week. 

2 

3 

4 


20 


Ohemists. 
Subjects. 


Same  as  for  Mechanicians. 


Theoretical  Chemistry 

Technological    Chemistry    (naphtha,   fats, 

oils,  leather,  paper,  gas,  distillation  of 

wood) 
Technology  of  Colouring  Matters 


Obligatory  total 


5 

6 

21 


All  the  pupils  work  in  the  physical  cabinet  or  laboratory.  The  mechanicians  must  design  a  boiler, 
steam-engine,  and  hydraulic  motor.  The  chemists  design  a  boiler,  a  factory  of  chemical  products  relating 
to  mineral  industry.  The  mechanicians  may  select  for  examination — (i)  electrotechnics,  or  (ii)  locomotives, 
or  (iii)  technology  of  textile  machinery. 

In  the  fifth  year  students  spend  at  least  one  month  in  a  factory,  studying  the  branch  of  industry 
in  which  they  are  interested.  They  execute  in  the  fifth  j'ear  designs  of  a  branch  of  industry,  and  work  at 
material  testing  in  the  mechanical  laboratory,  etc.,  etc. 

There  are  over  1,000  students  in  the  Institute.  The  teaching  and  instructing  staff  numbers  65, 
viz.:   Keligious  teacher.  1 ;  professors,  13 ;  assistant  professors,  4  ;  instructors,  40;  formen  of  workshops,  7. 


19.  Equipment  of  Higher  Technological  Institule,  etc. — The  equipment  is  the  following: — 

(1)  A.  library,  with  35,000  volumes. 

(2)  Museum,  machines,  apparatus,  models,  commercial  and  other  products,  scientific  collections. 

(3)  Physical  cabinet  and  laboratory. 

(4)  Workshops,  foundries,  forges,  pattern-making  shop,  metal-working  shop. 

(5)  Mechanical  laboratory  for  experimental  research. 
(B)   Testing  laboratory  for  materials  of  construction. 

(7)  Electrotechnical  laboratory. 

(8)  Chemical  laboratory. 

•    (9)  Laboratory  for^  mineral  technology,  with  furnaces  and  apparatus  for  the  soda  industrv,  chrome 
salts,  prussiates  of  potash,  ceramics,  etc. 

(10)  Laboratory  for  dyeing  and  study  of  colouring  matters. 

(11)  Laboratory  for  food  products,  with  small  distillery. 

(12)  Technical  laboratory  for  fat,  oil,  naphtha,  paper,  leather,  and  similar  industries. 


The  budget  of  the  Institute,  including  students 


This  gives  an  idea  of  the  scale  of  equipment, 
fees,  is  about  £28,000  annually. 

_       The  staff  costs  about  £14,000  annually  ;  the  workshops,  etc.,  cost  about  £4,100  :  the  maintenance, 
assistance,  heating,  ventilation,  etc.,  about  £7,100. 

The  bursaries  etc.,  for  a  single  year,  amount  to  about  £3,600  per  annum.  About  one-third  of 
the  graduates  of  the  Institute  are  employed  on  the  railways.  The  others  find  their  way  to  sugar  refineries, 
engineering  establishments  large  chemical  industries,  textile  industries,  petroleum  refineries,  paper 
factories,  metallurgical  works  hydraulic  services,  etc.  Some,  also,  enter  the  customs  or  inspectorial 
service,  or  become  masters  or  directors  of  technical  schools. 

20.  Mectro-technical  InstHute  of  Alexander  iJZ-This  school  is  a  higher  school  for  the  education 
of  electrical  engmeers.  It  has  a  nve-year  course,  open  to  students  possessing  the  certificate  of  higher 
schools,  of  the  gymnasium,  etc.     T  ,c  tee  is,  rouglily,  :C5  per  annum  (25  roubles  per  semester). 

At  the  close  ot  the  course  they  become  electrical  engineers  ot  the  1st  or  2nd  class  according  as 
they  pass.     Those  who  fail  merely  receive  a  certificate  of  study  «  o-^  "       S 

Electrical  engineers  who  are  not  of  noble  rank,  receive'  the  rank  of  "  notable  citizen,"  and  if  they 
have  a  successful  career  of  ten  years'  practical  work,  they  may  be  made  "  hereditary  notable  citizens." 


The 


3G3 


The  courses  are  aslsbewn  in  the  following  programmes,  viz. : — 
Pbo&eamme  of  the  ELii;cTBO-TECHrfioA.L  Institute  op  Alexander  III,  St.  PETEESBtrEG. 


Subjects. 


Year  I — Hours  per 
Week. 


Courses  !  Laboratory 
and       I  Practice  and 
Lectures.  I    Exercises. 


Year  II — Hours  per 
Week. 


Courses 

and 
Lectures. 


Laboratory 

Practice  and 

Exercises. 


Year  III — Hours  per 
Week. 


Courses 

and 
Lectures. 


Laboratory 

Practice  and 

Exercises. 


Supplementary  Mathematics 
Descriptive  Q-eometry    ... 
Mechanical  theory  of  Heat 
Rational  Mechanics 

Applied  Mechanics  (resistance  of 
materials  and  details  of  the  con- 
struction of  machines) 

Hydraulics 

Mechanics  of  Construction 

Laboratory  practice  (in  testing  of 
materials) 

Mechanical  Technology ... 

Metal  working     ... 

Physics 

Chemistry  and  Chemical  Analysis 

Electro-chemistry  (theoretical  course).. 

Electricity  and  Magnetism 

Industrial  Electricity 

Electro-technical  Projects 

Construction  of  Electric  Lines  ... 

Electric  Telegraphs 

Telephone  and  Electric  Signals... 

Graphic  works 

Civil  Construction 

Topography 


2 
3 


16 


14 


1 
3 

4 


20 


ISi 


2 
3 
5 

i 

2 
1 


21 


2 
2 

i 
"i 


13 


Subjects. 


Year  IV — Hours  per 
Week. 


Courses  and 
Lectures. 


Practical 

Work  and 

Projects. 


Applied  Mechanics,   boilers,  steam-engines,    and   other 
mechanical  motors 

Mechanics  of  Construction 

Industrial  Electro-chemistry  

Electric  Stations 
Construction  of  Electric  Lines 
Industrial  Electricity 
Electric  Telegraphy  ... 

G-enerators  for  Telegraphy,  receivers,  stations     

Telegraphic  Projects 

Telephony  and  Electric  Signals       

Telephonic  Projects  .. . 

Civil  Constructions  ... 

Common  and  Special  Law  ... 

Estimates  and  Technical  Accountancy       


21 


3 

1 
1 

2 

"i 

2 
1 

2 

2 


18 


Year  V — Hours  per 
Week. 


Courses  and 
Lectures. 


Practical 

Work  and 

Projects. 


3 
6 
3 
6 
2 
6 
5 

3 
2 


41 


Besides  the  above,  there  are  courses  in  languages  Erench  German,  English,  etc. 
The  recent  buildings  of  the  Institute  cost  about  ±,100,000. 

of  study  are  -Mathematics   includmgd.fij^^^^^^^^^^^  ge^odes/and  top'ogr.phy  ; 

apphcations;  ^f^iona  mechanics  ,  physics    ohe«  P       ;^ailways,  their  construction,  use, 

construction;  technology  of  matenals  ot  construction     oriu,  y  drainage  and  irrigation  ; 

(optional). 
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The  fees  are  about  £L0  per  annum.     About  £25,000  per  annum  is  the  cost  of  this  establishment. 
The  Imperial  School  of  JSngineers  of  Moscow  differs  somewhat  in  its  organisation.    It  has  a  3-year 
course,  and  then  two  seasons  of  practical  work. 

It  will  be  seen  that  Eussian  technical  education  is  of  a  very  high  order. 

22.  Higher  Technical  Education  in  Swfiie».— Higher  technical  education,  as  seen  by  the 
Commissioners  in  Sweden,  shewed  the  same  advance  as  in  other  countries.  The  courses  are  well 
organised,  and  the  laboratories  finely  equipped. 

It  will  be  sufficient  to  give  an  account  of  the  work  of  the  Polytecbnicum  of  Stockholm.  {Kongl 
Tehnisha  Kogsholan  i  Stockholm.)     This  school  has  five  professional  divisions,  viz.  :— 

I.  School  of  machine  construction  and  mechanical  technology.   (3  or  4-year  course.) 
II.  School  of  chemical  technology.    (3-ycar  course.) 

III.  Mining  school,  with  3  subdivisions,  viz. : — 

(a)  Mining  mechanics.     (4-year  course.) 

(J)  metallurgy  and  smelting,  etc.     (3  or  4-year  course.) 

(c)  Mining.     (8  or  4-year  course.) 

IV.  Architecture.     4  year  course,  or  3  years  and  1  year  in  the  Royal  Academy  of  Fine  Arts  {Kongl. 

ATcademienfor  fria  honsterna!) 
V.  Eoads  and  bridges  engineering.     (4-year  course.) 

There  are  ordinary  and  special  pupils  in  the  school.  The  ordinary  or  regular  pupils  must  possess 
the  Baccalaureat,  and  the  higher  sections  of  the  modern  secondary  schools,  or  of  the  Latin  sections, 
together  with  special  qualification  in  mathematics,  physics,  and  chemistry  ;  failing  these,  candidates  for 
admission  must  pass  a  special  examination  in  mathematics,  physics,  chemistry,  Swedish,  German,  English 
or  French,  history  and  geography.  Irregular  pupils  are  admitted  after  an  examination  to  a  limited 
number  of  courses.     The  instruction  is  gratuitous  to  ordinary  pupils. 

The  Chalmer's  Polytechnic  {Chalmers  Teknisha  IdroanstaW)  in  Grothenburg  has  two  divisions,  viz., 
higher  technical  school  and  lower  technical  school.  The  higher  division  is  organised  very  similarly  to 
the  Stockholm  Polytechnic.  The  courses  are  of  tbre^  years'  duration  in  the  higher  school  for 
mechanics,  chemical  technology,  and  architecture,  and  also  naval  architecture.  In  the  lower  school  the 
courses  are  of  two  years'  duration. 

Associated  with  both  institutions  are  institutes  for  the  testing  of  materials. 


23.  Detailed  courses  of  the  Technical  High  School  of  Stockholm. — The  following  particulars  of  the 
programmes  will  shew  more  clearly  the  type  of  instruction.  Throughout  these  programmes  the  two 
columns  represent  the  hours  per  week  in  the  winter  and  summer  semesters.  Where  brackets  are  used 
the  course  is  optional.  The  courses  commence  11th  September  and  last  different  periods.  These  are 
shewn  in  the  programmes. 

The  various  subdivisions  of  the  programme  are  also  shewn.  For  example,  the  Professional  School 
of  Mechanical  Engineering  and  Mechanical  Technology  {Fackskolan  for  maskinbyggnadskonst  och 
mekanisk  teknologi)  has  courses — (I)  for  mechanical  engineers  and  mechanical  technologists  (for 
maskiningemiirer  och  mekaniska  teknologer)  ;  (2)  for  shipbuilders  (/oV  skeppsbyggare)  :  for  electro- 
technologists  {for  electrotekniker).  The  first  and  second  years  are  the  same  for  each,  but  the  third  and 
fourth  differ. 

24.  Mechanical  Engineering  Course. — The  programme  in  mechanical  engineering  is  as  follows:— 

TECHiSricAL  High  School  op  Stockholm. 
Programme  for  Mechanical  Engineers  and  Mechanical  Technologists. 


Subjects. 


Hours  per  Week. 


11  Sep.-'22  Deo.     8  Jan.-lO  June. 


Tear  I. 
Pure  Mathematics 
G-eneral  Physics 
General  Chemistry 
Mineralogy  and  Geology 
Descriptive  Geometry  and  Linear  Drawing 
Freehand  Drawing 
"Workshop  Practice  and  Mechanical  Laboratory 

Totals  

Tear  II. 

Pure  Mathematics 

Geodesy  and  Topography  with  drawing 

Theoretical  Mechanics  (Higher  Course) 

Construction  of  Machine  Details     ... 

General  Theory  of  Building  Construction 

Statics  of  Construction 

Architecture     ... 

Architectural  Practice... 

Physical  Laboratory... 

Totals  


9 

lOi 

... 

4i 

■±3 

4* 

3 

3 

(3) 

... 

n 

9 

4 

3 

y   - 

5 

5 

... 

33 

35 

... 

3 

"4 

m 

lOi 

13i 

9k 

(1-i) 

(U) 

OJ. 

-2 

6i 

... 

2 

2 

... 

31i 

34 

365 


Subjects. 


Tear  III. 

Theory  of  Hydraulic  Madiinery 

Construction  of  Hydraulic  Machinery     . . . 

Theory  of  the  Steam-engine  

Steam-engine  Construction 

Mechanical  Technology 

Properties  of  Metals  

Applied  Heat  

Practical  Exercises  in  same 

Electro-technics — Elementary       

Theory  of  Dam  and  Breakwater  Construction 
Technical  Hygiene 

Totals        


Tear  IV  (Optional). 

Theory  of  Hydraulic  Machinery 

Theory  of  the  Steam-engine 

Steam-engine  Construction 

Mining  Mechanics   ... 

Mining  Construction 

Mechanical  Technology,  Factory  Equipment 

Properties  of  Metals 

Statics  of  Construction 

Technical  Hygiene... 

Totals        


Hours  per  Week. 


11  Sep.- 
31  Oct. 


6 

12 


3 

U 


S3i 


10 
3 


4 
(4) 


21 


1  Nov.- 
22  Dec. 


3 

13i 

3 


331 


101 

4i 


(4) 


20 


8  Jan.- 
28  Feb. 


12 
5 
5 

3i 
H 

^ 

3 

(H) 


84 


2 

u 

n 

4 

21. 

(4) 


36 


1  Mar.- 
30  April. 


1  May- 
10  June. 


9 
5 
3 

2 

1* 
24 
14 
3 

(II) 


6 

4i 
7i 
4 

2i 
(4) 

H 


32 


104 

3 

2 

14 

2-1. 

14 
3 

(14) 


24 


(4) 

14 


174 


25.  Course  for  Shipbuilders. — The  course  for  shipbuilders,  as  already  stated,  is  identical  with  that 
for  mechanical  engineers  for  Years  I  and  II.  The  programmes  for  Tears  III  and  IV  are  as  hereunder : — • 

Programme  of  Course  for  Shipbuilders,  Stockholm. 


Subjects. 

Hours  per  Week. 

11  Sept.- 
31  Oct. 

1  Nov.- 
22  Dec. 

8  Jau.- 
28  Feb. 

1  Maroh- 
30  April. 

]  May- 
10  June. 

Tear  III. 

Theory  of  Hydraulic  Machinery 

Construction  of  Hydraulic  Machinery      

Theory  of  the  Steam-engine           

Steam-engine  Construction            

Properties  of  Metals           

Mechanical  Technology       

Applied  Heat           

Electro -technics  (Elementary) 

Naval  Architecture 

6 

7* 
6 
...„. 

14 
14 

94 

3 

a 

*2 

14 
14 
14 
94 

...„. 

12 

34 
14 
14 
14 
9 

'"5" 
9 

2 
14 
14 
14 
12i 

■104 
2 

14 

14 

14 

124 

Totals       

36i 

32 

34 

334 

294 

-■^                               Tear  IF. 

Theory  of  Steam-engines 

Steam-engine  Construction            

Naval  Architecture 

Properties  of  Metals           

Mechanical  Technology      

Statics  of  Construction       

Technical  Hygiene 

3 

'l54 

""2 

(4) 

44 
'154 

■"2" 

(4) 

14 
54 
12 

4 
(4) 
(H) 

""q 

12 

24 
4 

(4) 
(H) 

'""9* 
12 

'"4" 

(4) 

(14) 

26. 
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26.  Course  of  Mectro-technology. — Like  the  preceding,  the  courses  in  electro-technology  for  the 
first  and  second  years  are  the  same  as  for  mechanical  engineering.  The  courses  for  the  third  and  fourth 
years  are  as  hereunder  : — 


Subjects. 


Year  III. 
Theory  of  Hydraulic  Machinery  ... 
Construction  of  Hydraulic  Machinery 
Steam-engine  Theory 
Construction  of  Steam-engines 
Properties  of  Metals 
Mechanical  Technology 
Applied  Heat 
Electro-technics 
Electro -technical  Practice  ... 
Theory  of  Dam  and  Breakwater  Construction 

Totals        

Year  IV  {Optional). 
Theory  of  Hydraulic  Machinery    ... 
Theory  of  Steam-engines    ... 
Construction  of  Steam-engines 
Electro-technical  Practice  ... 
Statics  of  Construction 
Technical  Hygiene  ... 


Hours  per  Week. 

11  Sept.- 

1  Nov.- 

8  Jan.- 

1  March- 

IMay- 

31  Oct. 

22  Deo. 

28  Feb. 

30  April. 

10  June. 

6 

3 

101 

lOi 



6 

4i 

5 

5 

9 

6 

n 

3 

3 

3i 

2 

2 

11 

H 

H 

H 

n 

H 

^ 

li 

1* 

u 

6 

6 

n 

4* 

44 

2 

2 

4 

10 

10 

3 

3 

3 

36i 

32 

35 

33i 

30 

8 

8 

3 

4i 

H 

5i 

6 

6 

6 

6 

6 

10 

10 

(4) 

(4) 

(4) 

(4) 

(4) 

U 

14 

14 

27.  Professional  School/or  Chemical  Technology . — ^The  three-year  course  in  chemical  technology  is 
organised  as  follows  : — 


Subjects. 

Hours  per  Week. 

U  Sept- 
al Oct. 

1  Nov.- 
22  Dec. 

8  Jan.- 
28  Feb. 

1  March- 
14  May. 

H  May- 
10  June. 

Year  I. 

Pure  Mathematics 

Theoretical  Mechanics  (Elementary) 
General  Physics 

General  Chemistry 

Mineralogy  and  Geology    ... 

Descriptive  Geometry  and  Linear  Drawing 

Preehand  Drawing  ... 

AVorkshop Practice  and  Mechanical  Laboratory... 

9 

3 

4 
5 

9 

""u 

3 

■"7i 
4 
5 

3 
3 

74 

3 

5 

■"74 

4i 

3 

3 

74 

3 

5 

■"74 
44 

I 

7i 

3 

5 

Totals        

33 

33 

334 

331 

334 

Year  II 
Geodosy  and  Topography,  with  Drawing... 
Descriptive  Mechanics 
Machine  Construction 
General  Chemistry  ... 

Analytical  Chemistry          

Chemical  Laboratory 
Mineralogy  and  Geology    ... 

Practical  Exercises 

Architecture 

Practical  Exercises  ...         ... 

Physical  Laboratory            

■■'4i 
9 
3 

14 

10 
o 

4i 
6 
3 

li 
15 
3 

2 

4 

"s" 

3 

li 
10 
3 

3 
2 

4 

""3" 

14 

124 

5 

14 
3 

Totals        

304 

35 

33 

304 

Year  III 

Mechanical  Technology       

Applied  Heat           

Electro-technics  (Elementary)       

Chemical  Technology          

Chemical  Laboratory 
Technical  Hygiene  ... 
Electro-chemistry     ... 
Zymotechnics 

14 
14 
14 

4i 
18 

14 

14 

14 

44 
IS 

\\ 
14 

a 

-•-2 

14 
44 
20 

14 
34 
(3) 

14 

H 
44 

20 
li 
3.^ 

(3) 

14 
14 
14 
44 
20 

li' 

34 

(3) 

Totals        

30 

30 

34 

34 

31 

28. 
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■^1.     ^\  Professional  School  of  Mining  and  Alining  Mechanics.^The  four-year  course  in  Mining  Science 
with  a  subdivision  for  Mining  Mechanics,  is  organised  as  follows  :— 


Subjects. 

Hours  per  Week. 

11  Sept. -22  Deo. 

8  Jan.-lO  June. 

Tear  I. 

Pure  Mathematics           

General  Physics 

Greneral  Chemistry          

Mineralogy  and  Geology            

Descriptive  Geometry  and  Linear  Drawing 

Preehand  Drawing           ,          

"Workshop  Practice  in  Mechanical  Laboratory 

9 
3 

-I 

5 

10^ 

^ 

3 
3 

9 
3 
5 

Totals 

33 

38 

Tear  II. 

Pure  Mathematics           

Geodesy  and  Topography,  with  Drawing 
Theoretical  Mechanics  (Higher  Course) 
Construction  of  simple  parts  of  Machines 
Chemical  Laboratory 
General  Theory  of  Construction 
Statics  of  Construction,  with  Practice  ... 

Architecture          

Architectural  Practice 

3 
6 

(H) 

2? 

i 

9i 

(li) 
U 

6i 

Totals 



35i 

33| 

Hours  per  Week. 

Subjects. 

11  Sept- 

1 Nov.- 

8  Jan.- 

]  Mar.- 

1  May- 

al  Oct. 

22  Dec. 

2S  Feb. 

30  April. 

10  June. 

Tear  III. 

Theory  of  hydraulic  machinery 

6 

3 

Construction  of  hydraulic  machinery 

10* 

lOi 



Theory  of  Steam  Engines 

G 

4i 

5 

5 

Steam  Engine  Construction            

11 

S 

9i 

Mechanical  Technology       

2 

5 

■% 

3i 

14 

Properties  of  metals            

3 

3 

3i 

O 

2 

Chemical  Laboratory 

1- 

4 

4 

Applied  Heat 

1| 

H 

li 

1* 

14 

Practical  Exercises  in  Applied  Heat          

2i 

24 

24 

Electro-technics  (Elementary)       

i| 

H 

u 

14 

li 

Statics  of  Construction,  with  Practice 

4< 

4 

Theory  of  dams,  break-waters,  etc. 

3J 

li 

14 

Construction  of  same           

3 

3 

Totals 

34i 

33 

35i 

324 

27 

Tear  IV. 

Hydraulic  Machinery,  theory  and  construction... 

8* 

7 

Steam  Engine           

3 

41- 



Mining  Mechanics 

3 

4J- 

44 

Mining  Construction 

9 

9 

Chemistry  of  Mining 

3 

li 

Metallurgy  of  Iron 

4i 

G 

6 

74 

Metallurgical  Construction 

44 

Metallurgical  Laboratory    ... 

44 

3 

3 

3 

Mining  Science        

4i 

4i 

3 

3 

Practical  Exercises  in  Mining 

6 

6 

7-^ 

5 

Totals 

•• 

34 

35i 

33 

364 

29. 
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29.  Professional  School  for  Mining  and  Metallurgy. — The  four-year  course  in  Miniag  Science,  with 
a  subsection  for  Metallurgy,  etc.,  has  the  first  year's  work  as  in  the  preceding,  excepting  that  the  workshop 
practice  is  optional.    The  second,  third,  and  fourth  years  are  as  follow  : — ■ 


Subjects. 


Hours  per  Week. 


11  Sept- 
al Oct. 


1  Nov.- 
22  Dec. 


8  Jan.- 
28  Feb. 


1  Mar.- 
U  May.' 


Tear  II. 

Pure  Mathematics    ...         ...         

Geodesy  and  Topography,  with  Drawing  . . 

Theoretical  Mechanics  (Higher  Course)  .. 

Construction  of  simple  parts  of  Machines 

Analytical  Chemistry 

Chemical  Laboratory 

Mineralogy  and  Geology     ... 

Practical  Exercises  therein  ... 

Architecture  ... 

Practical  Exercises  in  Architecture 

Totals 

Year  III. 

Theory  of  hydraulic  machinery 
Construction  of  hydraulic  machinery 

Steam  Engine  Theory  

Steam  Engine  Construction 

Mechanical  Technology 

Properties  of  Metals 

Applied  Heat 

Practical  Exercises  in  Applied  Heat 

Electro-technics  (Elementary  Course)     .. 

Chemical  Laboratory 

Mineralogy   ... 

Electro-chemistry 

Totals 

Year  IV. 

Mining  Mechanics    ... 
Mining  Construction 
Mining  Chemistry    ... 
Metallurgy  of  Iron  ... 
Metallurgical  Construction... 
Metallurgy  of  other  metals... 

Metallurgical  Laboratory    ...         

Mining 

Totals 


9 

H 
11 


35 


3 


1| 
11 


(H) 


34 


3 

4^ 


22 
4i 


34 


10^ 
9 

li 

6 

3 


33 


6i 
4i 


■If 
9 

(2) 

(li) 


32 


18i 

4i 


35 


'  Third  jear  up  to  10th  Jujao  j  fourth  year  up  to  30th  April. 


lOi 
6 

u 

3 


35 


24 
U 

14 
(3) 
_(U)_ 
30 


3 

lOi 
3 


36 


4 

101 
3 

u 

5J 

3 

5 

14 
3 


37 


Si 

H 

2 

24 

14 

13| 

(3) 
(14) 


28 


'2 

44 
3 
6 
3 


374 


In 
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In  the  three-year  course  the  first  year  is  the  same  as  the  first  year  in  Chemical  Technology. 
Subjects. 


Tear  II. 

Geodesy  and  Topography,  with  Drawing 

Descriptive  Mechanics 

Machine  Construction 

Applied  Heat 

Electro-technics  (Elementary) 

Analytical  Chemistry 

Chemical  Laboratory 

Mineralogy  and  Geology     ... 

Practical  Exercises  in  same... 

Architecture... 

Practical  Exercises  in  same 

Electro-chemistry     ... 

Totals 


Hours  per  Week. 

11  Sept.- 

1  Nov.- 

8  Jan  - 

1  Mar.- 

.31  Oct. 

22  Deo. 

28  Feb. 

14  May.i 

drawing  .. 

"'l\ 

""'^i 

4 

4 

...         ...         ... 

9 

8 

5 

..•          ..*          ...         ... 

u 

U 

H 

H 

... 

H 

H 

li 

U 

...          ...          ...         ... 

H 

U 

H 

U 



12 

11 
3 

10 
3 

""n 

3 

13 
3 
5 

li 
3 



(U) 

(U) 

(U) 

(li) 



30 

30 

31 

34 

The  third-year  course  is  the  fourth-year  course  in  the  preceding  programme. 

30.  Professional  School  of  Practical  Mining. — The  first  and  second  years  are  identi -al  with  those 
of  the  four-year  course  of  the  previous  programme  for  four-year  course  in  Mining  and  Metallurgy.  The 
third  and  fourth  vears  are  as  hereunder : — 


Hours  per  "Week. 

Subjects. 

11  Sept.- 
31  Oct. 

1  Nov.-       8  Jan.- 
22  Dec.       28  Feb. 

1  Mar.- 
30  April. 

8May- 
10  June. 

Tear  IIL 

Geodesy,  with  Drawing 
Theory  of  hydraulic  machinery 

Construction  of  hydraulic  machinery        

Theory  of  Steam  Engine 

Steam  Engine  Construction           

Applied  Heat 

Practical  Exercises  in  same 

Electro-technics  (Elementary)       

Chemical  Laboratory           

Mineralogy,  with  Practice 

■"g" 

5 
G 

'"it 

""n 
11 

""3" 

Ot 
41 

'"u 

G 
5 

5 

4 

2i 

H 
12 

6j 

""'5" 
4 
U 

2* 

12 

'"si 

2i 

U 

13i 

4 

Totals        

31 

28 

33 

33 

28i 

Year  IF. 

Mining  Mechanics 

Mining  Construction           

Mining  Chemistry   ... 
Metallurgy  of  Iron  ... 

Metallurgical  Construction 

General  Metallurgy             

Metallurgical  Laboratory 

Mining  Theory         

Practical  Exercises  in  Mining       

"3" 

4t 

"m 

4i 
G 

3 

"3" 
G 

"m 

6 

4i 
9 

"g" 

'"3" 
3 
3 

4^ 
9 

'  n 

3 
G 
3 

Totals        

36i 

35 

36 

m 

In  the  three-year  course,  the  first  year  is  the  same  as  for  Chemical  Technology,  the  second  year  the 
same  as  in  the  three-year  course  in  Mining  and  Metallurgy,  and  the  third  year  the  same  as  the  fourth  year 
in  the  Practical  Mining  four-year  course. 


31. 


3— 3  A 


1  Third  year  up  to  10th  June ;  fourth  year  up  to  30th  April. 
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31.  Professional  School  of  Architecture. — The  four-year  course  in  ArcHtecture  is  developed  as  in 
the  programme  hereunder : — 


Subjects. 


Hours  per  Week. 


11  Sept. -22  Deo. 


8  Jan. -25  Feb. 


1  May-10  June. 


Year  I. 

Pure  Mathematics 

Theoretical  Mechanics  (Elementary  Course) 

General  Physics 

Q-eneral  Chemistry     ... 

Mineralogy  and  G-eology 

Descriptive  Geometry  and  Linear  Drawing 

Preehand  Drawing 

Workshop  Practice  and  Mechanical  Laboratory    . . 

Totals  

Year  II. 

Greodesy  and  Topography,  with  Drawing    ... 

Descriptive  Mechanics 

Applied  Heat  ... 

G-eneral  Theory  of  Building  Construction  ... 

Practical  Exercises  in  same   ... 

Statics  of  Construction,  with  Practice 

Architecture    ... 

Practical  Exercises  in  same  ... 

Descriptive  Geometry  and  Linear  Drawing 

Ornamental  Drawing... 

Preehand  Drawing 

Modelling        

Totals  

Year  III. 

Statics  of  Construction,  with  Practice 

Special  Course  in  Theory  of  Building  Construction 

General  Architecture... 

Practical  Exercises  therein    ... 

Ornamental  Drawing ... 

Modelling         ...         

Technical  Hygiene 

Totals  


Year  IV. 

General  Architecture...         ...  ...         

Practice  in  same 

Theory  of  Building  Construction  (Special  Course) 

History  of  Architecture 

Ornamental  Drawing... 

Mechanical  Laboratory 

Totals  


4J 
3 

9 

5 
(5) 


30i 


4i 
1* 
H 


2i 
3 

3i 


34 


3 
12 

5 


311 


12 

1* 
H 


'  Up  to  14th  May  only,  for  the  whole  column 
2  Up  to  loth  April  only,  for  the  whole  column. 


7-1- 

'  3 

3 
3 
9 
3 

(5) 


30 


32i 


4i 

12* 

4 

5 

H 


35 


n 

13 

11 

7 

2 


25 


7* 
4* 
3 
3 
9 
3 
(5) 


30 


4 

41 

u 

1* 

u 

H 

2i 

4 

H 

li 

8 

8 

4 

2 

4i 

4i 

5 

5 

32 


12i 
4 
5 
H 


35 


13 


25 
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32.  Prfifessional    School    of  Hydraulic    Construction. — The    four-year    course    of    professional 
iastrcction  in  Hydraulic  Engineering  is  organised  as  indicated  in  the  following  programmes :— 


Subjects. 

Hours  per  Weelc. 

11  Sept. -22  Deo. 

8  Jan. -10  June. 

Tear  I. 

Pure  Mathematics          

General  Physics 

General  Chemistry          

Mineralogy  and  Geology           

Descriptive  Geometry  and  Linear  Drawing     ... 

Freehand  Diawiiig 

Workshop  Practice  in  Mei.li:iniciil  Laboratory 

9 
3 

(5) 

10, V 

44 

3 

3 

9 

3 
(5) 

Totals            

2J 
3 

"i'oi 
u 

2* 
3 
0 
3i 

33 

Tear-  11. 

Pure  Mathematics 

(jleodesy  and  Topography,  with  Drawing 

Theoretical  Mechanics  (Hisher  Course) 

Construction  of  Machine  Details          

General  Theory  of  Construction,  with  Practice 

iStatics  of  Construction,  with  Practice... 

Architecture 

Practical  Exercises  in  same 

Descriptive  Geometry  and  Linear  Drawing 

1 

"  4 
lOi 
C. 

5i 

IV 

Totals           

35i 

34 

SubjectB. 

Hours  per  Week. 

11  Sept.- 
31  Oct. 

1  Nov.- 
22  Dec. 

8  Jan.- 
25  Feb. 

1  Mar.- 
30  April. 

1  May- 
10  June. 

Tear  III. 

Geodesy,  with  Drawing 
iSteam  Engine  Theory 

Steam  Ensjine  Construction            

Applied  Heat 

Electro-technics  (Elementary)       

Telegraphy  and  Telephony... 

General  Theory  of  Construction 

Statics  of  Construction,  with  Exercises 

Architecture 

Practical  Exercises  in  same            

Hydraulics 

Hydraulic  Construction      

Technical  Hygiene  ... 

'"q 

(i'i) 

(14) 

14 

14 

6 

3 

44 
9 

""44 

(14) 

(14) 

14 

14 

6 

"3" 

4i 
9 

24 

3 

(14) 

(14) 

14 

4. 
14 
3 
c 

8i 

li 
2 

3 

(H) 
(L4) 

14 

4 
14 
3 
(5 
11 
14 

44 
"3" 

(14) 

(14) 

14 

""4" 
'"3" 

6 

n 

14 

Totals        

314 

30 

32 

35 

344 

Tear  IV. 

Geodesy  and  Topography,  with  Drawing 

General  Architecture          

Practical  Exercises  in  same 

History  of  Architecture      

Hydraulics 

Hydraulic  Construction      

Mechanical  Laboratory       

■'J 

(i 

14 

44 

6 

2 

29 

"'\\ 
6 

14 
44 
9 
0 

2 
3 

1.T 

4.i 

124 

2 

Totals        

244 

i.'3| 

'  This  ends  on  14th  May  instead  of  10th  June. 
2  From  8th  January  to  15th  April. 
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33.  General  Bemarhs  on  Swedish  Technical  Education. — The  Tecbnical  High  School  of  Stockholm 
has  a  considerable  staff  of  professors,  lectors,  extra-teachers,  dozents,  and  assistants.  As  already  pointed 
out,  it  demands  thorough  preparation  before  the. course  is  entered  upon,  and  the  courses  are  of  an 
advancsd  character.  In  Pure  Mathematics,  for  example,  io  the  flrst-j^ear's  course  the  following  are 
taken  : — Analytical  geometry,  elements  of  the  differential  calculus,  theory  of  equations  with  determinants, 
integral  calculus,  geometrical  illustrations  of  the  differential  and  integral  calculus.  In  the  second  year, 
differential  equations  of  the  first  and  second  order,  elements  of  least  squares.  As  the  programmes 
shew,  a  considerable  time  is  spent  in  the  laboratories,  which  are  adequately  equipped  for  the  purpose. 
At  the  time  of  the  Commissioner's  visit,  special  attention  was  beiog  paid  to  hydraulic  eugi'n'ering.  The 
whole  of  the  equipment  seen  by  the  Commissioner  was  excellent. 

34.  Concluding  Eemarhs. — The  preceding  chapters  on  Technical  Education  in  Europe  could,  if 
space  permitted,  be  indefinitely  extended,  but  suflBcient  has  perhaps  now  been  given  to  fairly  well  disclose 
the  state  of  organisation  of  technical  education  throughout  Europe  and  in  America. 

It  is  at  once  obvious,  that  though  the  variety  of  organisation  is  great,  stress  is  everywhere  laid 
upon  adequate  preparation.  It  was  equally  evident  to  the  Commissioner  that  strenuous  efforts 
were  being  made  to  so  equip  the  laboratories  that  original  research  would  be  carried  on,  the 
theoretical  instruction  amply  demonstrated,  and  a  considerable  amount  of  practical  work  undertaken  by 
the  students. 

In  all  cases  the  services  of  properly  educated  teachers  are  requisitioned.  The  technical  high 
schools  are  without  exception  Universities,  and  importance  is  attached  to  initiative  and  original  research  as 
in  the  University.  The  opportunity  for  research,  however,  is  less  conspicuous,  owino'  to  the  time 
consumed  in  technical  and  professional  exercises. 


CHAPTER  XXXV. 
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CHAPTER  XXXV. 

Higher  Technological  Education  in  the  United  States. 

[G.  H    KNIRBS.] 


1.  Introduction. — The  provision  in  America  made  for  higher  technical  education  is  on  a  colossal 
scale,  and  its  features  shew  a  certain  independence  of  development  which  have  commanded  world-wide 
attention.  As  far  back  as  1893,  Professor  A.  Riedler,  a  distinguished  engineer  in  the  "  Technische 
Hochschule  zu  Berlin,"^  reported  on  these  in  a  "  Bericht"  entitled  "  Amerikanische  technische  Anstalten."^ 
At  the  time  Professor  Riedler  reported  for  the  Prussian  Government,  there  were  fifty-two  important 
institutions  teaching  engineering,  a  list  of  which  is  given  in  the  next  section.  The  review  of  the  type  of 
work  then  done  was  taken  into  account  in  the  development  of  the  higher  technical  schools  of  Germany  ; 
and,  as  a  matter  of  fact,  a  feature  of  German  and  American  technical  education  is  the  quick  reaction 
of  one  on  the  other.  Americans  visit  Germany  educationally,  and,  conversely,  Germans  similarly  visit 
America. 

2.  Provision  made  for  Technical  Education  in  the  United  States. — The  provision  existing  in  1893 
for  instruction  in  engineering  alone  was  as  is  shewn  hereunder.  The  list  is  given  in  the  order  of  the  dates 
of  foundation.  These  have  been  considerably  augmented  in  number  since,  as  the  following  list  for  ten 
years  later  will  shew  ; — 


No. 

Date. 

Subject.' 

Institution. 

Place. 

1 

1824 

c. 

Rensselaer  Polytechnic  Institute      

Troy,  N.Y. 

2 

1845 

c. 

Union  College,  School  of  Civil  Engineering 

Schenectady,  N.Y. 

3 

1846 

C.E. 

Harvard  University,  Lawrence  Scientific  School     ... 

Cambridge,  Mass. 

4 

1847 

C.M.E. 

Yale  University,  Shefiield  Scientific  School 

New  Haven,  Conn. 

5 

1851 

C. 

Dartmouth  College.  Chandler  School  of  Science 

Hanover,  N.H. 

6 

1852 

C.M.Mg.E. 

University  of  Michigan,  Engineering  Department... 

Ann  Arbor,  Mich. 

7 

1854 

C. 

Polytechnic  Institute  of  Brooklyn 

Brooklyn,  N.Y. 

8 

1862 

M. 

Kansas    State     Agricultural     College,    Mechanical 
Department. 

Manhattan,  Kan. 

9 

1864 

C.M.Mg.E. 

Columbian  College,  School  of  Mines 

New  York,  N.Y. 

10 

1864 

C.E. 

Rutgers  College,  Scientific  School     

New  Brunswick. 

11 

1865 

C.M.Mg.E. 

Massachusetts  Institute  of  Technology         

IJoston,  Mas.s. 

\-2 

1866 

C.M.Mg.E. 

Lehigh  University,  Engineering  Department 

Bethlehem,  Pa. 

13 

1866 

C.B. 

Lafayette  College,  Pardee  Scientific  Department    . . . 

Easton,  Pa. 

14 

1866 

C. 

University  of  Vermont,  Engineering  Deparment    . . . 

Burlington,  Vt. 

15 

1866 

C.B. 

Washington  and  Lee  University,  Engineering  School 

Lexington,  Va. 

16 

1867 

CM. 

University  of  Georgia,  School  of  Engineering 

Athens,  Ga. 

17 

1867 

C. 

Dartmouth  College,  Thayer  (grad.)  School  of  Civil 
Engineering. 

Hanover,  N.H. 

18 

1867 

C.M.Mg.E. 

University  of  Illinois,  College  of  Civil  Engineering... 

Urbana,  III. 

19 

1868 

CM. 

Pennsylvania  Military  Academy       

Chester,  Pa. 

20 

1868 

C.M.Mg. 

University  of  Virginia,  Engineering  Department   .. 

Charlottesville,  Va. 

21 

1868 

C. 

Cornell  University,  College  of  Civil  Engineering    . . . 

Ithaca,  N.Y. 

22 

1868 

C.M.E. 

Tufts  College,  Engineering  Department       

Medford,  Mass. 

23 

1868 

C.M.E. 

Worcester  Polytechnic  Institute       

Worcester,  Mass. 

24 

1868 

C.M.E. 

Iowa  State  College,  Agricultural  and  Mechanical  Arts 

Ames,  la. 

25 

1868 

C.M.Mg. 

University  of  California,  Engineering  Department... 

Berkeley,  Cal. 

:26 

1869 

CM. 

Maine  State  College,  Agricultural  and  Mechanical  Arts 

Orono,  Me. 

■27 

1869 

C 

Swarthmore  College,  Engineering  Department 

Swarthmore,  Pa. 

28 

1869 

C.M.E. 

University  of  Minneapolis,  College  of  Mechanics  and 

Arts. 
Washington  University,  Polytechnic  School 

Minneapolis,  Mim. 

29 

1870 

C.M.G. 

St.  Louis,  Mo. 

30 

1870 

M. 

Stevens  Institute  of  Technology       

Hoboken,  N.J. 

31 

1870 

M. 

Cornell  University,  Sibley  (M.E.)  College 

Ithaca,  N.Y. 

32 

1871 

C.B. 

University  of  Missouri,  School  of  Mines      

Bolla,  Mo. 

33 

1871 

CM. 

State  Agricultural  and  Mechanical  College  of  Texas 

College  Station,  Texas. 

34 

1872 

CMg.B. 

Alabama  Polytechnic  Institute         

Auburn,  Ala. 

35 

1872 

C.M.Mg. 

University  of  Penna.,  Towne  Scientific  School 

Philadelphia,  Pa. 

36 

1872 

C.M.Mg.E. 

University  of  Wisconsin,  College  of  Mechanics  and 
Engineering. 

Madison,  Wis. 

37 

1873 

C.E. 

University  of  Kansas,  Engineering  Department     . . . 

Lawrence,  Kan. 

'It  may  be  here  mentioned  that  the  Comnii3.sioners  are  iinder  the  greatest  obligation  to  Professor  Riedler  for  his 
kindness  ;  not  only  in  giving  them  introductions  to  distinguished  technologists  and  educationists,  but  also  in  affording, 
them  personally  an  immense  amount  of  information. 

^LeoiihardSiraioD.     Berlin,  1S93,  pp.  381-459.  ^    .,,,,.,   t.,    ..■    i       j  m-   •  *•     i 

'  In  tihu-ahois,  "£.."  "  M,  "  •'  B-,"  "  ^g."  stand  for  Civil,  IVfoohf^njCivl,  Electrical,  and  Mining  respectively. 
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2.  Provision  made  for  Technical  Education  in  the  United  States — continued . 


No. 

Date. 

Subject. 

Institution. 

Place. 

38 

1873 

C.E. 

State  University  of  Iowa,  Department  of  Engineering 

Iowa  City,  la. 

39 

1873 

C. 

Cornell  College  (Iowa),   Departuient  of  Civil  Engi- 
neering. 

Mt.  Vernon,  la. 

40 

1873 

C.E. 

College  of  New  Jersey,  J.  C.  Green  School  of  Science 

Princeton,  N.J. 

41 

1874 

C.E. 

University  of  Cincinnati,  Engineering  Course 

Cincinnati,  0. 

42 

1874 

M.Mg. 

Colorado  State  School  of  Mines 

Golden,  Colo. 

43 

1874 

C.M.E. 

Pennsylvania  State  College,  Engineering  Department 

State  College,  Pa. 

44 

1874 

C.M.Mg.E, 

Purdue  University,  School  of  Engineering  ... 

Lafayette,  Jnd. 

45 

1874 

O.M.E. 

Rose  Polytechnic  Institute    ... 

Terre  Haute,  Ind. 

46 

1879 

CM. 

Western   Unix-crsity   of   Pennsylvania,    Engineering 
Department. 

State  College,  Pa. 

47 

1880 

C.M.E. 

University  of  Nebraska,  Engineering  Department... 

Lincoln,  Neb. 

48 

1884 

C. 

University  1  if  Texas,  Engineering  Department 

Austin,  Tex. 

49 

1885 

Mg. 

Michigan  Mining  ScIk Mil 

JlcunlitoM,  Midi. 

50 

1885 

M. 

State  Agricultural  College  of  Michigan,  ilechanieal 
Department. 

Agr.  College,  Mich. 

51 

1888 

CM. 

Georgia  School  of  Teuluiologv 

Atlanta,  Ga. 

52 

1888 

Mg. 

Montana  School  of  Mines 

Deer  Lodge,  Mont. 

In  the  above,  "  C," 


'M, 


"Ji,"  "Mg."  stand  for  Civil,  Mechanical,  Electrical,  and  Mining,  respectively. 


The  existing  institutions  in  which  agriculture,  civil,  mining,  mechanical,  electrical,  and  chemical 
engineering,  and  architecture  are  taught  are  as  in  the  table  hereunder,  in  which  "A."  stands  for  Agriculture, 
"Ch."  for  Chemical  Engineering,  and  "  Ar."  for  Architecture. 


List  of  Institutions  giving  Higher   Technical  Education  in   the   Uniteil  States  of  America. 


No. 

State  and  Institution. 

Courses. 

No. 

Alabama — 

1 

Howard  College 

C. 

■5  9 

2 

University  of  Alabama  ... 

C. 

23 

Arizona — 

24 

3 

University  of  Arizona  ... 

M.C.Ch. 
Mg. 

1 

Arkansas — ■ 

25 

4 

University  of  Arkan'ias... 
California — 

.V.M.C.E. 

26 

5 

University  of  California 

A.  M.C.Ch. 
Mg. 

27 

6 

Throop  Polytechnic  Institute    ... 

O.E.Uh. 

7 

Leland  Stanford  JuniorUniver-sity 
Colorado — 

M.C.E. 

2S 

8 

University  of  Colorado  ... 
Connecticut — 

C.E. 

9 

Yale  University... 
Delaware — 

:m.c.e. 

30 

10 

Sta'e   College  for  Coloured   Stu- 
dents   ... 

C. 

31 

11 

Delaware  College 
Florida — 

C.E. 

32 

12 

Florida  State  Agricultural  College 
Georgia — 

A.M. 

33 
34 

13 

University  of  Georgia   ... 

A.C.E. 

14 

North  Georgia  Agricultural   Col- 

lege       

A. 

35 

Idaho  — 

15 

University  of  Idaho       

Illinois — 

C.Mg. 

36 

16 

Univer.siiy  of  Illinois     ... 
Indiana — 

A.  M.C.E. 
Ar. 

37 

17 

University  of  Notre  Dame 

M.C.E. 

18 

Earlham  College... 
Iowa — 

C. 

30 

19 

State  University  of  Iowa 

C. 

20 

Cornell  College   ... 
Kansas — 

C. 

40 

21 

University  of  Kansas     ... 

M.C.E.Ch. 

41 

Jl- 

4  2 

State  and  Institution. 


Courses. 


Kentucky — 

Vi^'TPo,  Co'lege 

Ce;iiral  Univer.sity,  Kentucky.. 

Agricultural     and     JUechanical 
College,   Kentucky 
Louisiana — 

Louisiana  State  Universit)- 

Tulane  Univt-rsiiy 

Maine — 

University  of  Maine 
Matyland  — 

St.  Hohn's  College 

Maryland  Agricultural  Collpge.. 

Massachuset  ts — 

Harvard  University 

Tufis  College       

Michigan — 

Univer.sity  of  Michigan 
Minnesota — 

St.  John's  Universit}'     .., 

I'uiversity  of  Minne.'iota 

R]  ississippi — 

University  of  Mi.ssissippi 
Missouri — 

University  of  State  of  Missouri 

Washington  I'niversity 
Nebraska — 

University  of  Nebraska 

Nevada — 

Nevada  State  University 
New  Hampshire — 

Dartmouth  L'dllcgc 
New  Jerspv-- 

liutgers  College  ... 

Princcliiwn  Uiii\('i\-.ity  ... 


A. 
C.E.Ch. 

A.M.C. 

A.M.C.Ch. 
M.C.Ch. 


A.  M.C.E. 

M. 
A.M.C. 


AM.C.E. 

Ch.Mg.Ar. 

M.C.E. 

M.C.E.Ch. 

M. 

A.M.G.E. 

Ch.  Mg. 

C.E. 

A.M.C.  E. 

Ch.  Mg. 
M.C.E. 

A.M.C.E. 


A.M.  C.Mg. 

C. 

A.C.E  Cb. 
C.E. 
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List  of  Institutions  giving  Higher 

Technical  Education — continued. 

No. 

State  and  Institution. 

Courses. 

No. 

State  and  Institution. 

Courses. 

New  York — 

Rhode  Island — 

43 

Polytechnic  Inatifcute,  Brooklyn. . . 

M.C.E.Ch. 
Ar. 

69 

Brown  University 
South  Carolina — 

M.C.E. 

44 

Cornell  University 

AM.C.Ar. 

70 

South  Carolina  College  ... 

C.E. 

45 

Columbia  University 

M.C.E.Mg. 
Ar. 

South  Dakota — • 

46 

Manhattan  College 

C. 

71 

University  of  South  Dakota      . . . 

C. 

47 

New  York  University 

C. 

48 

Union  College     ...          

C. 

Tennessee — 

49 

Syracuse  University 

IM.C.E.Ar. 

72 

University  of  Tennessee 

AM.Ch. 

North  Carolina — 

73 

Cumberland  University 

C. 

50 

University  of  North  Carolina 

Mg. 

74 

Vanderbilt  University  ... 

M.C. 

North  Dakota — 

75 

University  of  the  South 

E. 

51 

University  of  North  Dakota     ... 

M.KMg. 

52 

Red  River  Valley  University   ... 

M. 

Texas- 

Ohio—         

76 

Uni \ersity  of  Texas       

C. 

53 

Ohio  University... 

E. 

54 

University  of  Cincinnati 

M.C. 

Utah- 

55 

Ohio  State  University    ... 
Oklahoma — 

A.M.C.E. 
Ch.Mg.Ar. 

77 

University  of  Utah        

Vermont — 

M. 

56 

University  of  Oklahoma 

0. 

78 

University  of  Vermont  and  State 

A.M.C.E. 

Oregon — 

Agricultural  College  ... 

Ch.C. 

57 

University  of  Oregon     ... 

M.C.E.Ch. 
Mg. 

79 

Norwich  University 

c. 

Pennsylvania — 

Virginia — 

58 

West   University,    Pennsylvania 

M.C.E.Ch. 

80 

University  of  Virginia  ... 

M.C. 

59 

Pennsylvania  Military  College... 

C. 

60 

Lafayette  College           

C.E.Ch.Mg. 

Washington — 

61 

Grove  City  College 

M.C. 

81 

University  of  Washington 

M.C.E.Mg. 

62 

Haverford  College 

M. 

63 

Allegheny  College 

C. 

West  Virginia — 

64 

University  of  Pennsylvania 

M.C.E.Ch. 

Ar. 
A.M.C.E. 

82 

West  Virginia  University 

A.M. 

65 

Pennsylvania  State  College 

Wisconsin — 

Mg. 

83 

University  of  Wisconsin 

A.M.C.E. 

66 

Lphigh  University          

M.C.E.Mg. 

67 

Swarthmore  College 

M. 

Wyoming^ 

68 

Washington  and  Jefferson  College 

C. 

84 

University  of  Wyoming 

A.M.Mg. 

For  completeness  of  equipment,  probably  the  Massachusetts  Institute  of  Technology  stands  unrivalled 
in  the  United  States.  A  chapter,  therefore,  has  been  devoted  to  a  description  of  its  origin,  aim, 
and  work. 

In  this  chapter,  technical  courses  have  been  selected  almost  at  random.  They  will  give,  however, 
some  idea  of  the  type  of  provision  made  in  America  for  higher  technical  education. 

3.  Technical  Courses,  Washington  University. — ^The  Washington  University  has  the  following 
departments  or  faculties,  viz.  : — 

I.  An  Undergraduate  Department,  including  a  college  and  school  of  engineering. 
II.  The  Henry  Shaw  School  of  Botany. 

III.  The  St.  Louis  School  of  Fine  Arts. 

IV.  The  St.  Louis  Law  School. 
V.  The  Medical  Department. 

VI.  The  Missouri  Dental  College. 

Besides  these  there  have  been  organised,  under  the  charter  of  the  University,  the  following  schools, 
viz.  : — 

(1.)  The  Smith  Academy.     (2.)  The  Mary  Institute.     (3)  The  Manual  Training  School. 

The  courses  of  instruction  provided  in  the  Undergraduate  Department  include  Greek,  Latin, 
English,  German,  French,  Mental  Philosophy,  Economics,  History,  History  of  Arts,  Mathematics,  Applied 
Mechanics,  Physics,  Chemistry,  Botany,  Astronomy,  Zoology,  Geology,  Drawing,  Civil  Engineering, 
Mechanical  Engineering,  Electrical  Engineering,  Anatomy,  Histology,  Physiology,  Pathology,  and  Bacterio- 
logy, Hygiene,  and  Forensic  Medicine. 

It  will  suffice  to  refer  to  the  schools  in  Art  and  in  Engineering. 

4.  St.  Louis  School  of  Fine  Arts,  Washington  University. — Originating  in  187!'),  this  school  was  fully 
organised  in  1879,  its  object  being  to  afford  instruction  in  the  Fine  Arts,  the  collection  and  exhibition  of 
pictures,  statuary,  and  other  works  of  art,  etc.;  the  promotion  of  aesthetic  and  artistic  education. 

Students  are  admitted  at  any  time,  since  the  instruction  is  individual,  and  admission  depends  merely 
upon  proof  of  skill. 

There  are  morning  classes  as  follows  : — 
Study  of  the  antique ;     life  class,  nude    and  draped  ;     ceramic  painting  ;    composition  in  colour ; 
composition  and  illustration  in  black  and   white ;  artistic  anatomy ;   sketch  class  in  black  and 
white;  perspective.  The 
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The  afternoon  classes  are — 
Painting  from  the  head ;    from  still  life ;    ceramic   painting ;   design  and  applied  art ;    modelling ; 
teachers'  course. 

The  evening  classes   are — 
Elementary    antique ;     advanced     antique ;      life    class,   nude ;      modelling    mechanical     drawing  ; 
architectural  draioing. 

The  Saturday  classes  are  as  follows — 
Juvenile  class ;    illustration    in    black    and  white ;    advanced  class  ;   illustration  and  sketching  in 
colour  ;  teachers'  course  ;  out-door  sketching,  landscape  and  figure. 
As  it  is  not  the  purpose  of  this  chapter  to  discuss  art  instruction,  this  will  be  a  sufficient  reference 
to  the  abo^-e.     It  will  be  noticed  that  the  technical  drawing  is  under  the  fegis  of  the  Art  School. 

5.  The  School  of  Engineering  and  Architecture  Department.  Washington  University. — Students  may 
enter  either  on  Certificate  or  by  Examination.  The  graduates  of  eighteen  of  such  High  Schools  of  America 
as  are  approved  by  the  Faculty  are  admitted  without  examination.  All  candidates  are  required  to  furnish 
testimonials  of  good  moral  character,  and  students  from  other  collegiate  institutions,  who  expect  to  enter 
in  advance  of  the  Freshman  Class,  are  required  to  present  certificates  of  honourable  dismissal.  The 
following  are  the  subjects  for  the  Entrance  Examination  : — The  Elements  of  English,  Algebra,  Elementary, 
Plane,  and  Solid  Geometry,  the  French,  German,  Spanish  and  Latin  languages.  History  and  Elementary 
Physics. 

The  courses  of  .study  are — 

I.  Civil  Engineering.  IV.  Chemical  Engineering. 

II.  Mechanical  Engineering.  V.  Science  and  Literature. 

III.  Electrical  Engineering.  VI.  Architecture. 

Reference  will  be  made  to  the  work  of  these  several  branches. 


6.   Civil   Engineering,    Washington    Unicersifi/. — The  four-year   course  in    Civil    Engineering  is 
developed  as  follows  : — 

PnooRAMME  or  Studies  in  Civil  Engineering,  Washington  University,  United  States,  America. 

FRESHMAN    YEAR. 

Second,  Term. 


First  Term. 

English,  Composition... 

Elementary  Course  in  German,  nr    .. 

,,  ,,       „   French 

Mathematics — 

Higher  Algebra  ... 

Plane  Trigonometry 
General  Descriptive  Chemistry — 

Two  Lectures    ...         ...  ...  2  hrs. 

Laboratory  Practice     ...  ...  2  hrs, 

Freehand  Drawing     ... 

Drawing  :  Instrumental  and  Lettering 

Shop  :  Wood-working 


First  Term. 

German  :  Reading,  Composition,  etc. 
French,  Reading,  Composition,  etc.  . 
Mathematics — 

Analytical  Geometry 

Descriptive  Geometry — 
Two  Lectures 
Drawing   ... 
Physics  :  Heat  and  Light — 

Three  Lectures  or  Recitations. . . 

Laboratory  Practice    ... 
Chemistry  :  Qualitative  Analysis  . . . 
Mechanical  Drawing  and  Lettering.. 
Shop  :  Forge  and  Machine  Work     .. 


Hrs.  por 
Week. 
3 


;} 


English:  Forms  of  Prose 
3  Elementary  Course  in  Gorman,  or    . 

3  ,,  ,,         ,,   French 

Mathematics — 

Spherical  Trigonometry... 
Analytical  Geometry 
Physics  :  Elementary  Mechanics — 
Two  Lectures  or  Recitations... 
Laboratory  Practice... 
6  Descriptive  Chemistry  — 

3  Two  Lectures  ... 

( ? )  Laboratory  Practice    ... 

Geometrical  Drawing  and  Lettering 
Shop  :  Pattern  Work  and  Moulding 

SOPHOMORE    YEAR. 


Hrs.  per 
Week. 

3 

3 

3 

1 
3 


2  hrs. 
2  hrs. 

2  hrs. 
2  hrs. 


Hrs.  per 
Week. 

3 

3 


2  hrs.  ) 
2  hrs.  / 

rs.  I 
rs.  / 


3  hrs 
3h 


6 

6 


Second  Term. 

Civil  Engineering  :  Elementary  Surveying- 
Two  Recitations  ...  ...  2  hrs. 

Field  Practice 6  hrs 

Mathema.tics — 

Differential  Calculus  •  ... 
Descriptive  Geometry — 

Two  Lectures       ...  ...  2  hrs. 

Drawing  ...  ...  ...  2  hrs. 

Mechanics :  Statics  ... 
Physics  :  Electricity  and  Magnetism — 
Three  Lectures  or  Recitations     3  hrs. 

...  3  hrs. 


4 

0) 


Hrs.  per 
Week. 


Laboratory  Practice 
Shop  :  Machine  "Work 


■TUNIOR   YEAR. 


First  Term. 

Civil  Engineering — 
Stereotomy — 

One  Recitation 
Drawing 
Higher  Surveying 
Drawing  ... 
Electric  Machinery — 
Two  Recitations     ... 
Field  Practice 
Mathematics  :  Integral  Calculus 
Mechanics  :  Distribution  of  Stress 
Physics :  Electrical  Measurements 


hr. 
hrs. 


Hrs.  per 

Week. 


hrs 
hrs 


;:} 


3 

0) 


Second  Term. 


Civil  Engineering — 

Stresses  in  Framed  Structures  ... 
Structural  Drawing 

rn         . 

I estmg  Laboratory  Practice     ... 

Contracts  and  Specifications 
Mechanical  Engineering  :  Elementary  Steam 

Engineering 
Mechanics:  Unbalanced  Forces       


6 

(?) 


Hrs.  per 
Week. 

.  3 

.  9 

.  6 

.  1 


3 


SENIOR 
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First  Term. 


Civil  Engineering — • 

Hydraulics 

Designing  of  Framed  Structures 

Structural  Design 

Water  and  Sewerage  Systems  ... 
Mechanics  :  Deiiection  and  Torsion... 
Elective  (One  to  be  chosen)  : — 

(a)  Civil  Engineering — 

Railway  Engineering  (three  lectures) 

(b)  Road  Engineering  (three  lectures)... 

(c)  Economics,  Transportation,  etc. 

(d)  Physics  :    Mathematical   Theory  of 

Electricity  ... 

(e)  Astronomy,  Descriptive 

(f)  Botany:  Bacteriology 


SENIOR 

Hra.  per 
Week. 

3 
3 
9 
3 

(?) 


3 
3 

(?) 

3 
3 

(?) 


YEAR. 

Second  Term. 
Civil  Engineering — 

Masonry    Structures,   Tunnelling,    and 

Explosives  ... 
Engineering  Design 
Graduation  Thesis 
Mechanics  :  Kinematic  and  Mechanism 
Practical  Astronomy .. . 
Elective  (One  to  be  cho.sen) — 

(a)  Civil      Engineering :      Water     and 

Seweriige    Purification    (three   lec- 
tures) 

(b)  Suspension,    Cantalever,    Arch    and 

Lift  Bridges  (three  lectures) 

(c)  Steel  Framework  of  Buildings:  Com- 

bination   Construction    (three    lec- 
tures) 

(d)  Harbours,  Rivers  and  Canals  (three 

lectures) 

(e)  Geology,  General  Course     ... 


Hra.  per 
Week. 

3 
9 

(?) 
3 


3 

(?) 


The  equipment  consists  of,  for  the  Freshman  and  Sophomore  years,  the  libraries  and  other  apparatus 
of  the  several  departments  in  which  their  courses  are  given.  The  equipment  of  the  Manual  Training 
School  is  utilized  for  the  shop  work.  There  are  also  models  and  drawings,  a  working  library,  surveying 
instruments,  and  a  testing  laboratory. 

As  the  length  of  time  spent  in  surveying  so  completely  differs  from  that  devoted  to  the  subject  in 
the  similar  course  in  the  University  of  Sydney,  some  reference  may  be  made  thereto. 

The  elementary  surveying  comprises  the  use  and  adjustment  of  all  the  ordinary  surveying  instru- 
ments, land  surveying,  problems  in  linear  surveys,  in  laying  out  railway  curves,  etc.,  topographical 
surveying  by  the  transit  and  stadia  method  and  also  by  the  plane  table.  Two  recitations  and  six  hours 
field  practice  a  week  are  devoted  thereto. 

To  surveying  in  the  field,  three  weeks  are  continuously  devoted.  This  practice  includes  the  topo- 
graphical survey  of  a  considerable  tract  of  ground  with  an  irregular  surface,  for  the  purpose  of  mapping 
it  with  5-foot  contours,  the  survey  being  based  on  a  system  of  triangulation  and  levels  which  form  a  part 
of  the  work  of  the  survey.  A  hydrographic  survey,  with  locations  by  one  of  the  most  approved  methods, 
is  made,  and  a  railroad  line  is  also  located  from  a  contour  map  which  is  made  in  the  field,  and  the  earth- 
work upon  it  computed.  Determinations  are  also  made  by  the  students  for  latitude,  time  and  azimuth, 
and  various  other  special  problems  are  worked  out  practically.  For  this  work  the  class  goes  to  a  suitable 
point,  at  a  distance  from  the  city,  the  third  Monday  before  the  beginning  of  the  college  year.  A  map  of 
this  survey  is  drawn  after  return  from  the  field. 

To  higher-  surveying,  three  hours  a  week  are  given.  This  includes  hydrographic,  mining,  city  and 
geodetic  surveying,  with  the  mathematical  principles  involved  and  the  practical  methods  of  operation  used 
in  the  field ;  earth-work  computations,  etc. 

The  following  is  a  description  of  the  equipment  for  Surveying  : — Transits  for  ordinary  field  work, 
one  altazimuth  instrument  for  triangulation  and  astronomical  work,  reading  to  ten  seconds  of  arc  on  both 
horizontal  and  vertical  circles,  two  engineer's  levels,  two  needle  compasses,  one  sextant,  one  plane  table, 
one  300-foot  steel  tape  standardized,  and  all  the  necessary  accompanying  apparatus  for  field  and  office  work, 
such  as  stadia  rods,  level  rods,  stadia  slide-rules,  chains,  tapes,  signals,  protractors,  parallel  rules,  etc.  There 
is  also  a  complete  mining  transit,  adapted  to  the  use  of  the  stadia,  which  may  be  used  for  topographical 
work  if  required. 

7.  MecJia-nical  Engineering,  Washington. — The  course  in  Mechanical  Engineering  for  the  first  two 
years  is  identical  with  the  Civil  Engineering  Course,  and  changes  only  in  the  two  final  years.  It  is 
developed  as  follows  : — 

Programme  in  Mechanical  Engineering,  Washington  University. 

freshman  year. 
(The  same  as  for  Civil  Engineering). 

SOPHOMORE    YEAR. 

(The  same  as  for  Civil  Engineering). 

JUNIOR   YEAR. 


First  Term. 


Mechanical  Engineering — 

Kinematics  of  Machinery 

Machine  Designing 

Machinery  Drawing 

Mechanical  Laboratory  ... 
Electrical  Engineering  :  Electrical  Machinery 

Mathematics  :  Integral  Calculus  ... 
Mechanics  :  Statics,  Distribution  of  Stress... 
Physics :  Electrical  Measurements  ... 


3— 3B 


Hrs.  per 
Week. 

.  3 
.  3 
.  3 
.        3 

3 

3 


(?) 


Second  Term. 


Mechanical  Engineering — 

Machine  Designing  and  Mill  Engineering 

Elementary  Steam  Engineering 

Machinery  Drawing 

Mechanical  Laboratory... 
Civil  Engineering — 

Testing  Laboratory  Practice    ... 

Contracts  and  Specifications     ... 
Electrical  Engineering — 

Electrical  Machinery     ... 

Laboratory  Practice 
Mechanics  :  Action  of  Unbalanced  Forces... 
Physics  :  'Electrical  Measurements  . . . 


Hrs.  per 

Week. 

3 
3 
3 
3 


3 
1 

..       3 
3 

..      (?) 
..       6 

SENIOR 
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SENIOR   YEAR. 

Hrs.  per 

Week. 

3 

3 
6 
6 
3 


First  Term. 

Mechanical  Engineering — 

Advanced  Steam  Engineering 
Steam  Engine  Designing 
Engine  Designing 
Mechanical  Laboratory . . . 
Civil  Engineering — Hydraulics 
Electrical  Engineering— Transmission 
Mechanics — Deflection  and  Torsion 


The  laboratory  has  a  plain  slide-valve  engine,  fitted  up  with  a  Prony  brake ;  three  separate 
valves,  a  gas-engine,  steam  calorimeter,  Crosby  indicators,  a  Thomson  coal  calorimeter,  pyrometer, 
lubricator  testing  apparatus,  standard  gas-meter.  It  has,  since  the  Commissioners'  visit,  been  fitted  up  with 
a  much  larger  amount  of  apparatus. 

8.  Electrical  Engineering  Washington.— Vae  course  in  electrical  engineering  is  as  follows  :— 
Pkogramme  in  Electrical  Engineeeixg,  Washington  University. 


isecomi  Term. 

Hrs.  per 

Week. 

Mechanical  Engineering — 

Boiler  and  Chimney  Designing 

3 

Heating  and  Ventilation           

3 

Pumps,  Cooling  Towers,  Air  Compressors 

etc.  ... 

3 

Boiler  Designing            

3 

Laboratory  practice 

6 

Thesis      



Mechanics — Kinematics  and  Mechanisms  . . . 



fresiiman  year. 


First  Term. 

Mathematics — 

Higher  Algebra 

Plane  Trigonometry 

French,  or  I  ,-,,  ,         ^ 

^  >  Elementary  Course     ... 

u-erman      J  •' 

Shop — Woodwork    ... 

English — Composition 

General  Course  in  Chemistry — 

Two  Lectures,  2  hours... 

Laboratory  practice,  2  hours  . . . 
Freehand  Drawing  ... 
Drawing — Lettering  and  Instrumental 


HrE.  per 
Week. 


S''C(ind  Term. 


Spherical  Trigonometry 
Analytical  Genmetry 
Elementary  French,  or 

,,  German 

Shop — Pattern  work  and  ]Moulding 
English — Forms  of  Prose     ... 
Descriptive  Chemistry — 

Two  Lectures,  2  hours ... 

Laboratory  practice,  2  hours   . . . 
Physics  :  Elementary  Mechanics — 

Two  Lectures  or  Recitations,  2  hours 

Laborator}'  practice,  2  hours  . . . 
Drawing — Geometrical  and  Lettering 


Hrs.  per 
Week. 

1 
3 


}     - 


SOPHOMORE    YEAR. 


First  Term. 

p  '       >  Reading  and  Composition 

Mathematics :  Analytical  Geometry 
Physics  :  Heat  and  Light — 

Three  Lectures  or  Recitations,  3  hours  |^ 


Hrs.  per 
Week. 


Laboratory  practice,  3  hi  lurs  . . . 
Mathematics:   Descriptive  Geometry - 

Two  Lectures,  2  hours... 

Drawing,  2  hours 
Chemistry — Qualitative  Analysis   ... 
Drawing — Mechanical  and  Lettering 
Shop — Forge  and  Machine-work     ... 


i 


Second  Term. 


Hrs.  per 
Week. 


Physics  -  Electricity  and  Magnetism — 

Three  Lectures  or  Recitations,  3  hours  \ 


Laboratory  practice,  3  hours   . . 
Civil  Engineering  ;  Surveying — 

Two  Recitations,  2  hours 

Field  practice,  6  hours 
Mathematics — DiiFerential  Calculus 
Mechanics — Statics... 
Shop — Machine-work 
Mathematics  :  Descriptive  Geometry 

Two  Lectures,  2  hours 

Drawing,  2  hours 


I 


I 


In  addition  to  the  shopwork   above  referred  to  electrical  engineering  students  take  six  days  of  six 
hours  each  in  shopwork  during  commencement  week  and  the  week  following. 


JUNIOR    YEAR. 


First  Term, 

Electrical  Engineeiing — Study  of  Electrical 

machinery 
Mechanical  Engineering — 

Kinematics 

Machine  Designing 

Drawing  ... 
Mathematics — Integral  Calculus 
Mechanics — Statics,  Distribution  of  Stress 
Physics — Electrical  Measurements  . . . 
Mechanical  Engineering — Laboratory 


Hrs.  per 

Week. 


Scconil  Term. 


Hra.  per 
Week. 


3 


Electrical  Engineeiing — 

Alternating  currents       ...  ...  ...  3 

Laboratory  work              ...  ...  ...  3 

^Mechanical  Engineering — 

Machine  Designing  and  Mill  Engineering  3 

Steam  Engine     ...          ...  ...  ...  3 

Dra^^■ing  ...           ...           ...  ...  ...  3 

Engineering — 

Testing  laboratory          ...  ...  ...  3 

Specifications  and  Contracts  ...  ...  1 

lanics — Unbalanced  Forces  ...  ...  — 

Physics — Electrical  Measurements  ...  ...  6 

Laboratory  ...  3 


M^ 


Mechanical  Engineering 


SENIOR 
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SENIOR   YEAR. 


Hra.  per 
Week. 

.         3 

,     e 

.  6 
2 
3 


Second  Term. 
Electrical  Engineering — 

Alternating  Current  Machinery 

Drawing-room  work 

Laboratory  work 

Street-railway  working,  etc. 

Treatment  of  some  Engineering  Project 
Mechanics — Kinematics     and       Mi^ohanism 

Thesis 


Hra.  per 
Week. 


Pint  Term. 

Electrical  Engineering — 
Current  Machinery 
Drawing-room  work    •   . . . 
Laboratory  work 
Electrical  testing,  etc.    ... 

Civil  Engineering — Hydraulics 

Mechanics — Deflections  and  Torsion 

Physics — Mathematical      Theory    of      Elec- 
tricity and  Magnetism  ... 

The  laboratory  equipment  consists  of  tlie  following  instruments  and  machines,  viz.  : — Two  Kelvin 
current  balances,  Sieman's  dynamometer,  Thomson's  Quadrant  electrometer,  a  number  of  Western  and 
Thomson  portable  ammeters,  voltmeters,  and  wattmeters,  two  Wheatstone  bridges,  a  Leed's  potentiometer, 
Elliot  and  Stanley  Condensers,  auxiliary  galvanometers,  standard  ammeters,  voltmeters,  and  wattmeters, 
with  shunts  and  multipliers,  Cahart — Clerk  standard  cells,  standard  resistances  (Charlottenburg  Reichan- 
stalt)  tachometers,  etc. 

The  machines  are  the  following : — High  speed  Buckeye  engine,  20  h.-p. ;  a  Wagner  single  phase 
induction-motor,  5  h.-p.  ;  small  Wood  shunt-wound  generator;  a  Wood  series-wound  cradle  mounted 
generator;  a  small  multi-polar  motor;  a  15  h.-p.  bipolar  motor;  15  kilowatt  multi-polar  motor; 
10  kilowatt  three-phase  alternator  ;  a  10  kilowatt  rotary  converter ;  a  three-phase  induction  motor,  5  h.-p, ; 
5  kilowatt  auto-transformer. 

9.  Chemical  Engineering,  Washington  University. — Chemical  Engineering  is  a  subject  that  has 
commanded  considerable  attention  in  recent  years,  and  necessarily  so,  inasmuch  as  chemical  technology 
has  become  intimately  associated  with  engineei-ing,  and  there  is  reason  to  believe  that  in  the  near  future 
chemical  engineering  will  be  a  well  defined  profession.  The  equipment  for  this  department  calls  for  no 
special  comment. 

The  Programme  of  the  Course  in  Chemical  Engineering  is  as  follows : — 

Programme  in  Chemical  Engineering,  Washington  University. 

The  Freshman  Year  is  the  same  as  for  Mechanical  Engineering,  so  also  is  the  First  Term  of  the 
Sophomore  Tear. 

sophomore  year. 
Second  Term.  pHour^^^_ 

Chemistry :  Quantitative  Analysis     ...  ...  ...  ...  ...        6 

Civil  Engineering  -.  Surveying — 

Two  recitations,  2  hours  ...  ....         ...  I         q 

Field  practice,  6  hours  ...  ...  ...  j 

Math  ematics — 

Differential  Calculus        ...  ...  ...  ...  ...  ...        3 

Descriptive  Geometry — 

Two  lectures,  2  hours  ...  ...  ...  ...  )         / 

Drawing,  2  hours  ...  ...  ...  ...  j 

Mechanics :   Statics — 

Physics  :  Electricity  and  Magnetism — 

Three  lectures  or  recitations,  3  hours  ...  )         g 

Labatory  practice,  3  hours     ...  ...  ...  J 


junior  year. 


First  Term. 

Organic  Chemistry     ... 

,,  „  Laboratory  work 

Chemistry — Mineralogy 

MechanicalEngineering — Machine  Designing 
Electrical  Engineering — Electric  Machinery 
Mathematics — Integral  Calculus 
Mechanics — Statics  and  Distributionof  Stress 


Hrs.  per 
Week. 
3 
61 
3 
3 
3 
3 


Second  Term. 
Organic  Chemistry 


Hrs.  per 

Week. 
..        3 


Laboratory  work 
Chemistry — Descriptive  Mineralogy 
MechanicalEngineering — Machine  Designing 

and  Mill  Engineering    ... 
Mechanics — Action  of  Unbalanced  Forces  ... 
Mechanical  Engineering — Steam  Engine     ... 
General  Course  in  Geology    ... 


senior  year. 


First  Term. 

Chemistry — 

Advanced  Quantitative  Analysis 

Laboratory  work 

Industrial   and    Engineering    (Lectures 
and  Laboratory  work) 

Research  work,  etc. 
Civil  Engineering — Hydraulics 
Electrical       Engineering — Direct      Current 

Motors,  etc. 
Mechanics — Deflections  and  Torsion 
Botany — Bacteriology  (Laboratory  work) 


Hrs.  per 
Week. 

6> 
1 


Second  Term. 


Chemistry — 

Advanced  Quantitative  Analysis 
Chemical  Seminary  Discussions 
Industrial    and    Engineering    (Lectures 

and  Laboratory)     ... 
Research  work,  etc. 

Civil  Engineering — (Engineering  Mateiials) 

Electrical    Engineering — Design    of    Direct 
Current  Machinery 

Mechanics — Kinematics  and  Mechanism    . . . 

Botany — Bacteriology  (laboratory  work)  ... 


Hrs.  per 
Week. 

.        6' 

1 


The 


'Or  twelve  hours  a  week. 
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The  Chemical  Laboratory  is  provided  with  the  necessary  glass  and  other  apparatus,  a  collection  of 
organic  specimens,  and  a  reference  library. 

10.  Course  in  "  Science  and  Literature,"  Washington  Unloersity.— In  the  "  Science  and  Literature" 
Course  the  Freshman  and  Sophomors  Years  are  identical  with  those  of  Civil  Engineering.  The  work  of 
the  remaining  two  years  is  as  hereunder : — 

Junior  Tear.— The  work  of  the  Junior  Year  consists  of  nine  courses  of  instruction,  all  elective,  but 
the  choice  of  studies  must  be  approved  by  the  Dean  at  the  beginning  of  each  term. 

Senior  Year.— The  work  of  the  Senior  Year  consists  of  nine  courses  of  instruction,  all  elective,  and 
approved  as  in  the  Junior  Year.  A  Thesis  of  literary  or  scientific  character  acceptable  to  the 
Faculty  is  required  as  one  condition  of  graduation. 

11.  Course  in  Architecture,  Washington  University.— The  work  ior  the  Freshman  and  Sophomore 
Years  is  substantially  the  same  as  that  for  Civil  Engineering. 

The  two  last  years  in  Architecture  include  the  study  of  Advanced  Free-hand  drawing,  water-colour 
drawing,  history  of  ancient  architecture,  history  of  mediasval  architecture,  history  of  renaissance  and  modern 
architecture,  the  elements  of  architecture,  elementary  architectural  drawing,  sketch  design,  advanced 
design,  building  construction,  history  of  sculpture  and  painting,  and  the  preparation  of  a  thesis. 

The  degree  of  Batchelor  of  Science  is  conferred  on  the  satisfactory  completion  of  the  four  years' 
work. 

The  professional  degrees  of  Civil  Engineer,  Mechanical  Engineer,  Electrical  Engineer,  Chemical 
Engineer,  and  Architect  are  conferred  only  after  three  or  more  years  of  actual  and  successful  practice,  one 
year  of  which  must  have  been  spent  in  responsible  charge  of  engineering  architectural  work,  and  the 
presentation  of  an  acceptable  thesis, 

12.  Pohjfechnic  Institutes  of  the  United  States.— There  are,' in  the  United  States,  a  number  of 
establishments  for  higlier  technical  education  known  as  "Polytechnic  Institutes."  They  are  really 
technical  Universities.  A  complete  account  of  these  is  quite  out  of  the  question,  but  the  courses  in  four 
of  them  will  be  taken  as  illustrative.  These  are  the  Brooklyn,  Worcester,  Rose,  and  Rensselaer 
Polytechnic  Institutes.     Their  origin  is  indicated  hereunder  : — 


Institute. 

Founded. 

Degrees  Conferred.' 

Brooklyn    ... 
Worcester  ... 
Rose 
Rensselaer... 

1854 
180.5 
1874 
1824 

B.A.;  B.Sc;  C.E. ;  E.E.;  M.E. ;  M.A.  ;  M.Sc 
B.Sc.  ;  M.Sc.  :  D.Sc.  ;  C.E. ;  M.E. ;  E.E. 
B.Sc;  M.Sc.  ;  C.E.  :    M.E.  ;    E.E.   C.E. ; 
B.Sc. 

each. 


The  constitution  of  these  is  clearly  not  identical,  and  an  outline  will  be  given  of  the  character  of 


13.  Polytechnic  Instiltite  of  BrooMyn. — The  Polytechnic  Institute  of  Brooklyn  is  a  school  of 
science  and  liberal  arts,  offering  broad  opportunities  for  collegiate  instruction.  It  was  established  in  1854, 
and  granted  its  first  degrees  in  Arts  and  Sciences  in  1871,  by  special  authority  of  the  Regents  of  the 
State  University.  It  was  reorganised  in  1890,  and  now  confers  those  of  Bachelor  of  Arts,  Bachelor  of 
Science,  Civil  Engineer,  Electrical  Engineer,  Mechanical  Engineer,  Master  of  Arts  and  Master  of 
Science.  In  all  of  its  courses,  its  aim  is  to  "  impart  a  liberal  education,  and  to  develope  the  intellectual 
faculties  of  the  student,  while  it  recognises  the  fact  that  the  great  essential  of  all  education  is  the 
formation  of  good  habits,  and  of  a  character  in  which  shall  be  found  the  ^  irtues  that  contribute  to  high 
citizenship." 

Candidates  are  admitted  (a)  by  examination,  (6)  by  certificate.  The  subjects  of  the  examination 
are  divided  into  two  groups — prescribed  and  elective.  For  all  courses  but  the  course  in  Arts  the  subjects 
that  must  be  presented  are : — English,  Elementary  and  Advanced  Algebra,  History,  Plane  and  Sohd 
Geometry,  and  Modern  Languages. 

The  candidates  for  the  course  in  Arts  must  present  Elementary  Algebra,  English,  History,  Modern 
Languages  and  Plane  Geometry. 

The  following  are  the  elective  groups  for   the   scientific   courses  : — Physics,    Botany,    Physiology  and 

Hygiene,  Elementary  Latin,  Chemist:  y,  Zoology,  Physiography,  Elementary  Greek  and   Modern 

Languages. 
And  for  the  course  in  Arts  they  are  Physics,  Botany,  Chemistry,  Zoology,  Physiography,  Elementary 

Greek,  Elementary  Latin,  Advanced  Algebra,  Solid  Geometry,  Physiology  and  Hygiene  and 

Modern  Languages. 

(&)  Certificate. — Certificates  of  proficiency  are  accepted  in  lieu  of  examination  from  students  of  the 
Polytechnic  Preparatory  School,  the  Public  Hi-h  Sc:hools  of  Brooklyn  and  Manhattan  and  other  accredited 
institutions.  This  is  conditioned  upon  students  proving  themselves  able  to  do  the  full  work  of  their 
cla?s. 

Students  are  allowed  to  attend  lectures  and  recitations  in  particular  departments  only  upon  giving 
evidence  of  their  thorough  preparation. 

The  regular  curriculum  provides  five  undergraduate  courses  of  four  years'  duration  each,  viz.,  Arts, 
Chemistry,  Civil  Engineering,  Electrical  Engineering,  Mechanical  Engineering.  The  graduate  courses  are 
those  leading  to  the  Master  of  Arts  and  Master  of  Science. 

14. 


I  B.A.  and  M.A.  are  Bachelor  and  Master  of  Arts  ;  B.Sc,  M.vSc,  and  D.Sc.  arc  Bachelor,  Master,  and  Doctor  of 
cience     C.E  ,  E.E.,  and  M.E.,  denote  respectively  Civil  Engineer,  Electrical  Engineer,  and  Mechanical  Engineer. 
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with  thot  ^ofaTnL!'*-/'''  BrooMyn  Polytechnic.-ln  order  to  fully  compare  the  Polytechnic  courses 
wiin  tuose  ot  a  Lmversity,  and  also  in  order  to  reach  any  definite  idea  of  the  relative  "rade  of  the 

loiiowmg  brief  outline  will  serve  the  purpose  indicated. 


The 


Programme  op  the  Arts  course,  Brooklyn  Polytechic. 


FRESHMAN    YEAR. 


First  Semester. 
Subjects. 
English  Composition 
Debates 

Nineteenth  Century  French,  or 
Classical  French 
Introductory  German,  or 
Modern  German  Prose 
Solid  Geometery 
Trigonometry 

Higher  Algebra         

General  Chemistry    ... 


Hrs.  per 
Week. 
.        3 

1 

3 

3 

2 

2 

2 

3 

2 

3 


Second  Semeater. 

Subjects. 

English  Composition 
Debates 

Nineteenth  Century  French,  or 
Classical  French 
Introductory  German,  or 
Modern  German  Prose 
Medifeval  History 
General  Chemistry    ... 


Hrs.  per 
Week. 
.        3 


SOPHOMORE    YEAR. 


Advanced  Composition 

Debates 

History  of  English  Language 

Shakespeare,  Spenser  and  Milton 

History  of  Modern  Europe    ... 

(Classical  French,  or  ... 

Outlines  French  Literature  . . . 

Modern  German  Prose,  or    ... 

Outlines,  German  Literature 

Zoology 

Geology 


Advanced  Composition 

Debates 

English  Literary  Epochs 

Shakespeare,  Spenser  and  Milton 

History  of  Renaissance,  cr    ... 

History  of  France 

Clas.sical  French,  cr  ... 

Outlines,  French  Literature . . . 

Modern  German  Prose,  cr     ... 

Outlines  of  German  Literature 

Geology 


J. 

2 

i 

2 

3 
3 
3 
3 

2 

3 
3 

2 
2 


JUNIOR   YEAR. 

Presciibed  Studies. 


First  Semester. 
Subjects. 

Argumentative  Composition  

General  Oratory 

English  Novel,  or 

Eighteenth  Century  Literature 

English  History  (a  study  of  social  and  poli- 
tical conditions  in  England  from  the 
Saxon  period  to  the  death  of  Elizabeth) 
or... 

English  History  (a  study  of  social  and  poli- 
tical conditions  in  England  from  the 
death  of  Elizabeth  to  the  present) 

American  Political  History 

Electricity  and  Magnetism  ... 


Hrs.  per 
Week. 

1 

i 

2 

3 


Second  Semester. 
Subjects. 


Nineteenth  Century  Poetry 

General  Oratory 

Logic  ... 

American  Political  History 

Sound,  Heat,  Light   ... 


Hrs.  per 

Week. 

.       3 

1 

.  2 
2 


Elective  Studies,  i 


Science   of    Language 

History  of  Art 

Outlines,  French  Literature  . . . 

Mediaeval  French       

Early  French,  or 
Outlines,   German  Literature 
Elementary  Spanish  ... 
Laboratory  Physics    ... 
General  Astronomy   ... 
Advanced  Free-hand  Drawing 


3 

2 
2 
2 
2 
3 
3 
2 

3 

•> 


History  of  Education 

History  of    Art 

Architecture   ... 

Outlines   of  French  Literature 

Mediseval  French 

Early  German,  cr 

Outlines,    German    Literature 

Elementary  Spanish  ... 

Laboratory  Physics    ... 

Finance 

Sociology 

Advanced  Free-hand  Drawing 


...  2 
2 
3 

..       3 

2 

2 

2 
3 
2 
3 
3 
2 

SENIOR 


'  All  prescribed  studies  are  required  to  be  taken,  and  of  the  elective  studies  it  is  required  that  enough  be  taken  to 
bring  the  total  number  of  hours  for  both  semesters  to  sixteen  per  week.  Junior  electives  not  taken  in  the  Junior  year  may 
be  taken  in  the  Senior  year. 
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SENIOR   YEAE. 

Prescribed  Studies. 


First  Semester. 
Subjects. 
General  Oratory 

Comparative  Studj^  of  Literary  Types 
Psychology 
History  of  Philosophy 
Mediseval  French,  or  ... 
Early  German,  or 
Spanish  Literature,  or 
Elementary  Italian     ... 


Hrs.  per 
Week, 
i 

.       3 
3 


Second  Semester. 
Subjects 
General  Oratory 
Comparative  Study  of  Literary  Types 

Ethics  

Mediaeval  French,  or 
Early  German,  or    ... 
Spanish  Literature,  or 
Elementary  Italian 


Hrs.  per 

Week. 

I 
3 

3 

2 
2 

2 
•1 


Electi\'e  Studies. 


Literary  Form.s 

American  Literature  ... 

Chaucer 

Anglo-Saxon    ... 

Comparative  Constitutional  Law 

Advanced  Free-hand  Drawing 

Science  of  Language   ... 

History  of  Art 

General  Astronomy    ... 


1 

Ens'liph  Romantic  Movement 

.       3 

3 
3 

O 

3 

Literary  Criticism  ... 
United  States  History 
History  of  Philosophy 
Aesthetics    ... 

.       3 
.       3 

3 

2 

2 

International  Law  ... 

.       3 

3 

Advanced  Free-hand  Drawing 

.       2 

2 
3 

Advanced  Oratory  ... 
Architecture 

1 
.       3 

History  of  Art 
Finance 

2 
'.       3 

Sociology      

.     — 

15.  Course  in  Chemistry,  Brooklyn  rolytechnic. — This  course,  leading  to  the  degree  of  Bachelor  of 
Science,  is  designed  "  for  students  who  intend  to  become  analytical  or  manufacturinrj  chemists,  and  it  is 
well  adapted  also  to  the  needs  of  those  preparing  to  become  teachers  in  this  science."  Those  completing 
the  course  are  equipped  "  to  undertake  professional  responsibility  immediately  upon  graduation.  The 
programme  is  as  follows  ; — 

Pbogramme  op  the  Course  in  Chemistry,  Brooklyn  Polytechnique. 


FRESHMAN    YEAR. 


First  Semester. 
Subjects. 


English  Composition  . . . 
Debates 

Scientific  French,  or  ... 
Classical  French,  or  ... 
Scientific  German,  or... 
Modern  German  Prose 
Trigonometry ... 
Higher  Algebra 
General  Chemistry  . . . 
Mechanical  Drawing... 


Hrs.  per 
Week. 

1 
2 
3 
3 


Second   Semester. 


Subject.' 


English  Composition 
Debates 

Scientific  French,  or 
Classical  French,  or 
Scientific  German,  or 
iludern  German 
Analytical  Geometrj- 
General  Chemistry 
Object  Drawing 


Hrs.  per 

Week. 

3 

1 

3' 

2 

2 

3 

5 

6 

5 


First  Semester. 


Advanced  Composition 

Debates 

History,  English  Language 

Mechanics 

Classical  French,  or  ... 

Modern  German  Prose 

Blow-pipe  Analysis    . , . 

Qualitative  Analysis  . , . 


SOPHOMORE  year. 

Hrs.  per 

Week. 

1 


6 

12 


Second  Semester. 
Advanced  Com230.sition 

Hrs.  per 
Week. 

...          1 

1 

English  Literary  Epochs 
Mechanics 

2 

...       3 

2 

Classical  French,  or    ... 

2 

Ml  idern  German  Prose 

'.'.'.       3 

Descriptive  G eometry 

...       3 

Qualitative  Analysis...          

...     18 

JUNIOR    YEAR. 


First  Semester. 
Subjects. 
General  Oratory 
Electricity  and  Magnetism. 
Laboratory  Physics  , . . 
Descriptive  Mineralogy 
Metallurgy   ... 
Quantitative  Analysis 


Hrs.  per 
Week. 
1 

3' 
2 

4 
5 


iSeroii'l  Semester. 
Subjects. 
General  Oratory 
Sound,  Heat,  Light... 
Laboratory  Physics... 
Determinative  Mineralogy  ... 
Industrial  Chemistry      '     ... 
Quantitative  Analysis 


Hra.  per 
Week. 

3" 
2 
4 
2 
18 

SENIOR 
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SENIOR   YEAR, 


First  Semester. 


General  Oratory 
Theoretical  Chemistry 
Organic  Chemistry  . . . 
Thesis  


Hrs.  per 
Week. 


15 

15 


Second  Semester. 

General  Oratory 
Organic  Chemistry  ... 
Thesis  


Hrs.  per 
Week. 

21 
15 


OPTIONAL    STUDIES    FOB    .SPHriALIZATION. 


First  Semester. 


Oil  and  Gas  Analysis 
Medical  Chemistry  ... 
Advanced  Inorganic  Chemistry 
Electrolysis  and  Elecfrosyntlipsi-i  of  Organic 
Compounds 


Hrs.  per 

Woek. 
6 
6. 


Second  Semester. 

^Vater  Analysis 
Ch<!inistry  ot' Fabrics 
Assaying  of  Gold  and  Rih-cr 
DetiH-mination  of  Molecular  Weights 


Hrs.  per 
We^k. 
6 
6 
6 
6 


16.  Course  in  Civil  Engineering,  Brooklyii  Polytechnic. — This  course  leading  to  the  degree  of 
Civil  Engineer,  aims  at  equipping  the  stvident  with  the  theoretical  and  practical  training  requisite  for 
successful  independent  work.  The  instruction  demands  a  considerable  amount  of  practice  in  the  field  and 
the  drafting-room,  and   "  a  thorough  mastery  of  all  the  instruments  required  for  use  in  the  profession." 

The  view  taken  of  thl^  requirements  of  the  course  is  thus  expressed  : — "  Upon  comfileting  the  course 
in  Civil  Engineering,  the  student,  in  addition  to  his  theoretical  knowledge,  should  possess  a  thorough 
mastery  of  all  the  instruments  which  ho  will  be  called  upon  to  use  in  his  profession,  and  at  the  same  time 
should  have  acquired  the  elements  of  a  liberal  education,  sanity  of  judgment,  and  the  ability  successfully 
to  undertake  and  control  engineering  enterprises  of  magnitude." 

The  details  of  the  course  are  as  follows : — 


Programme  of  the  Course  in  Civil  Exginebrino,  Brooklyn  Polytechnic. 


First  Semester. 
Subjects. 
English  Composition 
Debates 

Scientific  French,  or 
Classical  French,  or . . . 
Scientific  German,  or 
Modern  German  Prose 
Trigonometry 
Higher  Algebra 
General  Chemistry  ... 
Mechanical  Drawing 
Mechanics     ... 
Shopwork ;  Carpentry 


FKESIIMAN    YEAR. 


Hrs.  per 
Week. 
3 


Second  Semester. 


Subjects. 
English  Composition 
Debates 

Scientific  French,  or 
Classical  French,  or 
Scientific  German,  or 
Modern  German  Prose 
Analytical  Geometry 
General  Chemistry  ... 
Mechanics     ... 
Shojjwork  :  Carpentry  and  Foundry-work 


Hrs.  per 
Week. 
3 

3 

2 

0 

3 

5 
6 


First  Semester. 

Advanced  Composition 

Debates 

History,  English  Language... 

Difierential  Calculus 

Qualitative  Analysis 

Electricity  and  Magnetism 

Laboratory  Physics... 

Zoology 

Geology 

Elementary  Surveying 

Levelling 

Shopwork  ;  Forging 


First  Semester. 

Subjects. 

General  Oratory 

Analytical  and  Applied  Mechanics 

Topographical  Drawing 

Mechanics  of  Materials 

Thermodynamics 

Heat  and  other  Motors 

Mechanical  Laboratory 

Railway  Survey 

General  Astronomy . . . 

Shopwork  :  Machine-work 


SOPHOMORE    YEAR. 

Hrs.  per 
Week. 
1 

u 


Second  Semester. 


Advanced  Composition 

Debates 

English  Literary  Epochs     ... 

Descriptive  Geometry 

Integral  Calculus     ... 

Sound,  Heat,  Light 

Drafting 

Laboratory  Physics... 

General  Field  Work 

Geology 

Shopwork  ;  Chipping  and  Filing 


JUNIOR   YEAR. 


Hrs.  per 

Week. 
1 

.5 


Second  Semester. 

Subjects. 

General  Oratory 

Analytical  and  Applied  Mechanics 

Architecture 

Mechanics  of  Materials       

Heat  and  other  Motors        

Hydromechanics 

Hydraulic  Laboratory  

Hydrographic  Survey  

Spherical  and  Practical  Astronomy 
Shopwork  ;  Tool-making     . . '. 


Hrs.  per 

Week. 
1 

2 
h 

3 
3 
3 
:\ 
3 

9 


Hrs.  per 
Week. 

1 


3 
3 
3 
3 
3 
5 
3 
3 

SENIOR 
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SENIOR   YEAR. 


First  Semester. 

General  Oratory 

Differential  Equations 

Least  Squares 

Law  of  Contracts     ... 

Framed  Structures  ... 

Street  and  Road  Engineering 

Water  Supply  and  Irrigation 

Drainage  Survey 

Design  and  Specifications   . . . 

Thesis  


Hra,  per 
Week. 

i 

2 

2 
1 
1 
4 
o 


3 

2 
10 


Second  Semester. 


General  Oratory 
Foundations... 
Arches  and  Dams    . . . 
Framed  Structures  ... 
Design  and  Specifications 
Thesis  


Hrs,  per 
Week. 

i 
2 

3 

5 

2 

15 


17.  Course'iii  Electrical  Engineering,  Brooklyn  Polytechnic. — This  course,  leading  to  the  degree 
of  Electrical  Engineer,  is  intended  to  meet  "  the  needs  of  those  students  who  desire  to  enter  professionally 
upon  the  various  applications  of  electricity  to  the  useful  arts.  Special  preparation  is  afforded  those  who  in 
after  life  may  be  concerned  with  electric  railways,  with  the  telephone,  with  electro-metallurgy,  with  electric 
lighting,  generation,  transmission,  and  the  utilization  of  electric  power." 

The  following  is  a  detailed  account  of  the  course  : — 

Programme  of  the  Course  in  Electrical  Engineering,  Brooklyn  Polytechnic. 


FRESHMAN   YEAR. 

(Same  as  for  Civil  Engineering). 
sophomore  year. 


First  Semester. 

Subjects. 

Advanced  Composition 
Debates 

History,  English  Language . . . 
Differential  Calculus 
Qualitative  Analysis 
Electricity  and  Magnetism . . . 
Machine  Drawing    ... 
Laboratory  Physics... 
Shopwork  :  Forging 


Hra.  per 
Week. 

1 

i 

2 

2 
.3 
5 
3 

5 
2 

3 


Second  Semester. 

Subjects. 

Advanced  Composition 
Debates 

English  Literary  Epochs 
Descriptive  Geometry 
Integral  Calculus 
Sound,  Heat,  Light  ... 
Electrical  Measurements 
Principles  of  Mechanism 
Laboratory  Physics 
Shopwork  :  Chipping ;  filing 


Hrs.  per 
Week, 

\ 

_t 

3 
3 
3 
3 
6 


junior  year. 


First  Semester. 

General  Oratory 

Analytical  and  Applied  Mechanics 

Quantitative  Analysis 

Mechanics  of  Materials 

Testing  Materials 

Mechanical  Laboratory 

Thermodynamics 

Heat  and  other  Motors 

Shopwork  :  Machine- work  ... 


h 
5 

2 

3 
3 
3 
3 


Second  Semester. 


General  Oratory 

Analytical  and  Ay  plied  Mechanics 

Dynamo  Electricity ... 

Dynamo  Laboratory 

Hydromechanics 

Hydraulic  Laboratory 

Elementary  Machine  Design 

Heat  and  other  Motors 

Shopwork :  Tool-making    ... 


senior  year. 


First  Semester. 
Subjects. 
General  Oratory 
Differential  Equations 
Law  of  Contracts 
Framed  Structures 
Power  Generation  and  Distribution 
Metallurgy  of  Iron  and  Copper 
Alternating  Currents 
Alternating  Current  Laboratory 
Electrical  Design 
Thesis 


Hrs.  per 
Week. 


1 

4 
3 
2 
3 
9 
2 
10 


Second  Semester. 
Subjects. 
General  Oratory 
Telephone 
Electric  Railway 

Long  Distance  Transmission  of  Power 
Electrical  Design 
Ek^ctric  Lighting 
Thesis 


Hrs.  per 
Week. 

-        i 
2 

...       1 

1 

2 

...       3 

..     15 

P  Ai  u  ^°Z'''.''"  ^^'hani^(^l  hngineeruig,  Brooklyn  Polytechnic. -'^Yns  course, leading  to  the  degree 
of  Mechanical  Engineer,  ,s  designed  to  give  students  a  "  thorough  training  in  the  principles  of  pure  and 
applied  science,  and  a  techmcal  skdl  that  will  fit  them  to  cope  with  problems  of  manufacture  and  trade  in 
the  undertaking  oi  industrial  enterprises. 

"  Throughout 
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,.v»..,f    ^^;'<^"?^°"*^  ^I'f  courso  the  reasoning  faculties  arc  developed,  the  hand  trained  to  deftness  in 

IhZuT'  Jf  8'"f '*  °f  proportion  in  design  is  cultivated Upon  graduation  the  student 

oHrnti ^^"'''1"      to  assume  at  once  professional  responsibility  in  the  design,  erection,  and  operation  of 
ordinary  types  of  machinery."     The  details  of  the  course  are  as  follows :— 

Progeamme  of  the  Course  in  Mechanical  Esoixeerino,  Brooklyn  Polytechnic. 

freshman  year. 

Second  Semester. 


First  Semester. 
Subjects. 


English  Composition ... 
Debates 

Scientific  French,  or  ... 
Classical  French,  or  ... 
Scientific  German,  or... 
Modern  German  Prose 
Trigonometry ... 
Higher  Algebra 
General  Chemistry  ... 
Mechanics 

Free-hand  Drawing  ... 
Mechanical  Drawing 
Shopwork  :  Carpentry 

Fir^t  Semester. 

Advanced  Comiiosition 
Debatf  s 

HLstory  of  English  Language 
Differential  Calculus 
Qualitative  Analysis ... 
Electricity  and  Magnetism   ... 
Machine  Drawing 
Laboratory  Physic-s    ... 
Sliopwerk  :  Forging  ... 

Fir.d  Semester. 

Subjects. 

General  Oratory 

Analytical  and  Applied  Mechanics. 

Metallurgy  of  Iron  and  Copper 

Mechanics  of  Materials 

Testing  Materials 

Thermodynamics 

Mechanical  Laboratory 

Engineering  Drawing 

Heat  and  other  Motors 

Shopwork  :  Machine- work    ... 


Hrs.  per 
Week. 

3 

1 
.  2 
.       3 

3 

2 
,.       3 

2 

G 

2 

3 

4 
G 


Subjects. 

English  Composition 

Debates 

Scientific  French,  or  ... 

Classical  French,  or  ... 

Scientific  German,  or... 

Mo.iern  German  Prose 

Analytical  Goemetry 

General  Chemistry     ... 

Mechanics 

Free-hand  Drawing   ... 

Shopwork  ;  Carpentry  and  Foundry-work 


SOPHOMORE    YEAR. 


Hrs.  per 
Week. 
1 


Second  Semester. 


Advanced  Composition 
Debates 

English  Literary  Epocls 
Descriptive  Geometry 
Integral  Calculus 
Sound,  Heat,  Ligfit  ... 
Principles  of  Mechanism 
Laboratory  Physics    ... 
Shopwork  :  Chipping  and  Filling 


Hrs.  per 

Week. 

.        3 

i 
■z 

3 

2 

2 
.       3 

5 

G 

2 

3 
.        6 


Hrs.  per 
Week. 


JUNIOR   YEAR. 


Hrs.  per 
Week. 

]_ 

O 

2 

3 
3 
3 
3 

2 
.  2 
.       6 


Stand  Sfi/irs.'er. 
Subjects. 

General  Oratory 

Analytical  and  Applied  Mechanics. 

Dynamo  Electricity  ... 

Dynamo  Laboratory  ... 

Hydro-mechanics 

Hydraulic  Laboratory 

Flue  Gas  Analysis 

Boilers  and  Injectors 

Elementary  Machine  Design 

Heat  and  other  Motors 

Shopwork  :  Tool-making 


Hrs.  per 
Week. 

X 


SENIOR   YE.\K. 


Hr?.  per 
Week. 

•      i 

3 
3 

1 
.       4 

2 

1 

2 
.       3 

3 


Second  Semester. 

Subjects. 

General  Oratory 

Foundations  ... 

Architecture  ... 

Mill  Design  and  Administration 

Prime  Motors 

Advanced  Machine  Design  ... 

Thesis ... 


Hrs.  per 
Week. 

1 

1! 

2 
.       3 

2 

3 

5 
.     15 


First  Semester. 
Subjects. 

General  Oratory 

Psychology,  or 

Political  Economy 

Differential  Equations 

Law  of  Contracts 

Framed  Structures     ... 

Heating  and  Ventilating  of  Buildings 

Chimney  Construction  and  Design  . . . 

Pumps  and  Pumping  Machinery 

Mechanical  Laboratoy,  Pumps 

Power  Generation  and  Distribution 

Advanced  Machine  Design  ... 

Thesis 

19.  General  regarding  the  Brooklyn  Polytechnic. — Besides  the  above  courses,  there  is,  as  stated,  a 
Gfraduate  Course  in  Arts,  leading  to  the  degree  of  Master  of  Arts;  and  a  Graduate  Course  in  Science,  in 
the  departments  of  chemistry,  civil,  electrical,  and  mechanical  engineering,  leading  to  the  degree  of  Master 
of  Science,  each  of  one  year's  duration. 

The  Institute  is  under  the  administration  of  a  President,  Faculty — which  consists  of  the  President 
and  the  professors — and  a  Dean.  ^ 

Associated  witli  the  Polytechnic  are  a  library,  studio,  observatory,  and  collections,  laboratories,  viz., 
chemical,  physical,  electrical,  dynamo,  engineering,  hydraulic  and  steam ;  a  telephone  equipment ;  shops, 
viz.,  carpentry  and  pattern  shop,  the  forge-shop  and  machine-shop ;  and  there  is  also  a  gymnasium.  A 
chemical  and  an  engineering  society  are  affiliated  with  the  Polytechnic.  The 

3—3  C 
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The  tuition  fee  for  students  entered  upon  any  course  leading  to  a  degree  is  two  hundred  dollars  per 
annum  (say,  £40).     The  fee  for  special  students  upon  selected  or  special  courses  is  at  the  rate  of  fifteen 
dollars  per  annum  (say,  £3)  for  each  hour  of  lecture  or  I'ccitation  attendance  a  week,  the  minimum  charge 
however,  beint;  fifty  dollars  (say,  £10),  and  the  maximuiii  two  hundred  dollars,  as  above. 

The  tuition  fee  cuvrrs  all  apparatus,  mateii.ils,  and  tools  rc(|uired  for  use  in  tlie  machine-shops,  and 
the  physical  and  mechanical  laboratoi'ies,  as  well  as  all  privileges  of  the  gj'mnasium  and  baths,  full  use  of 
the  library,  and  the  ordinary  cliarges  for  matriculation  and  graduation. 

20.  The  Worcester  Volijicclniic  Institute. — This  Institute,  founded  by  John  Boynton,  of  Templeton, 
in  1865,  offers  courses  of  study  designed  to  meet  "the  wants  of  those  who  wish  to  become  mechanical, 
civil,  or  electrical  engineers  or  chemists,  and  is  inciilentally  well  suited  to  those  who  de.sire  to  become 
teachers  of  mathematics,  the  jiliysical  sciences,  designing,  etc."  Its  underlying  principle  is  that  its  courses 
of  study  and  its  laboratory  exorcises  arc  so  arrangcil  as  to  furnish  such  intellectual  discipline  and  training 
as  is  of  real  value  in  so-called  "liberal  education,''  and  at  the  same  time  equip  with  a  good  knowledge  of 
the  sciences,  especially  those  relating  to  the  profession  selected.  A  considerable  amount  of  actual 
professional  practice  is  also  provided  in  the  C(jurse. 

Several  large  and  well  ari-an^'ecl  and  equipped  buildings  are  devoted  to  laboratory  methods.  In  the 
workshop  training  mere  manual  skill  is  "subordinated  to  the  higlici-  accomplishments  of  the  engineer,"  and 
is  "arranged  and  conducted  as  nearly  as  may  be  in  accord  with  the  best  modern  standards."  This  institute 
was  one  of  the  first  institutions  in  America  to  establish  \\'(ji  kshops  as  an  adjunct  to  the  training  of  the 
mechanical  engineer. 

The  conditions  of  admission  are  that  the  candidate  be  not  less  than  16  years  of  age,  and  that  he 
pass  an  examination  in  the  following  subjects,  whicli  are  divided  into  two  groujis,  \iz. : — 

Oroup  I. 

1.  United  States  History. 

2.  English  Grammar,  including  Composition. 

Group  II. 

1 .  Algebra. 

2.  Plane  Geometrj'. 
Advanced  Subjects...  \  3.   Solid  Geometry. 

English. 

French  or  Gei'man. 

_  The  instruction  is  given  by  lectures,  recitaiions,  and  labcjratory  and  workshop  practice.  The  classes 
are  divided  into  small  sections,  and  sufl;icient  time  is  allotted  to  each  exercise  to  secure  the  utmost 
thoroughness.     The  laboratory  or  ^^■orli:shop  practice  occupies  at  least  eight  hours  weekly  in  each  course. 

There  are  five  courses  of  study,  viz.,  J.  Mechanical  Engineering  ;  U.  Civil  Engineering ;  III 
Chemistry;  IV.  General  Science;  and  Y.  Electrical  Engineering ;  each  of' four  years'  duration.  Graduate 
courses  of  one  year  each  are  provided  for  in  the  first  three  and  last-mentioned  subjects  to  which  the 
graduates  of  the  same  are  admitted. 


Preliminary  Subjects 


21.   Course  in  Mechanical  Engmemmj,    Mor,;-Ue.r  Folijterhnic.—This  course  aims  at  impartino- to 
students  the  knowledge  of  scientific  principles,  forming  the  foundation  of  all  engineering,  but  with  speraal 

and  operation  of  machinery.     It  is  developed 


regard  to  those  principles  relating  to  tlie  design,  construction, 
as  follows: — 

PnOGIiAlJME 


First  Term. 

Hr.s.  per 

Freehand  Drawing     ... 

English  (Advanced  Rhetoric) 
Advanced  French  ;  or 

.) 

Advanced  German 

:5 

Algebra 

Shop  Practice— Wood  Work 

Inorganic  Chemistry — 

Two  lectures  ...          

...       8 

0 

One  recitation 

1 

Laboratory  practice 

2 

SlECnANICAL    ]-]NllINJ:EniXG,    AN'oiUJKSTEli    POLYTEOIINIC. 
FRESHMAN    YJ^Alt. 

Second  Term. 

k'leehand  Drawing     ... 
Elementary  French ;  or 
Elementary  German  ... 
Trigonometry... 
I  nventional  Geometry 
Shop  Practice  (Wood  "\A'ork) 
Inorganic  Chemistry — 
Two  lectures 
One  recitation 
Laboratory  jJractice 

SOPHOMORE    YEAR. 


Hrs.  per 
Week. 
3 
5 
5 
3 

121 


First  Term. 
Mechanical  Drawing... 
Descriptive  Geometry — Elements  of  Projec- 
tion Drawing  (two  recitations  a  week) 
Advanced  French 
Advanced  German     ... 
Analytic  Geometry.     Plane . , . 
General  Physics — 
Three  lectures 
Two  recitations 
Shop  Practice — Machine  AVork 
Mechanical  Engineering — The  Operation  of 
•  Engines  and  Boilers 


Hrs.  per 

Week. 


2 

42 

104 


Second 
Mechanical  Drawing... 

Descriptive  Geometry— Elements  of  Projec- 
tion Drawing — (Jne  lecture       

Advance  French 
Advance  Gt'rmaii 

Differential  and  Integral  Calculus 

General  Physics — 

Three  lectures 

Tw(j  recitations 
Shop  Practice    -Machine  Work 
JMechanieal  Engineering- 
Engines  and  Boilers 


-The  ( )peration  of 


Hrs.  per 

Week. 
4 

1 

4 
4 
6 

3 

2 

123 


'  Thirteen  weeks,  twelve  hours 


10< 
JUNIOR 


a  week  and  168  hours  Summer  Pr.nctipo         Trr  i      I      \      \  T" 

weeks,  twelve  hours  a  week  and  168  hou.^  s'^^mmJl'practiS"  "^ten  Ws  IZ^.  ""'• 


'  Twelve 
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JUNIOR   YEAR. 


First  Term. 

Englisli  (English  Literature) 
Elements  of  Economics — 
One  lecture... 
Two  recitations 
Applied  Mechanics  — Statics   and  Dynamics, 

D3'naraics  of  llectilinear  motion 
Laboratory  Course  in  Pli3-sics — 
One  lecture... 
Laboratory  practice 
Shof)  Practice — 
Foundry  work 
Machine  work 
Mechanical  Ifngineering — The  Operations  of 

Engines  and  Boileis 
Mechanical  Engineering — Eleinciitarj'  St'  am 

Engineering  (two  recitations)    ... 
Mechanical      Engineering  —  Kinematics     of 

Machinery  (Urawin^;)     ... 
Electrical    Engineering — The     Elements    ol: 
Electrical  Engineering  (two  lectures)   ... 


Hrs 


..  pel- 
eek. 


1 
4 

SI 
S- 

205 


44 


Second  Term.  Hr«X 

Political  Science — The  American  Political 
System-  - 
Two  lectures        ...  ...  ...  ...        2 

Two  recitations  ...  ...  ...  ...        2 

A|ii)Hed    Mechanics — Dynamics,   Strength 

of  Materials    ...  ...  ...  ...        4 

Lahoiatiiry  Coursi^  in  Physics — 

One  lecture         ...  ...  ...  ...        1 

Laboratory  practice        ...  ...  ...        4 

Shep  Pi'actiee — 

Machine  Woik 8^ 

Eiirgo  Work        ...  ...  ...  ...        S*- 

Mechanical   Engineering — -Tlic    Operation 

oMvigints  and  lldilers  ...  ...      20? 

]\l(!chanical    J'lngineering — Kinematics     of 

Machinery       ...       ' 4a 

Electrical   Engijieering — The  Elements  of 

Electrical  Engineering  (tA'o  lectures)       2 
]\iintTrtlogy — 

One  lecture  ...  ...  ...  ...        1 

Laboratory  practice        ...  ...  ...        1 

IMetalluruv — One  lecture  ...  ...  ...        1 


SKNIOE   YEAR. 


First  Term. 

English — Argumentation 

Apjilied  Meeliames — Strength  of   Materials. 
Dynamics  of  Rigid  Bodies 

Shop  Practice — 
Machine  Work 
Woodwork  

Mechanical  Engineering — Thermodynamics 
„  ,,     Laboratory  Practice 

„  ,,     Theoretical  Hydraulics 

,,  „     Laboratory  Practice  ... 


Hrs.  per 
Week. 
■) 


Electrical    Engineerin 
atory  Practice     .. 
Chemistry — Gas  Analysis 


Machine  Parts 

(designing) 
Labo  ratory — Labor- 


43 

410 
3 
■1911 

■T 

2812 

2113 
C14 


Second  Term. 


Hrs.  per 
Week. 


Applied   ^lechanics — Dynamics  of    Rigid 

Bodies,  Dynamics  of  IMachinery       ...        2 
Shop  Practice — 

Woodwork        415 

Forge  Work        ...  ...  ...  ...       418 

IMechanicalEngineering — Advanced  Steam 

Engineering  (three  recitations)         ...        31' 
Mechanical  Engineering — Laboratory 

Practice      5618 
,,  ,,      Applied  Hydraulics        2 

,,  ,,       Laboratory  Practice     2110 

,)  »  1!  )i     ••■  35 

,,  ,,       Machine  parts 

(designing)  6™ 

„       Thesis         12 

Electrical  Engineering  Laboratory  (Labor- 
atory Practice)  ...  ...  ...  5 


22.  Civil  Friffincriny,  Worcester  PohjlerJuiia. — The  details  of  the  Course  in  Civil  Engineering,  which 
is  designed  to  prepare  the  student  in  the  art  of  engineering,  also  ti)  furnish  him  with  a  grasp  of  the 
fundamental  principles  of  the  science  of  engineering,  are  as  follows  :  — 


FRESII5IAN    YEAR. 


First  Term. 

Freehand  Drawing     ... 

English — Advanced  Rhetoric 

Advanced  French ;  or 

Advanced  German     ... 

Algebra 

Shop  Practice — Woodwork  . . . 

Inorganic  Chemistry — 

Two  lectures,  2  hrs. 

One  recitation,  1  hr. 

Laboratory  practice,  2  hrs. 


Hrs.  per 
Week. 


,S21 


Second  Term. 

Freehand  Drawing     ... 
Elementary  French;  or 
Elementary  German  ... 
Trigonometery 
Inventional  Geometry 
Shop  Practice  — 

Foi-ge  Worl:  

]\lachine  ^Vork 
Ci\il  Engineering — Surveying 
Inorganic  Chemistry — 

Two  lectures,  2  hrs.  j 

One  recitation,  1  hr. 

Laboratory  practice,  2  hrs.     j 


Hrs.  per 

Week. 

3 

,.       5 

..       5 

..       3 

2 

422 
423 

.        1024 


SOPHOMORE 


1  For  four  weeks.  «  -por  eleven  weeks.  »  Th  eiitv  hours  a  term.  *  Or  one  lecture  and  one  recitation  a 

week.  '  For   twelve   weeks   and    168   hours   Summer   Practice.  »  For   sjx^  weeks.  '  Twenty   li.rurs   a   term. 

"  Four  hours  drawing,   or   one   lecture  and   one   recitation  a   week.  "  For  l'..even  weeks. 

"  Kortv-nine  hours  a  term.         i'  Twenly-eiglit  hours  a,  tn-m.         "  T-A'cnty  one  hours  a  term. 
or  lectures  a  week.  '^  jf^r  Elex  en  weeks.  '^  f^r  six  weeks.  "  Or  draughtmg-room  equivalent.  '»  l-ifty-six 

hours  a  term.  "Twenty-one  hours  a  trnn.  '-"Or  two  lectures  or  recitation.s  a  week.  ior  titteen  weeks. 

"2  For  eight  weeks.         ^'  For  nine  weeks,         "  ^nrl  also  168  houis  Summer  Practice  in  Surveying. 


For  Four   weeks. 
"  Or  two  recitations 


388 


First  Trr.n. 

Mechanical  Drawing 

Descriptive  Geometry— Elements  of  Projec 
tion  Drawing  (two  recitations) ... 

Advanced  French  ;  or 
Advanced  German    ... 

Analytic  Geometry 

General  Physics — 
Three  lectures,  3  hrs. 
Two  recitations,  2  hrs. 

Civil  ]<]ngincering — Surveying 


SOPHOMORE    YEAR. 

Second  Term. 

Mechanical  Drawing 

Elements  of  Projection  Drawing 


Hrs.  per 
Week. 

..       4 


4 

4 


10 


Hrs.  per 
Week. 
.         4 


Advanced  French  ;  or  

Advanced  German 

Mathematics— Differential  and  Integral  Cal- 
culus 

General  Physics — 

Three  lectures,  3  hrs.     | 
Two  recitations,  2  hrs.  J 

Civil  Engineering — Railway  Curves 


5 
101 


JUNIOR    YKAR. 


First  Term. 

English — Literature  ... 

Elements  of  Economics — 
One  lecture,  1  hr. 
Two  recitations,  2  hrs. 

Applied      Mechanics  —  Statics,     Dynamics, 
Dynamics  of  rectilinear  motion 

Laboratory  Course  in  Physics — 
One  lecture,  1  hr.  \ 

Laboratory  practice,   4  hrs.   J 

Civil  Engineering  — Railroad  Engineering  ... 

,,  Highway  Construction 

„  „  Stereo  tomy — 

One  recitation,  1  hr.    (^ 
Drawing,  3  hrs.  j 

Option. — The  Elements  of  Electrical  Engi- 
neering (two  lectures) 


Hrs.  per 
Week. 
..         3 


10 


Second  Term. 

Political   Science — The    American    Political 
S3'stem — 
Two  lectures,  2  hrs.        ) 
Two  recitations,  2  hrs.    /'" 


Hrs.  per 
Week. 


Applied  Mechanics — Dynamics,  Strength  of 
Materials 

Laboratory  Course  in  Physics — 
One  lecture,  1  hr.  | 

Laboratory  practice,  4  hrs.     J 

Civil    Engineering — 

Geodesy  and  Practical  Astronomy — 

Three  recitations,  3  hrs.  ;  or 

Three  lectures,  3  hrs 

Method  of  Least  Squares  (one  recitation) . . . 
Graphical  Statics  (Drawing)         

Chemistry — Mineralogy — 
One  lecture,  1  hr.  [ 

Laboratory  work,  1  hr.      ( 

Chemistry— Metallurgy  (lecture)     ... 


33 

1 
3 


SENIOR    YEAR. 


First  Term. 

English — Argumentation      

Applied  Mechanics  — Strength  of  Materials, 
Dynamics  of  Rigid  Bodies        

Mechanical  Engineering — Laboratory   Prac- 
tice 

Mechanical  Engineering — 

Theoretical  Hydraulics  (two  recitations) 
Laboratory  Practice 

,,                 )j 
Machine  Parts       

Civil  Engineering — 

Framed    Structures    (three    recitations  or 

lectures) 
Masonry  and  Foundations — 

Three  recitations,  3  hrs.  ( 

Cement  Laboratory  Practice,  15  hrs.  j 

Civil  Engineering,  Structural  Design — (com- 
putation and  drawing) 

Chemistry — Sanitation  (lecture)      


Hrs.  per 

Week. 
2 


494 


2 

286 
3.58 

9 


18 

9 

1 


Second  Term. 


jNIechanical  Engineering  — 
Laboratory  practice 
Applied  Hydraulics  (two  recitations) 
Laboratory  practice 

,,  ,,  ... 

Civil  Engineering — 

Structural  Design  (computation  and  draw- 
ing)       

Arches,  Continuous  Girders,  Suspension 
Bridges  (two  recitations  or  lectures) 

Water  Supply  Engineering  (two  recitations 
or  lectures) 

Sanitary  Engineering  (two  lectures  or  reci- 
tations) 

Thesis  

Chemistry — Sanitation  (one  lecture)    ... 


Hrs.  per 
Week. 

.      56 
.     35 


2 

12 
4 


23. 


'  And  also  168  hours  Summer  Practice.  '  Recitation.  »  Also  168  hours  Summer  Practice.  *  Forty-nine  hours 

a  term.        '  Twenty-eight  hours  a  term.        •  Thirty-five  hours  a  term .        ''  Twenty-one  hours  a  term. 
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.3  Chemistry,  Worcester  Pobjtechnic.-The  Course  in  Chemistry,  the  object  of  which  is  to  afford 
theoretical,  as  well  as  practical  education  on  that  subject,  is  designed  to  meet  the  needs  of  those  who  aim 
stand  °oTn?  '°™®*^'"S  ^®*^'''  *^''  ''^^""^  analysts-that  is,  those  who  study  the  science  from  the  liberal 

Programme  in  Chemistry,  Worcester  Polytechnic. 


First  Term. 
Freehand  Drawing    ... 
English — Advanced  Rhetoric 
Advanced  French  ;  or 
Advanced  German     ... 

Mathematics — Algebra 

Shop  Practice — Wood  Work 

Inorganic  Chemistry — 

Two  lectures,  2  hours  ] 

One  recitation,  1  hour  V 

Laboratory  practice,  2  hours  j 


FRESHMAN    YEAR. 

Hrs.  per 

Week. 
..       3 


2 

3 

4 
o 

81 


Second  Ten. 


Hrs.  per 

Week. 
..       3 


Freehand  Drawing    ... 

Elementary  French,  or  ...         ...         ...       5 

Elementary  German  ...  ...  ...  ...       5 

History — Modern  European  (one  roci'ation)       1 
Trigonometry  ...  ...  ...  ...        3 

Inventional  Geometry  ...  ...  ...       2 

Inorganic  Chemistry- 
Two  lectures,  2  hours  ] 
One  recitation,  1  hour  ]-     ...  ...       5 

Laboratory  practice,  2  hours  ) 

Qualitative  Analysis  (Laboratory  practice). . .      1 1 


First  Term. 


Mechanical  Drawing . . . 

o  •  •  • 

Descriptive  Geometry — Elements  of  Projec- 
tion Drawing  (two  recitations)             ...  2 
Advanced  French ;  or            ...          ...          ...  4 

Advanced  German     ...  ...  ...  ...  4 

Analytic  Geometry — Plane,  Solid 5 

General  Physics — 

Three  lectures,  3  hours       ) 

Two  recitations,  2  hours     J  ■"  ■"■ 

Chemistry — Qualitative  Analysis  (Laboratory 

practice)  ...  ...  ...  ...  ...     J 1 


sophomore  year. 

Hrs.  per 

Week, 
■i 


Second  Term, 

Mechanical  Drawing... 

Descriptive  Geometry — Elements  of  Projcic. 
tion  Drawing  (one  lecture) 

English — English  Literature 
Advanced  French  ;  or 
Advanced  German     ... 

General  Physics — 

Three  lectures,  3  hours 
Two  recitations,  2  hours 

Advanced  Inorganic  Chemistry  (two  lectures) 

Chemistry — Quantitative  Analysis^ 

Laboratory  practice,  9  hours  ") 

Lecture  or  recitation,  1  hour  j 

Chemistry — Elementary  German  and  French 
Chemical  Literature  (recitation) 

Option. — Mathematics  (Differential  and  In- 
tegral Calculus)  in  place  of  Chemistry 
(Quantitative  Analysis). 


Hrs.  per 
Week. 

4 


10 


JUNIOR   YEAR. 


First  Term. 

English — English  Literature 

Elements  of  Economics — 
One  lecture,  1  hour  ) 

Two  recitations,  2  hours  J 

Applied     Mechanics  —  Statics  :     Dynamics. 
Dynamics  of  rectilinear  motion 

Laboratory  Course  in  Physios — 
One  lecture,  1  hour  [ 

Laboratory  practice,  4  hours  j 

Electrical   Engineering,    the   elements    (two 
lectures)  ... 

Chemistry — Quantitative  Analysis — 
Laboratory  work,  9  hours 
Lecture  or  recitation,  1  hour 

History  of  Chemistry  (two  lectures) 
Chemistry — Advanced  German  and  French 
Chemical  Literature  (recitation) 


Hrs.  per 
Week, 
o 


10 
2 


Second  Term. 

American    Political 


Political   Science — The 
System — 
Two  lectures,  2  hours      | 
Two  recitations,  4  hours  j" 

Laboratory  Course  in  Physics  — 
One  lecture,  1  hour  I 

Laboratory  practice,  4  hours  j 

Shop  Practice — Foundry  work 

Electrical  Engineering — Tbe   Elements  (lec- 
tures) 

Chemistry— Advanced  Quantitative  Analysis- 
Laboratory  practice,  9  hours  ) 
Lecture  or  recitation,  1  hour  j 

Chemistry — Mineiulogy — 
Lecture,  1  hour  [ 

Laboratory  practice,  1  hour  j 

Chemistry — Metallurgy  (one  lecture) 

Theoretical  Chemistry  (two  lectures) 

Chemistry — Advanced   German  and  French 
Chemical  Literature  (recitation) 


Hrs.  per 
Week. 


5 

42 


10' 


SENIOR 


'  Fpi-  fifteen  weeks. 


■  For  seventeen  weeks. 
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SENIOR  YEAR. 


First  l^ervi. 

English — Argumentation 

Sanitary  Chemistry — 

Laboratory  practice,  9  hours  \ 
Lecture,  1  hour  j 

Organic  Chemistry — 

Three  lectures  ...  3  hrs.  \ 
One  recitation  ...  1  hr.  • 
Laboratory  Practice  8  hrs.  ) 

Chemistry — 

Sanitation  (one  lecture)     ... 
Gas  Analysis 

Industrial  Chemistry — (two  lectures)  i 

Chemistry — Journal  Meetings 


Hrs.  per 

Week. 

•5 


10 


12 


Se;ond  Term. 

Electrical  Engineering  Laboratory 

Organic  Chemistry — 

Three  lectures,  3  hours  j 

One  recitation,  1  hour  • 

Laboratory  practice,  S  hours  ) 

Chemistry — 

Sanitation  (lecture) 

Industrial  Chemistry  {'2  lectures) 

Industrial  Chemistry 

Journal  Meetings  ... 

Thesis  


Hrs.  per 
Week. 


13 


I 

2 

8 

1 

12 


24.  Electrknl  Engineerinc/,  Worcester  Polyt '■.clinic. — The  Cour.se  in  E!ei;trical  Engineering  is  designed 
to  provide  a  theoretical  and  practical  training  for  thine  wlui  will  later  be  en-aged  in  engineering  work  in 
connection  with  electrical  industries.     The  course  of  study  is  as  follows  : — 

Program-me  in  Electrical  E.vgineerino,  "Worcester  Polytechnic. 


FRESHMAN    YEAR. 


First  Term. 
Freehand  Drawing     ... 

English — Advanced  Rhetoric 

Advanced  French  ;  or 
Advanced  German     ... 

Mathematics — Algebra 

Shop  Practice — Wood  Work 

Inorganic  Chemistry  : — 

Two  lectures  ...   2  hrs.  "j 

One  recitation       ...   1  hr.     • 
Laboratory  practice  2  hrs.  ) 


Hrs.  per 
Week. 
3 


2 

81 


Second  Term. 
Freehand  Drawing    ... 

Elementary  French  'jOr 
Elementary  German  ... 

TrigonomcL;'y 

Inventional  Geometry 

Shop  Practice — 
Wood  Work 
Foundr}'  Work 
Forge  Work 

Inorganic  Chemistry  — 
Two  lectures  ...   2  hrs. 

One  recitation       ...    1  hr. 
Lalioratory  practice  2  hrs. 


Hrs.  per 

Week. 
..        3 


122 

12  3 

111 


SOPHOMORE    YEAR. 


First  Term. 
Mechanical  Drawing... 

Descriptive  Geometry — Elements  of  Projec 
tion  Drawing  (two  recitations)... 

Advanced  French  ;  or 
Advanced  German 

Analytic  Geometry — Plane  :   Solid 

General  Physics — 

Three  lectures    ...   3  hrs.  ) 
Two  recitations ...   2  hrs.  ) 

Shop  Practice — ■ 
Machine  work 
Forge  work 


Mechanical  Engine(^ring — The   Operation  of 
Engines  and  Boilers 


Hvs.  per 
Week. 

4 


12  6 
120 


10  7 


Second  Ttrm. 
Mechanical  Drawing 

Descriptive  Geometry — Elements  of   Projec- 
tion l^ra  wing  (one  lecture) 

Advanced  French  ;  or 
'    Advanced  German     ... 


Hrs.  per 

Week. 
,.        4 


]\Iatheuiatics  —  Differential 
Calculus 


and     Integral 


General  Physics  — 

Three  lectures     ...    3  hrs.  ) 
Two  recitations  ...    2  hrs.  J 

Shop  Practice — 
Machine  work 
Forge  work 

Mechanical  Engineering— The   Operation  of 
Enginps  and  Boilers 


12  8 
12  0 


1010 


junior 


1  For  fifteen  weeks.     =  For  thirteen  weeks  and  168  hours  Su 


only.       *  For  ten  weeks.      '  For  five  weeks. 
'  For  five  weeks.     '"  Ten  hours  a  term, 


is  and  lb«  hours  Summer  Tractice.     '  For  two  weeks  only.     * 
ieii  hours  a  term.       •■  For  twelve  weeks  and  1138  hours  Snii 


For  two  weeks 
nmmer  Practice. 
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JUNIOR   YEAR. 


First  Terra. 

English — English  Literature  

Elements  of  Economics — 
One  lecture  ...    1  hr.    ) 

Two  recitations    ...   2  hrs.  ( 
Applied  Mechanics— Statics,  DynaniiiSj'Dyn  i- 

mics  of  rectilinear  motion 
Laboratorj'  Course  in  Phy.-ics — 
One  lecture  ...    1  hr.    ) 

Laboratory  practice    4  hrp.  / 
Shop  Practice — 
Foundry  work 
Machine  work 
Mechanical  Engineeiing — The  Operations  of 

Engines  and  Boilers 
Mechanical  Engineering— Elementary  Steam 

Engineering  (two  recitation.s) . . . 
Mechanical    Engineering  —  Kinematics    of 

]Machinery  (Drawing)... 
The  Elements  of  Electrical  Engineering — ■ 

(two  lectures)    ... 
Chemistry — Qualitative    Analysis    (Labora- 
tory practice)     ... 


Hrs.  per 
Week. 

0 


81 
203 


44 


Second  Term. 

Po'itical  Science— The  American    Political 
System — 
'l\vo  lectures  ...    2  hrs.  ) 

Two  recitations      ...    2  hrs.  f      " 
Applied    Mechanics — Dynaniicn  ;    Strength 

of  Materials 
Labi)ratoiy  Course  in  Physics — 
One  lecture  ...  ...    1  I 

Laboratory  practice...   4  1 
Shop  Practice — 
Machine  Work 
Forgo  Work 
Mechanical      Engineering  —  Operation      of 

Engines  and  Boilers 
Mechanical     Engineering — Kinematics     of 

Maohinpry  (Drawing) 
Electrical     Engineering-The    Elements    of 

(two  lectures)    ... 
Chemistry — Metallurgy  (one  lecture) 


Hrs.  per 
Week. 


irs.  J 


80 
20? 

48 

2 
1 


SENIOR   YEAR. 


First  Term. 

English — Argumentation     ... 

Applied  Mechanics— Strength  of  Materials. 

Dynamics  of  Rigid  Bodies 
Mechanical    Engineering — Thermodynamics 

(three  recitations) 
Mechanical  Engineering-Laboratory  practice 


Electrical  Engineering  Design — 

One  lecture,  1  hr. 

Design,  calculation  and  drawing,  6  hr.'. 
Electrical  Engineering — Measurements  and 
Testing — 

One  lecture,  1  hr,...  ...  ) 

Laboratory  practice,  8  hrs.    )  "' 
Electrical    Engineering — Alternating    Cur- 
rents (one  lecture) 
Chemistry — Gas  Analysis    ... 


Hrs.  per 
Week . 

9 


3 

49? 
28? 
359 


Second  Term. 


Applied  Mechanics — Dynamics  of  Rigid 
Bodies;  Dynamics  of  Machinery 

Mechanical  Engineering — Advanced  Steam 
Engineering  (three  recitations) 

Mtchanical  Engineering-Laboratory  practice 


Electrical  Engineering  Design — 

One  lecture,  1  hr.  ...  ...  ...  1 

Design,  calculation,  and  drawing,  6  hrs.  j" 

Electrical  Engineering — Measurements  and 
Testing  — 
One  lecture,  1  hr. . . .  . . .  ) 

Laboratory  practice,  8  hr.=.    j 

Eleccrical     Engineering — Alternating    Cur- 
rents (one  lecture) 

Electrical  Engineering — Thesis 


Hrs.  per 
Week. 


310 
56? 
21? 
35? 


1 

12 


25.  General  Science  Course,  Worcester  Polytechnic. — The  details  of  the  Course  in  General  Science 
which  is  planned  "  to  meet  the  needs  of  young  men  who  expect  to  assume  non-technical  positions  in 
commerce  and  manufacturing,  to  become  teachers,  or  to  enter  upon  professional  study  later,  are  as  follows  :  — 

Programme  op  Course  in  General  Scienck,  Worcester  Polytechnic. 


FRESHMAN   YEAR. 


^irst  Term. 
Subjects. 

Freehand  Drawing  ... 

English,  advanced  Rhetoric 

Advanced  French ;  or 

Advanced  German  ... 

Mathematics — Algebra 

Shop  Practice — Woodwork . . . 

Inorganic  Chemistry — ■ 
Two  lectures,  2  hrs.    ...\ 

One  recitation,,  1  hr - 

Laboratory  work,  2  hrs.  j 


Hrs.  per 
Week. 
3 

2 

3 
3 

2 

111 


Second  Term. 
Subjects. 

Freehand  Drawing  ... 

Elementary  French  \  or 

Elementary  German 

Modern  European  History,  one  recitation 

Trigonometry 

Inventional  Geometry 

Inorganic  Chemistry — 

Two  lectures,  2  hrs.  . .    ) 

One  recitation,  1  hr.  ...    ■    ... 

Laboratory  practice,  2  hrs.    j 

Qualitative  Analysis — Laboratory  work  . . . 


Hrs.  per 
Week. 
3 
5 
5 
1 
3 


11 


SOPHOMORE 


'  For  four  weeks  only.         ^  For  eleven  weeks.  '  Twenty  hours  a  term.  *  Or  one  lecture  and  one  recitation  a 

week.         5  For  twelve  weeks  and  168  hours  Summer  Practice.         ^Poi-gix  week.        'A  term.        *  Or  one  lecture  and  one 
recitation  a  week.        »  Thirty-five  hours  a  term,         '"  Or  draughting-room  equivalent.        "  For  fifteen  weeks. 
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SOPHOMORE    YEAR. 


Hrs.  per 
Week. 
4 


Subjects. 

Mechanical  Drawing 
Descriptive   Geometry — Elements   of   Pro- 
jection Drawing,  2  recitations  ...         2 
Advanced  French    ...          ...          ...  ...         i 

Advanced  German  ...  ...  ...  ...         4 

Analytic  Geometry — Plane  ...  ...         5 

General  Physics — 

Three  lectures,  3  hrs.      \  k 

Two  recitations,  2  hrs.    j  '" 
Chemistry — Qualitative  Analysis — Labora- 
tory work  ...  ...  ...  ...        11 


Hrs.  per 

Week. 

4 

1 
3 


Subjects. 

Mechanical  Drawing 

Descriptive   Geometry — Elements  or    Pro- 
jection Drawing,  one  lecture  ... 
English — English  Literature;  or  ... 
Mathematics — Differential    and      Integral- 
Calculus  ...  ...  ...  ...         6 

Advanced  French ;  or         ...  ...  ...         4 

Advanced  German  ...  ...  ...  ...         4 

General    Physics — 

Three  lectures,  3  hrs.       I  _ 

Two  recitations,  2  hrs.    J 
Chemistry — Quantitative  Analysis — 

Laboratory  work,  9  hrs,     | 

Lecture,  1   hr.     ...  ...  V         ...  ...        11 

Recitation,  1  hr.  ...  ) 

Elementary  German  and  French  Chemical 

Literature,  one  recitation       ...  ...         1 


JUNIOR    YEAR. 


First  Term. 
Subjects. 

English — English  Literature 
Elements  of  Economics — 

One  lecture,  1  hr.  (^ 

Two  recitations,  2  hrs.    | 
History  of  England,  five  recitations 
Laboratory  Course  in  Physics — 

One  lecture,  1  hr.  . . .  ...  [ 

Laborator}'  practice,  4  hrs.     | 
Advanced    German    and     French    Chemical 

Literature,  two  recitations 
The    Elements    of    Electrical    Engineering, 
two  lectures 


H 


IS,  pfr 

Week. 

O 


Second  Term 

Subjects. 

Constitutional  and  Political  History   of  the 

United  States,  three  recitations 
Political    Science — The    American    Political 
System — 

Two  lectures,  2  hrs.         (^ 

Two  recitations,  2  hrs.    ) 
Laboratory  Course  in  Physics — ■ 

( )ne  lecture,  1  hr. 

Laboratory  practice,  4  hrs. 
Pliysics— Electricity  and  Magneti.sm- 

Two  lectures;  or  two  recitations,  2  hrs.     ) 

Laboratory  practice,  4  hrs.        ...  . . .  j 

Chemistry — Mineralogy — 

One  lecture,  1  hour        ...       ) 

Laboratory  practice,  1  hour    j 
Chemistry — Metallurgy,  one  lecture,    1    hour 


Hrs.  per 
Week. 


SENIOR    YEAR. 


First  Term. 
Subjects. 

English — Argumentation 

Advanced  Economics — 

One  lecture,  1  hour  |^ 

Two  recitations,  2  hours    j 

Applied  Economics,  two  recitations... 

Physics — Heat — 

Two  lectures  or  recitations,  2  hours 
Laboratory  practice,  4  hours    . . . 

Sanitary  Chemistry — 

Laboratory  practice,  9  hours 
One  lecture,  1  hour 

Chemistry^Sanitation,  one  lecture... 


Hrs.  jier 
Week. 
0 


10 
1 


Second  Term. 


Subjects. 
English — Higher  English  Literature 
Economics — ^Financial    Administration,    two 

recitations 
Political     Science — Modern     Government — 
Two  recitations  ... 

Political  Science^ Journal  Meeting 

Physics — Light- 
Two  lectures  or  recitations,  2  hours  ) 
Laboratory  practice,  4  hours        . . .  / 
Physics — Thesis 
Chemistry — Sanitation — One  lecture 


Hrs.  per 
Week. 

.       2 


12 
1 


_    26.  Graduate  Courses,  Worcester  Polytechnic-^'The  Graduate  Courses  leading  to  the  degree  of  Master 
of  Science  are  : — 

Mechanical  Engineering. 

YT    ,      I':esearch  work  in  Applied  Mechanics  (elasticity,  power  transmission,  etc.),  Steam  Engineering, 
Hydraulics,  Machine  Design,  with  options  in  Civil  Engineering,  Electrical  Engineering,  and  Chemistry. 
Special  work  is  arranged  to  meet  the  requirements  of  individual  students 


Civil  Engineering. 

Research  work  in  Transportation,  including  the  economic  location  and  maintenance  of  Steam  and 
Electric  Railways,  Rope,  Chain,  Belt,  and  other  conveyors  ;  in  Arches  and  Suspension  Bridges,  Canal, 
River,  and  Harbour  Lnprovement  Irrigation,  Mining,  and  Tunneling,  Engineering  Specifications  and 
Contracts.     Options  are  ofi^ered  m  Mechanical  Engineering,  Electrical  Engineering,  and  Chemistry. 

Special  work  is  arranged  to  meet  the  requirements  of  each  student.        , 

EhciricaJ/ 
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Electrical  Engineering 

First  Term. 
Water-wheel  tests,  laboratory  practice. 
Laboratory  practice. 
Kinematics  of  machinery. 

Options. 
Physics :  Heat. 

Mechanical  Engineering  :  Theoretical  hydraulics, 
Mechanical  Engineering  ;  jVpplied  hydraulics. 
Chemistry  :  Quantitative  analysis. 


Second  Term. 
Electrical  Engineering :  Practice. 
Electrical  Engineering :  Abstracts. 
Electrical  Engineering:  Thesis. 

Options. 
Mathematics  :  Differential  equations. 
Mechanical  En.t;ineering  :  Machine  parts, 
(Jivil  Engineering ;  Surveying. 
Civil  Engineering  :  Masonry  and  Foundations. 


There  are  large  libraries  connected  with  the  Institute,  and  a  bi-monthly  journal  is  published  by  it, 
which  greatly  contributes  to  its  success.     There  arc  also  Student  Organisations  and  Athletics. 

The  fee  for  tuition,  including  laboratory  charges,  is  160  dollars  (£32)  per  year;  those  holding 
scholarships  pay  only  a  laboratory  charge  of  10  dollars  per  year. 

27.  Rose  Polytechnic  Instituti'. — This  Institute,  founded  by  Chauncey  Rose  in  1874,  and  opened  in 
1883,  has  five  four-year  courses,  viz.,  in  I.  Mechanical  Engineering  ;  II.  Electrical  Engineering ;  III. 
Civil  Engineering  ;  IV.  Architecture ;  V.  Chemistry. 

The  school  limits  the  number  of  students  it  will  receive,  insists  on  a  large  ainount  of  office,  field, 
and  shop-work ;  and  demands  of  its  teaching  staff  considerable  experience  in  the  practice  of  their 
professions. 

The  conditions  of  admission  are  that  a  candidate  must  be  16  years  of  age  (the  actual  average  age 
ot  admission  is  nearly  18)  ;  he  must  either  possess  a  certificate  or  diploma  from  commissioned  high  schools 
and  academies  of  good  standing,  or  if  an  approved  high  school,  academic,  or  collegiate  course  has  not  been 
passed,  he  must  pass  an  examination  in  English,  history  of  the  United  States,  Algebra,  and  Plane 
Geometry. 

Pupils  who  have  resided  in  Vigo  county,  Indiana,  for  more  than  a  year  prior  to  admission  are  not 
charged  for  tuition,  but  others  pa}'  75  dollars  per  annum  ;  and  every  student  is  charged  25  dollars  per 
annum  for  the  use  of  materials  in  chemical  and  physical  laboratories,  etc.  ;  breakage  is  charged  extra. 

Students  find  living  accommodation  at  from  3  to  6  dollars  per  week  (12s.  6d.  to  25s.). 

The  "  departments  "  are  mathematics,  physics,  languages,  drawing,  chemistry,  special  chemistry, 
theoretical  and  applied  mechanics,  workshop  practice,  mechanical  engineering,  electrical  engineering,  civil 
engineering,  and  architecture.  There 

There  are  three  terms  per  anninii,  and  in  the  plan  of  instruction  provision  is  made  for  the  five 
parallel  courses  above  mentioned.  These  five  courses  are  identical  during  the  first  two  terms  of  the 
Freshman  year.  At  the  end  of  the  second  term,  the  student  must  elect  between  two  groups,  viz., 
(1),  mechanical  and  electrical  ;  or  (2),  civil,  architectural,  and  chemical. 

The  Mechanical  and  Electrical  courses  continue  identical  to  the  second  term  of  the  Sophomore  year  ; 
the  Civil  and  Agricultural  remain  practically  identical  to  the  close  of  the  Freshman  year.  Chemistry 
differs  from  all  other  courses  at  the  beginning  of  the  third  term  of  fhe  Freshman  year. 

No  student  is  permitted  to  make  special  or  partial  courses. 

Theses  are  required  of  each  member  of  the  senior  class.  These  must  be  records  of  independent 
investigations  in  some  subject  included  in  the  scope  of  the  courses. 

Physics  and  chemistry  are  very  largely  taught  in  the  laboratory. 

The  work  is  as  shewn  hereinafter. 

28.  Mechanical  Engineering,  Rose  Polytechnic. — The  programme  is  as  hereunder  ; — 

Prograjime  in  Mechanical  Engineering — Rose  Polytechnic, 
teeshman  tear. 


First  Term. 

Hre.  per 
Week. 

Second  Term. 

Hrs.  per 
Week. 

Third  Term. 

Hrs.  per 
Week. 

Algebra    

Geometry 

Elementary  Mechanics   ... 

Language ... 

Drawing  ... 

Practice    ... 

12 

12 

9 

9 

6 

Algebra 

Geometry  and  Trigonome 

try 

Elementary  Physics 
Language 

Chemistry           

Drawing 
Practice  ... 

12 

12 
3 

12 
3 

6 
14 

Elementary  Calculus     ... 

Projective  Geometry 

Trigonometry     ... 

Language 

Chemistry 

Drawing 

Practice  ... 

9 
6 
9 

15 
3 
6 

14 

SOPHOMORE    TEAR. 


First  Term. 


Analytical  Geometry 
Descriptive  Geometry 
Mechanics 
Chemistry 
Language 
Drawing  ... 
Chemical  Laboratory 
Practice... 


Hrs.  per 
Week. 


9 
6 
6 

6 
9 
6 
5 
10 


Second  Term. 


Hrs.  per 
Week. 


Analytical  Geometry 
Descriptive  Geometry 
Mechanics 
Chemistry 
Language 
Drawing... 
Chemical  Laboratory 
Practice  ... 


9 
6 
6 
6 
9 
6 
5 
10 


Third  Term. 


Hrs.  per 
Week. 


Higher  Algebra. . . 
Descriptive  Geometry 
Physics   ... 
Chemistry 
Language 
Drawing... 
Chemical  Laboratory 
Practice  ... 


9 
6 

12 
3 
9 
6 
5 

10 


3— 3D 


JUNIOR 
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JUNIOn   TEAE. 


First  Term. 

Hrs.  per 

Week. 

Second  Term.                 ^Veek^                  '^'''^  '^^™- 

Hrs.  per 
Week. 

Calculus    ... 
Analytical  Mechanics 
Physics 
Language ... 
Graphics   ... 
Machine  Design  . . . 
Physical  Laboratory 
Practice    ... 

9 
6 
9 
9 
3 
6 
6 
10 

Calculus  ... 

Analytical  Mechanics    . . . 

Physics 

Language 

Machine  Design 

Physical  Laboratory 
Practice  ... 

12 
6 

12 
9 
6 

6 

8 

Analytical  Mechanics    . . . 
Applied  Mechanics 

Physics  ...          

Language 
Steam  Engine    ... 
Machine  Design ... 
Mechanics  of  Machinery.. 

12 
6 
9 

12 
6 
8 
9 

SENIOR    YEAE. 


First  Term. 

Hrs.  per 

Week. 

Second  Term. 

H^fPer                    Third  Term. 
W  eek. 

Hrs.  per 
Week. 

Applied  Mechanics 
Thermo-dynamics 
Applied  Electricity 
Chemical  Technology 
Power 
Hydraulics 
Machine  Design  ... 
Engineering  Laboratory . . 
Steam  Engine 

15 
9 
3 
6 
3 

6 
9 
6 

AppKed  Mechanics 

Thermo-dynamics 

Applied  Electricity 

Heat  and  Ventilation    . . . 

Power 

Power  Transmission 

Journal  Re%  ic  \v 

Machine  Design 

Engineering  Laboratory.. 

Steam  Engine     ... 

({as  and  Fuel  Analysis... 

12 
6 
o 

6 
3 
3 
6 
9 

9 

Machine  Design 
Engineering  Laboratory. . 
Practice  ... 
Thesis  1 

8 

8 
40 

29.  Electrical  Engineering,  Rose  Polytechnic. — The  Freshman  and  Sophomore  Years  are  identical 
with  the  same  years  in  the  Mechanical  Engineering,  with  the  exception  that  in  the  Third  Term  of  the 
Sophomore  year,  Electrical  Laboratory  Work  5  hours  per  week  is  included,  and  Practice  is  5  hours  instead 
of  10. 

Programme  in  Electrical  Engineering,  Rose  Polytechnic. 


JUNIOR  tear. 


First  Term. 

Hrs.  per 
Week. 

Second  Term. 

Hrs.  per 
Week. 

Third  Term. 

Hrs.  per 

Week. 

Calculus    ... 

9 

Calculus 

12 

Analytical  Mechanics    ... 

12 

Analytical  Mechanics 

6 

Analytical  Mechanics    .. 

6 

Applied  Mechanics 

6 

Physics 

9 

Phy.sics   ... 

12 

Physics   ... 

9 

Language 

9 

Language 

9 

Language 

12 

Graphics 

3 

Machine  Design 

6 

Dynamo-electric  Machin- 

Machine Design 

6 

Physical  Laboratory 

6 

ery      

6 

Physical  Laboratory 

6 

Practice  ... 

8 

Machine  Design 

8 

Practice 

10 

Steam  Engine    ... 
Practice  in  Electricity  . . . 

6 
3 

SENIOR   TEAR. 


First  Term. 


Hrs.  per 

Week. 


Applied  Mechanics 

Thermo-dynamics 

Dynamo-electricMachinery 

Power 

Chemical  Technology 

Hydraulics 

Machine  Design  ... 

Engineering  Laboratory... 

Electrical  Laboratory 


1.5 
9 
9 
3 
6 


Second  Term. 


Hrs.  per 
Week. 


Applied  Mechanics 
Thermo-dynamics 
Dynamo-electric   JMacliin- 

.ery       

Power 

Journal  Review ... 

Gas  and  Fuel  Analysis . . . 

Electrical  Design 

Engineering  Laboratory 

Electrical  Laboratory 


12 
6 

12 
6 
3 
3 
6 
6 


Third  Term. 


Electrical  Design 
Electrical  Laboratory 
Practice  ... 
Thesisi    ... 


Hrs.  per 

Week. 


8 
40 


30. 


^  Five  weeks  devoted  entirely  to  Thesis  work 
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30.  Civil  Engineering,  Rose  Polytechnic— The  course  in  Civil  Engineering  is  as  follows  ; 
Programme  in  Civil  Engineering,  Rose  Polytechnic. 
freshman  tear. 


First  Term. 

Hrs.  per 

Week. 

Second  Term. 

Hi's.  per 
Week. 

Third  Term. 

Hrs.  per 
Week. 

Algebra    ... 

Geometry 

Elementary  Mechanics  ... 

Language 

Drawing   ... 
Practice    ... 

12 

12 

9 

9 

6 

14 

Algebra 

Geometry    and    Trigono- 
metry   

Elementary  Physics 

Language 

Elementary  Chemistry  . . . 

Drawing 

Practice  ... 

12 

12 
3 

12 
3 
6 

14 

Elementary  Calculus    ... 
Projective  Geometry 
Trigonometry     ... 

Language           

Elementary  Chemistry  . . . 
Drawing... 
Practice  ... 
Civil  Engineering 
• 

9 
6 
9 
15 
3 
6 
6 
8 

SOPHOMORE  TEAR. 


First  Terra. 

Hrs.  per 

Week. 

Second  Term. 

Hrs.  per 
Week. 

Third  Term. 

Hrs.  per 
Week. 

Analytical  Geometry 
Descriptive  Geometry 
Mechanics 

Chemistry             

Language ... 
Drawing  ... 
Chemical  Laboratory 
Civil  Engineering 

9 
6 
6 
6 
9 
6 
5 
10 

Analytical  Geometry     ... 

Descriptive  Geometry    . . . 

Mechanics 

Chemistry 

Language 

Drawing ... 

Chemical  Laboratory     . . . 

Civil  Engineering 

9 
6 
6 
6 

9 

G 

5 

10 

Higher  Algebra ... 

Descriptive  Geometry  ... 

Physics  ... 

Chemistry 

Language 

Drawing... 

Chemical  Laboratory     ... 

Civil  Engineering 

9 
6 

12 
3 
9 
6 
5 

10 

JUNIOR  TEAR. 


First  Term. 

^l?-  P<=='                 Second  Term. 
U  eek. 

Hrs.  per 
Week. 

Third  Term. 

Hrs.  per 

Week. 

Calculus    ... 
Analytical  Mechanics 

Physics      

Language ... 
Graphics   ... 
Physical  Laboratory 
Civil  Engineering 

9 
6 
9 

9 

3 

6 

16 

Calculus  ... 

Analytical  Mechanics    ... 

Physics    ... 

Language 

Phy  sical  Laboratory 

Civil  Engineering 

12 
6 

12 
9 
6 

U 

Analytical  Mechanics   . . . 

Applied  Mechanics 

physics  ... 

Language 

8team  Engine    ... 

Civil  Engineering 

12 

6 

9 

12 

6 

17 

SENIOR  TEAR. 


First  Term. 

Hrs.  per 
Week. 

Second  Term. 

Hrs.  per 
Week. 

Third  Term. 

Hrs.  per 
Week. 

Applied  Mechanics 

Applied  Electricity 

Power 

Chemical  Technology 

Hydraulics            

Engineering  Laboratory... 
Civil  Engineering 

15 
3 
3 
6 
3 
9 

21 

Applied  Mechanics 
Applied  Electricity 
Power    ... 
Civil  Engineering 
Machine  Design 

12 
3 
6 

30 
6 

Civil  Engineering 
Thesis  Worki     

55 

31    Architecture,  Rose  Polytechnic.-The  course  in  Architecture  is  identical  with  that  of   Civil 
Engineering,  except  that  Architecture  is  substituted  for  Civil  Engineering. 

O  Ji, 


Five  weeks  devoted  entirely  to  Thesis  work. 
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32.  Chemistry. — The  course  in  Chemistry  is  as  follows  : — ■ 

Programme  in  Chemistry,  Rose  Polytechnic, 
freshman  tear. 


First  Term. 

Hrs.  per 
Week. 

Second  Term. 

Hrs.  per 
Week. 

Third  Term. 

Hrs.  per 
Week. 

Algebra 

12 

Algebra  ... 

12 

Elementary  Calculus     ... 

9 

Geometry 

Elementary  Mechanics    . . . 

Language... 

Drawing  ... 

12 
9 

I 

Geometry,    Trigonemetry 
Elementary  Physics 

Chemistry           

Language 

12 
.3 
3 

12 

Projective  Geometry     ... 

Trigonometry     

Chemistry 
Language 

6 

9 

3 

15 

Practice 

14 

Drawing... 

6 

Drawing... 

6 

. 

Practice  ... 

14 

Chemistry 

14 

SOPHOMORE   TEAR. 


First  Term. 

Hrs.  per 

Second  Term. 

livR.  per 

Third  Term. 

Hrs.  per 

Week. 
9 

Analytical  Geometry     ... 

Week. 
9 

Week. 

Analytical  Geometry 

Higher  Algebra ... 

9 

Descriptive  Geometry 

6 

Descriptive  Geometry   ... 

G 

Descriptive  Geometry    ... 

6 

Mechanics 

6 

Mechanics 

6 

Physics   ... 

12 

Chemistry 

6 

Chemistry 

G 

Chemis'rv 

3 

Language 

9 

Language 

9 

Language 

9 

Drawing   ... 

G 

Drawing... 

6 

Drawing... 

6 

Chfmical   Laboratory   and 

Chemical  Laboratory  and 

Chemical  Laboratory  and 

Chcrai.stry 

l.j 

Chemistry 

1.5 

Chemistry 

10 

Practice  in  Electricity  ... 

•5 

.TUNIOR   TE.1.R. 


First  Term. 

Hrs.  per 
Week. 

Second  Term. 

Hra.  per 
Week. 

Third  Term. 

Hra.  per 
Week. 

Calculus    ... 

9 

Calculus  ... 

12 

Analytical  Mechanics  ... 

12 

Analytical  Mechanics 

6 

Analytical  Mechanics    ... 

6 

Applied  Mechanics 

6 

Physics 

9 

Physics   ... 

12 

Physics  ... 

9 

Language ... 

9 

Language 

9 

Language 

12 

Graphics   ... 

3 

Physical  Laboratory 

6 

Dynamo-electric      Mach- 

Physical Laboratory 

6 

Chemis  t  ry  and  Laboratory 

14 

inery  ... 

6 

Chemistry  and  Laboratory 

16 

Steam  Engine   ... 

Chemistry 

Practice  in  Electricity  . . . 

6 
8 
3 

SENIOR  TEIE. 


First  Term. 


Hrs.  per 
Week. 


Thermo-dynamics 
Applied  Electricity 
Chemical  Technology 
Power 
Hydraulics 
Molecular  Physics 
Engineering  Laboratory 
Electrical  Laboratory 
Chemistry 


9 
3 
6 
3 
3 
3 
6 
3 
27 


Second  Term. 


Hrs.  per 
;    Week. 


Third  Term. 


Th  ermo-d  y  namics 

Applied  Electricity 

Power 

Molecular  Physics 

Chemistry 

Machine  Design 


Hrs.  per 
Week. 


6 
3 
6 
6 
30 
6 


Whole  time  in  Chemistry 
Thesisi 


55 


33. 


'  Five  weeks  devoted  entirely  to  Thesis  work, 
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33.  General  in  regard  to  the  Hose  Polytechnic. — Tho  general  equipinent  does  not  call  for  special 
comment.  Endeavour  has  been  made  to  meet  the  growing  demands  of  electrical  engineering.  The 
electrical  plant  comprises,  among  other  things,  a  50  horse-power  compound  engine,  with  speed  cones  giving 
200  to  2,500  revolutions  per  miimte  on  dynamo  shaft  ;  a  36-kilowatt  alternating  current  Westinghouse 
dynamo;  transformers  of  250  to  2,500  watts  capacity  of  various  voltages  and  manufactures  ;  model 
lighting  plant,  250  lamps  with  switchboard  and  station  complete,  for  illustrating  principle  of  installation. 

A  75-kilowatt  experimental  engine,  special  designed,  and  capable  of  being  used  as  a  rotary  converter, 
either  direct  or  inverse,  or  as  a  generator  for  either  direqt  or  alternating  currents  of  phases  1-6  ;  trans- 
formers, experimental  switchboard,  circuit-breakers,  measuring  instruments,  etc. ;  dynamos  and  motors,  series, 
shunt,  and  compound  wound;  a  4,000  watt,  110-volt  compound  wound  dynamo,  specially  arranged  for 
experimental  work  ;  a  25,000  watt,  500-volt  generator  (a  donation  by  General  Electric  Company)  ;  a 
multiphase  dynamo  and  motor  designed  and  built  by  students  for  experimental  work. 

The  instruments  include  Weston's  current,  volt  and  watt  meters  ;  Kelvin's  magneto-static  instru- 
ments ;  engine-room  watt-meters ;  Garden  volt-meter ;  Ayrton  and  Perry  instruments ;  Carpentier's 
instruments. 

For  alternating  current  measurements  special  appai'atus  is  available,  such  as  electro-static  volt  meters 
with  the  following  ranges,  viz.:— 50-200,  300-600,  500-1,800,  400-12,000  volts,  Siemen's  dynamometers  ; 
hot-wire  ammeters  ;  non-inductive  resistances  ;  large  magnet  (about  1  ton)  with  laminated  cores  and 
adjustable  pole-pieees  and  coils  for  study  of  magnetic  induction,  resistance  and  leakage,  the  comparison  of 
dissipation  of  energy  in  open  and  close  circuit  transformers,  etc.;  an  automatic  curve  tracer  for  the  study 
of  magnetic  induction,  efficiency  in  conversion,  etc.;  apparatus  for  measurement  of  intensity  of  field,  etc.; 
series  of  standard  electrical  balances,  including  "  deka-ampero  "  balance  for  currents  from  3  to  300  amperes  ; 
"  composite "  balance  for  currents  of  one-tenth  of  an  ampfere  to  10  amperes,  and  activity  from  10  watts 
upward  ;  a  "  centi-ampere  "  balance  for  currents  between  one-hundi'edth  of  an  ampfere  to  1  ampfere,  with 
resistances  suitable  for  the  measurement  of  potential  from  6  to  200  volts  ;  a  "  composite  balance  "  capable 
of  measuring  current  up  to  300  amperes,  potential  up  to  1,000  volts  and  activity  up  to  300,000  watts; 
are  parts  of  the  equipment  apparatus  of  the  Institute. 

A  complete  collection  of  photometric  apparatus  for  the  study  of  the  efficiency  of  lamps,  an 
integrating  watt-meter  for  currents  of  2,000  amperes,  a  series  of  four  step-up  transformers  for  the  study  and 
testing  of  dielectric  strength  of  insulating  material  may  also  bo  mentioned. 

Amon"'  special  features  of  the  apparatus  equipment  in  other  departments  may  be  mentioned  :  — 
A  "  Heer  transit  "  for  work  of  great  precision  ;  a  standard  tape  tested  against  the  United  States  Weights 
and  Measures  Bureau  standards  ;  a  considerable  amount  of  hydraulic  apparatus  for  the  determination  of 
the  law  of  flow  in  pipes  and  fro  n  orifices,  current  meters  and  apparatus  for  river  gauging  and  similar 
material. 

The  equipment,  it  will  b:  seen,  is  adequate  for  research  work  as  well  as  demonstration. 

34.  The  Rensselaer  Polylechnio  Institute.— Thif^  Institute,  situated  at  Troy,  N.Y.,  was  founded  in 
1824  by  the  late  Hon.  Stephen  Van  Rensselaer  as  a  school  for  "Instruction  in  Mathematics,  Physics, 
Chemistry,  Geology,  and  Natural  History,  with  their  applications  to  Civil  Engineering,  the  Arts,  Manu- 
factures, apd  Agriculture,"  the  aim  in  general  being  not  so  much  the  accumulation  of  knowledge  as  the 
inculcation  of  correct  methods  of  thought  and  habits  of  work.  An  endeavour  is  made  to  make  the  education 
in  the  school  general,  for  the  "engineer  who  has  had  a  certain  amount  of  practice  in  various  branches  of 
the  profession  is  more  likely  to  become  eminent  as  a  specialist  than  one  whose  theoretical  and  practical 
education  has  been  confined  within  narrow  limits."  Originally  the  school  gave  only  Science  Courses  with 
the  degree  A.B. 

35.  Course  in  Civil  Engineering,  Rensselaer  Polytechnic.  —The  principal  course  of  instruction  in 
the  institute  is  civil  engineering,  and  is  of  four  years'  duration.  The  degree  of  Civil  Engineer  (C.E.)  is 
conferred  upon  candidates  of  17  years  and  upward  who  are  qualified  in  that  department. 

The  programmes  of  the  courses  in  Civil  Engineering  and  Natural  Science,  which  carries  with  it  the 
degree  of  Bachelor  of  Science,  are  as  follows  : — 

Programme  op  Course  in  Civil  Engineering,  Rensselaer  Polytechnic  Institute,  Troy,  N.Y. 


FIRST  TEAR. 


First  Tei'm, 

Chemistry,  Theory. 
Chemistry,  Lectures. 
Algebra. 
French. 

Projections,  Theory. 
Projections,  Drawing. 
Freehand  Drawing. 
Elements  of  Drawing. 
Lettering. 


Second  Term, 

Trigonometry. 

Analytical  Geometry,  Plane, 

Mensuration. 

French. 

Surveying,  Theory. 

Surveying,  Practice. 

Topographical  Drawing. 

Mechanical  Drawing. 


A  Thesis  must  be  written  during  tho  Summer  Vacation. 


Five  weeks  devoted  entirely  to  Thesis  work, 
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SECOND   TEAK. 


First  Term. 

Analytical  Geometry,  Solid. 
Differential  Calculus. 
Integral  Calculus. 
Surveying,  Theory. 
Surveying,  Practice. 
Chemistry,  Qualitative  Analysis. 
Ena-lish  Language. 


Second  Term. 


Descriptive  Geometry,  Theory. 
Descriptive  Geometry,  Drawing. 
Shades  and  Shadows,  Drawing. 
Perspective,  Theory. 
Perspective,  Drawing. 
Surveying,  Theory. 
Chemistry,  Qualitative  Analysis. 
Physics. 
Freehand  Drawing. 


A  Tliesia  must  be  written  during  the  Summer  Vacation. 


THIHD   YEAH. 


First  Term. 

Surveying,  Practice. 

Geodesy. 

Electricity,  Theory. 

Electricity,  Laboratory  Work. 

Machine  Construction,  Theory. 

Machine  Construction,  Drawing. 

Road  Engineering. 

Mechanics,  Rational. 

Botany. 

Map  Drawing. 


Second  Term. 

Mechanics,  Rational. 
Mechanics,  Theory. 
Structures. 

Descriptive  Astronomy. 
Railroad  Curves,  Theory. 
Metallurgy. 
Mineralogy. 
Assaying. 


Note  :— A  Thesis  must  b3  writtea  during  the  Summer  Vacation.     A  three  weelcs'  course  in  Eailroad  Engineering  practice 

is  required  during  August  and  September. 


FOURTH    TEAR. 


First  Term. 

Resistance  of  Materials. 

Hydraulics. 

Sewerage. 

Bridges  and  Roofs. 

Spherical  Astronomy. 

Economic  Theory  of  Railroad  Location. 

Stone  Cutting,  Theory. 

Stone  Cutting,  Drawing. 

Thermo-dynamics. 


Second  Term. 


Hydraulics. 

Hydraulic  Motors. 

Bridge  Design. 

Electrical  Engineering,  Theory. 

Electrical  Lal3oratory  Work. 

Steam  Engineering. 

Geology. 

Water  Analysis. 

Law  of  Contracts. 


Note. — A  Graduating  Tliesis  must  be  presented. 


36.   Course  in  Natural  Science,  Rensselaer  Polytechnic. — The  course   in   Natural   Science  may  be 
judged  from  the  following  programme  : — 

Programme  of  the  Course  in  Natural  Science,  Rensselaer  Institute. 
The  studies  of  the  first  two  years  are  identical  with  those  in  Civil  Engineering. 

THIRD    TEAR. 


First  Term. 

Subjects. 

Theory  of  Electricity. 

Laboratory  Work  in  Heat,  Light,  Sound  and 

Electricity. 
Botany. 
Map  Drawing. 
Chemistry,  Elementary  Quantitative  Analysis. 


Second  Term. 

Subjects. 

Astronomy. 

Metallurgy. 

Mineralogy,  Petrography. 

Assaying. 

Chemistry,  Organic. 

Chemistry,  Blow-Pipe  Analysis. 

Note. — A  Thesis  must  be  written  during  the  Summer  Vacation. 


FOURTH   TEAE. 


First  Term. 
Subjects. 
Metallurgy,  Iron  Metallurgy. 

Chemistry,    Quantitative    Analysis,    Analysis    of 
Commercial  and  Industrial  Products. 


Seem  id  Term. 

Subjects. 

Geology,  Lithology. 

Palseontology. 

Chemistry,  Quantitative  Analysis,    Volumetric 

and  Gravimetric  Analysis. 
Water  Analysis. 
Law  of  Contracts. 


Note.— A  Graduating  Thesis  must  be  presented. 


37. 
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37.  Sjyecial  Courses,  Rensselaer  Polytechnic. — In  addition  to  the  couise.s  just  referred  to,  there  are 
Special  Courses  in  Electrical  Engineering,  Chemistry,  and  Assaying.  These  are  intended  for  "  students 
who  are  not  able  to  spend  the  time  necessary  to  take  a.  complete  course  and  obtain  a  degree."  The  course 
in  Electrical  Engineering  is  tw  o  years  in  duration,  and  the  time  is  regulated  according  to  the  requirements 
of  students.  There  ai-e  also  courses  on  Watir  Analysis  (which  has  connected  with  it  a  special  laboratory 
for  the  bacteriological  and  chemical  examination  of  water),  in  Surveying  and  Railroad  Engineering  of  a 
practical  character,  and  in  Highway  E^igineering  and  Road  Construction. 

The  conditions  of  admission  are  that  the  candidate  be  at  least  16  years  of  age,  and  pass  an 
examination  in  Arithmetic,  Piano  Geometry,  Algebra,  Geography  and  English. 

The  Institute  has  at  its  disposal  a  fine  library,  a  chemical,  physics,  and  mechanical  laboratory,  an 
astronomical  observatory,  and  a  gymnasium. 

Originally  students  in  engineering  devoted  about  eight  weeks  to  learning  the  use  of  instruments 
and  their  applications  in  surveying;  eight  weeks  were  s[)ent  in  subjects  connected  with  the  mechanical  power 
in  civil  engineering  ;  four  weeks  in  hydraulic  work  ;  four  weeks  in  the  study  of  steam,  wind  power, 
electricity,  etc.     Now  those  courses  are,  as  seen,  all  thoroughly  organized. 

Theses  may  take  either  a  theoretical  or  practical  form,  the  mention  of  a  few  will  give  a  sufficient 
indication.  The  following  are  theses  recently  produced  : — (1)  The  manufacture  of  superphosphates  ; 
(2)  The  oxidation  of  organic  matter  in  potable  water  ;  (3)  Hardening  of  steel  and  its  effect  upon  the 
ultimate  resistance  ;  (1)  Effect  of  overstrain  on  metals  ;  (5)  Design  of  a  pair  of  triple-expansion  marine 
engines  to  develope  10,000  i.h.p.  ;  (G)  Design  for  shears  of  150  tons  capacity  ;  (7)  Design  for  a  Bloom  mill 
of  a  steel-rail  plant,  capacity  1,000  tons  per  diem  ;  (S)  Design  for  turbine  plant  developing  2,-500  h.p.  with 
a  head  of  45  feet,  etc.,  etc. 

38.  Concluding  Remnrkx. — The  types  of  higher  professional  or  technical  education  gis-en  in  the 
University  and  Polytechnics,  whose  programmes  have  been  outlined  in  this  chapter,  are  fairly 
representative. 

The  type  of  work  attempted  in  other  establishments  will  be  given  in  subsequent  chapters. 

A  point  worthy  of  notice  is  the  large  number  of  establishments  throughout  the  United  States 
where  students  can  get  higher  technical  instruction  at  a  moderate  cost.     This  is  a  great  advantage. 

Another  feature  worthy  of  notice  is  the  easy  condition  of  entrance  ;  it  is  not  comparable  to  the 
martriculation  condition  of  our  University,  t>r'  to  the  entrance-conditions  of  the  Technical  High  Schools  of 
Germany  and  Austria.  Owing  to  this,  the  four  years  cannot  be  regarded  as  approaching  in  acadfmic  or 
practical  thoroughness  the  same  number  of  years  spent  in  a  European  Technical  Uni\Trsity. 

The  easy  condition  allows  a  larger  number  to  be  moderately  qualified,  but  hinders  the  attainment  jf 
that  thoroughness  of  knowledge  which  is  characteristic  in  Europe. 


e HATTER  XXXVI. 
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CHAPTER  XXXVI. 
The  Massachusetts  Institute  of  Technology,  Boston. 

[G.  H.  KNIBBS.] 

1.  Introduction. — During  the  Commissioner's  stay  in  Boston  a  visit  was  made  to  the  Massachusetts' 
Institute  of  Technology,  one  of  the  renowned  establishments  in  the  United  States  of  America  for  technical 
training.  On  this  occasion  a  sketch  was  most  kindly  prepared  by  the  authorities  of  the  Institute,  giving 
an  account  of  its  development.  The  following  general  sketch,  as  far  as  section  10,  is  practically 
verhatim  et  literatim  a  reproducrion  of  the  account. i     The  details  of  curricula  are,  of  course,  compiled. 

2.  General  Statement  and  Historical  Sketch. — "The  close  of  the  United  States'  Civil  War  in  1865 
found  the  Northern  States  stimulated  to  an  unprecedented  degree  of  industrial  activity,  disbanding  armies 
setting  free  thousands  of  men  in  the  prime  of  life  eager  to  develope  the  material  resources  of  the  country. 
Only  three  years  before  (2nd  July,  1862)  the  National  Congress  had  passed  an  Act  assigning  Government 
land  to  the  several  States,  to  assist  in  the  maintenance  in  each  State  of  at  least  one  college,  of  which  the 
main  object  should  be  the  promotion  of  those  branches  of  education  connected  with  agriculture  and  the 
mechanic  arts.  In  consideration  of  such  aid,  all  of  these  colleges  are  required  to  give  instruction  in 
military  science  and  tactics.  Prior  to  this  time,  facilities  for  education  in  applied  science  were  exceedingly 
meagre.  The  industrial  situation  and  the  national  grant  combined  to  cause  the  speedy  foundation  of 
many  colleges  of  applied  science,  which  have  had  an  incalculable  effect  on  the  subsequent  national 
development. 

The  Massachusetts  Institute  of  Technology  is  one  of  these  colleges.  Its  inception,  however,  dates 
further  back,  being  due  primarily  to  the  foresight  and  enthusiasm  of  William  Barton  Eogers,  long  a 
professor  at  the  University  of  Virginia,  who  came  to  Boston  in  1853.  Professor  Kogers  presented  jilans 
for  the  foundation  of  an  institute  of  technology  to  his  associates  in  Boston,  and  to  the  members  of  the 
successive  legislatures. 

In  his  "  Scope  and  Plan  "  of  the  School  of  Industrial  Science  Professor  Eogers  says  : — 

It  is  the  design  of  this  school  to  afford  to  the  public  at  large  opportunities  for  instruction  in  tlie 
leading  principles  of  science  as  applied  to  the  arts,  and  at  the  same  time  to  provide  for  systematic  studmls 
of  the  applied  sciences  the  means  of  a  continuous  and  thorough  training  in  the  studies  and  practice 
appertaining  to  these  subjects. 

In  pursuing  this  subject,  it  is  intended  to  give  to  the  teachings  such  scope  and  method  that,  while 
imparting  a  due  measure  of  knowledge,  and  cultivating  the  habits  of  observation  and  exact  thought,  so 
conducive  to  the  progress  of  invention  and  the  development  of  an  enlightened  industry,  they  may  help  to 
extend  more  widely  the  elevating  influence  of  a  generous  and  scientific  culture. 

And  elsewhere : — 

In  the  features  of  the  plan  here  sketched  it  will  be  apparent  that  the  education  which  wc  seek  to 
provide,  although  eminently  practical  in  its  aims,  has  no  affinity  with  that  instruction  in  mere  empirical 
routine  which  has  sometimes  been  vaunted  as  the  proper  education  for  the  industrial  classes.  We  heliere, 
on  the  contrary,  that  the  most  truhi  practical  education,  even  in  an  industrial  point  of  view,  is  one  fjundeil 
on  a  thorough  knowledge  of  scientific  laivs  and  princij)les,a.iii  which  unites  with  habits  of  close  observation 
and  exact  reasoning  a  large  general  cultivation.  We  believe  that  the  highest  grade  of  scientific  culture 
would  not  be  too  high  a  preparation  for  the  labours  of  the  mechanic  and  manufacturer;  and  we  read  in 
the  history  of  social  progress  ample  proofs  that  the  abstract  studies  and  researches  of  the  philosopher  are 
often  the  most  beneficent  sources  of  practical  discovery  improvement. 

The  Massachusetts  Institute  of  Technology  was  incorporated  in  1861  by  the  State  of  Massachusetts, 
for  the  purpose  of  instituting  and  maintaining  a  Society  of  Arts,  a  Museum  of  Arts,  and  a  School  of 
Industrial  Science,  and  aiding  generalh/  hy  suitable  means  the  advancement,  development,  and  practical 
application  of  science  in  connection  with  arts,  agriculture,  manufacture,  and  commerce. 

Mainly  owing  to  the  extraordinary  growth  of  the  School  of  Industrial  Science,  the  Museum  of 
Arts  has  not  yet  been  established. 

The  Society  of  Arts  was  the  first  section  of  the  Institute  of  Technology  to  be  established,  holdin" 
its  first  meeting  in  1862,  and  maintaining  them  at  fortnightly  intervals  during  the  eight  month's  of  the 
year.  At  these  meetings,  which  are  freely  open  to  the  public,  many  epoch-making  inventions  and 
processes  have  been  presented.  The  valuable  work  done  bv  this  Society,  the  results  of  which  are 
embodied  in  its  Proceedings,  and  subsequently  in  the  "  Technology  Quarterly,"  has  been  in  a  measure 
overshadowed,  however,  by  the  development  of  the  School  of  Industrial  Science,  which  alone  is  usually 
meant  by  the  term  Massachusetts  Institute  of  Technology. 

r.  .  ,  '^'''■,''o.y-=''l^u  ''°"'''^'  °K  instruction  of  the  School  of  Industrial  Science  wore  not  opened  until 
October,  I860.  The  courses  ot  instruction  offered  were  mechanical  engineering,  civil  and  topoeraphical 
engineering  practical  chemistry,  geology  and  mining,  building  and  architecture,  general  science  and 
literature.     Without  attempting  even  a  sketch  of  the  history  of  the  Institute,  its  pro<rress  may  be  indi- 

f)nn^^fan7o'°Tr"T'-  ,-'^'^®  f  T^"  °^.  '*'"^'"*'  ^'""^  increased  from  72,  in  1865-6,  to  more  than 
1,400  in  1901-2;  the  instructing  staff  from  10  to  r^e^v\j  200,  the  proportion  of  instructors  to  students 
hemg  now,  as  alicays,  notably  large.  Thirty-four  classes  have  graduated,  numbering  about  2  500  persons 
a  large  proportion  of  whom  occupy  posts  of  responsibility  in  connection  with  the  industries  of  the  nation! 
It  rnay  be  noted,  however,  that,  in  consequence  of  the  rapid  growth  of  the  school,  more  than  half  of  these 
graduates  belong  in  the  last  eight  classes,  and  luvo  thus  had  insufficient  time  for  gainin-  professional 
distinction.  °  "  ^  '  _ 
o, 

1  Marka  of  quoKitioLi  will  shew  whore  the  report  is   renroiliu-pd      Tho  n„„,.«;„„-  .   i        j.i  •  ,      ■.       r 

expressing  his  warm  thanks  for  courtesy  shown  during  the  visit  to  the  Institute!  ^°'"'"^''^°"^''  ^'■^''^  *^'^  opportumty  of 
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_  3.  Significance  of  the  Work  of  the  Institute.—''  As  to  the  significance  of  the  Institute's  work,  in  Us 
relations  to  educational  progress  m  the  United  States,  something  may  be  added,  without  attempting  a 
detailed  discussion  of  precise  questions  of  priority.  The  Faculty  of  the  Institute  believes  it  may  be  fairly 
afcrmed  that  the  Institute  has  led  in  the  development  of  laboratory  instruction  in  Physics  and  Chemistry 
to  students  in  large  classes  ;  in  the  organisation  and  equipment  of  mining  and  metallurgical  laboratories 
for  the  instruction  of  students  by  the  actual  treatment  of  ores  in  large  quantities  ;  in  the  establishment 
of  a  laboratory  for  teaching  to  large  classes  the  uses  and  properties  of  steam  ;  in  the  establishment  of  a 
laboratory  for  the  comprehensive  testing  of  strength  of  materials  in  commercial  sizes  by  students  ;  in  the 
esta-blishment  of  departments  of  architecture,  electrical  engineering,  sanitary  engineering,  chemical 
engineering,  and  naval  architecture ;  and  in  the  recognition  of  the  importance  of  mechanic  arts  instruction 
for  engineering  students." 

_  4._  Character  of  the  Jws^riwjiww.—"  The  aims  of  the  Institute  as  a  school  are  now,  as  always,  to 
provide  instruction  in  the  sciences  and  their  application  to  the  arts  in  combination  with  such  general 
studies  as  are  essential  for  a  liberal  education.  Thirteen  distinct  courses  are  offered,  each  of  four  years' 
duration,  as  follows  : — 

I.  Civil  Engineering.  VII.  Biology. 

II.  Mechanical  Engineering.  VIII.  Physics. 

III.  Mining  Engineering  and  Metallurgy.  IX.  General  Studies. 

IV.  Architecture.  X.  Chemical  Engineering. 
V.  Chemistry.                                                             XI.  Sanitary  Engineering. 

VI.  Electrical  Engineering.  XII.  G-eology. 

XII.  Naval  Architecture. 

Eor  the  satisfactory  completion  of  any  one  of  these,  the  degree  of  Bachelor  of  Science  is  conferred 
by  the  Institute.  Of  the  thirteen  courses,  eight  give  their  students  scientific  and  practical  training  for 
the  various  engineering  professions  ;  four  others,  viz.,  those  in  chemistry,  physics,  biology,  and  geology, 
with  a  larger  proportion  of  pure  science,  offer  preparation  either  for  professional  practice,  for  teaching, 
or  for  scientific  investigation.  The  course  in  general  studies  combines  thorough  general  scientific 
training,  with  a  wide  range  of  philosophical  studies. 

The  following  table  shews  the  distribution  of  students  by  professional  departments  for  the  school- 
year  1901-1902 :— 


I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

215 

274 

171 

117 

104 

224 

25 

27 

29 

60 

23 

5 

108 

Besides  these,  there  were  30  specials  in  the  first  year,  making  a  total  of  1,412. 

Within  most  of  the  regular  courses  the  student  is  given,  hy  means  of  options,  a  considerable  latitude 
in  the  selection  of  the  branch  to  which  he  will  specially  devote  his  energies  in  the  later  years  of  his  study. 
Thus  iu  civil  engineering  he  may  elect  sanitary  and  hydraulic  engineering,  geodesy,  or  an  advanced  course 
in  railroad  engineering  and  management ;  in  mechanical  engineering,  marine  engineering,  locomotive 
construction,  mill  engineering,  or  heating  and  ventilation  ;  in  architecture,  architectural  engineering,  and 
landscape  architecture,  etc. 

"While  the  Institute  is  primarily  and  essentially  a  school  of  applied  science,  its  curriculum  has 
always  comprised  a  considerable  amount  of  literary,  historical,  and  economic  study.  There  has  been  no 
time  since  the  foundation  of  the  Institute  when  its  degree  could  be  obtained  without  studies  in  these 
lines  carried  through  at  least  three  years. 

The  Institute  is  at  once  a  college  and  a  professional  school.  Students  come  to  it  at  18  years  of 
age,  with  such  preparation  as  can  be  obtained  in  the  public  high  schools,  including  algebra,  plane  and  solid 
geometry,  English  literature  and  composition.  United  States  history  or  ancient  history,  elementary  French 
or  elementary  G-erman — requirements  which  might  be  met  by  the  students  in  a  good  German  gymnasium 
at  perhaps  two  years  younger.  Entering  as  a  rule  on  examinations,  these  students  receive  first,  a  year  of 
general  drill,  mainly  in  mathematics  through  analytic  geometry,  chemistry,  and  mechanical  drawing.  A 
partial  choice  of  professional  course  is  made  at  the  middle  of  the  first  year,  but  divergence  is  slight  until 
the  beginning  of  the  second  year.  In  the  second  year  physics  and  calculus  are  common  to  most  courses, 
and  elementary  professional  subjects  are  undertaken ;  for  example,  surveying  for  students  in  civil  and 
sanitary  engineering,  mechanism  for  those  in  other  engineering  courses,  qualitative  and  quantitative 
analysis  for  those  in  the  chemical  courses,  etc.  In  the  third  year  a  large  proportion  of  time,  and  in  the 
fourth  year  nearly  the  entire  time  is  devoted  to  professional  subjects. 

Throughout  all  courses  the  following  principles  are  fundamental : — 
(Ist)  Close  personal  relations  between  instructors  and  students  in  order  that  the  students'  needs  and 
capacities  may  be  adequately  gauged,  good  habits  of  study  formed  and  faults  corrected.     This 
requires  division  of  our  classes  into  numerous  sections  for  recitation  with  proportionately  less 
dependence  upon  the  results  of  final  examination. 
(2nd)  A  careful  adjustment  of  the  theoretical  and  experimental  worh  in  the  courses  of  instruction,  so 
that  the  work  of  the  class-room  shall  prepare  the  student  for  that  in  the  laboratory,  which  in 
turn  serves  to  fix  methods  and  results  in  his  memory,  as  well  as  to  give  him  capacity  for  new 
experimental  work. 
(3rd)  The  importance  of  guiding  the  student  rather  than  merely  instructing  him.     The  function  of 
the  teacher  is  not  so  much  to  impart  formulated  knowledge  as  to  develope  power  of  ascertaining 
facts  and  overcoming  difficulties.     To  this  end  the  student  is  trained  to  work  with  less  and  less 
dependence  upon  his  teachers,  until  in  his  final  year  he  is  required  before  receiving  his  degree 
to  prepare  a  thesis,  which  is  usually  an  account  of  a  considerable  research." 

5.  The  Student  Body  of  the  Institute. — "  While  the  Institute  includes  the  name  Massachusetts  in  its 
oflScial  title,  it  is  not  local  in  its  constituency.     A  large  proportion  of  students — usually  about  60  per 

ggjit come'  from  the  surrounding  cities  and  towns,  but  nearly  all  States  in  the  Union   are  usually 

represented  and  a  considerable  number  of  students  come  from  other  countries,  and  indeed  from  all  parts  of 

the  world.  . 

Oversight 

3— 3E 
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Oversigtit  of  students  is  exercised  to  much  a  greater  degree  than  in  a  G-ermau  'Umversity,  but  to  a, 
tnateriallv  less  extent  than  in  most  academic  colleges  with  dormitories.  The  students  live  in  homes  and 
hoarding'-houses  of  their  own  choice  in  different  parts  of  the  city  and  surrounding  towns.  A  considerable 
minority,  however,  organise  "  fraternities "  owning  or  renting  houses.  Such  fraternities  haye  a 
continuous  and  in  most  cases  an  intercollegiate  eharacte?:,  and  undoubtedly  enrich  the  student  life  of 
their  members. 

A  student's  work  is  carefully  supervised  by  systematic  co-operation  of  his  instructors,  and  any 
student  known  to  bo  neglecting  his  \\orlc  is  promptly  disciplined  by  advice,  requirement  of  discontinu- 
ance of  particular  subjects,  or,  in  exceptional  cases,  by  requirement  to  withdraw  from  the  school. 
During  the  first  two  years  each  student's  work  is  reported  four  times  to  the  Secretary  and  by  him  to  the 
parents  or  guardian,  or  to  the  student  himself  if  he  is  of  age.  In  all  years  reports  of  standing  are 
collected  and  distributed  in  January  and  May,  accompanied  by  any  needful  admonitions  on  the  part  of  the 
Faculty.  This  oversight  tends  to  "separate  progressively  those  students  who  cannot  or  will  not  shew 
sufficient  interest  and  industry,  and  those  who  are  not  really  fitted  for  scientific  studios.  The  general 
tone  of  the  student  body  under  this  system  is  one  of  earnest  effort." 

6.  Organisation  and  government  of  the  Institute.— "The  organisation  of  the  Institute  may  be 
described  as  follows  : — ■ 

The  central  property-holding  body  is  called  the  Corporation,  and  consists  of  not  more  than  fifty 
members,  including  three  representatives  of  the  State  of  Massachusetts.  jS'ew  members  are  elected  by 
the  Corporation  in  case  of  vacancies  by  death  or  resignation,  and  a  considerable  proportion  of  the  present 
membership  is  composed  of  graduates  of  the  school.  The  Corporation  elects  a  President,  who  is  at  the 
same  time  President  of  the  Faculty,  of  the  School  of  Industrial  Science  and  of  the  Society  of  Arts. 
The  Corporation  also  elects  a  Secretary,  a  Treasurer,  and  various  Committees.  The  Executive  Committee 
consists  of  the  President,  the  Treasurer,  and  five  others,  and  has  authority  to  act  for  the  Corporation  in 
nearly  all  matters.  The  Corporation,  through  its  Executive  Committee,  appoints  the  instructing  staff,  and 
determines  their  duties  and  salaries.  It  has  charge  of  all  property  and  accounts  through  \\ie  Treasurer 
and  a  Bursar  responsible  to  him.  The  Faculty  determines  the  curriculum  of  the  school,  subject  to  the 
control  of  the  Corporation,  which  is,  however,  seldom  dircctlg  exercised.  Associated  with  the  President 
in  the  conduct  of  the  administrative  work  are  a  Secretary,  a  Librarian,  and  a  considerable  staff  of 
assistants.  Beside  the  direct  routine  connected  with  instruction,  a  large  amount  of  work  is  involved  in 
the  conduct  of  correspondence  and  the  issue  of  numerous  publications  of  information." 

7.  Cost  of  Buildings  and  Equipment. — "The  Institute  now  occupies  eight  buildings  of  the  ground 
area  and  present  valuation  shewn  on  the  following  table  : — 

Eogcrs  Building,  92' X  145'       

Walker  Building,  90' X  156'      

Engineering  Building  A,  52' X  148'     ... 
Engineering  Building  B,  66' X  58' 

Henry  L.  Pierce  Building,  58' X  160'. 

Workshops 

Boiler  and  Power  House 

Gymnasium 

(These  figures  do  not  in  all  oases  represent  the  actual  cost  of  the  respective  buildings,  as  a  progressive  reduction 
has  been  made  for  depreciation. ) 

The  Henry  L.  Pierce  Building — the  newest  of  these — is  of  fire-proof  construction,  with  steel  doors  so 
arranged  that  fire  can  be  easily  controlled  and  confined  to  the  room  or  section  in  which  it  originates. 
Special  attention  has  been  paid  to  the  heating  and  ventilation,  and  an  abundance  of  properly  tempered 
fresh  air  is  delivered  to  all  parts  of  the  building.  The  electric  light  shades  are  the  result  of  special 
investigation,  and  the  glass  in  the  ivindoios  in  laboratories  on  the  southerly  exposure  is  ribbed  to  disuse  the 
light.^  Indirect  heating,  i.e.,  the  forcing  of  heated  air  by  fans,  is  applied  to  all  the  buildings  erected 
since  the  Rogers  building. 

Plans  are  now  in  preparation  for  two  additional  buildings  to  be  constructed  in  the  near  future. 
One  of  these  will  be  occupied  by  the  department  of  Bhysics  and  Electrical  Engineering,  the  other  will  be  a 
memorial  of  the  late  President  Walker,  and  will  be  devoted  to  the  social  and  physical  interests  of  students. 
It  will  include  a  large  and  well-equipped  gymnasium  and  reception-room  and  library,  and  numerous  smaller 
rooms  for  special  purposes.  Toward  the  erection  of  this  building  the  Alumni  of  the  Institute  have 
contributed  more  than  §100,000." 

8.  Budget  of  the  Institute. — "  The  annual  Budget  varies  greatly  from  year  to  year  with  fluctuations 
in  the  number  of  students  and  their  distribution  among  the  departments.  For  the  year  ending  30th 
September,  1900,  current  expenses  amounted  to  5335,000,  of  which  salaries  constituted  nearly  $250,000, 
the  other  larger  items  being  laboratory  supplies  and  libraries  $41,000,  general  expenses  §16,000,  repairs 
112,000.  Among  salaries  administration  should  be  charged  with  between  $15,000  and  $20,000,  although 
the  exact  separation  is  not  practicable. 

The  tuition  fee  is  two  hundred  dollars  a  year  (£42),  which  is  much  less  than  the  average  cost  to  the 
Institute.  Duriug  the  past  year  this  has  amounted  to  $350  (£73),  per  student,  including  interest  on  the 
cost  of  property. 

The  property  held  by  the  Institute  in  September,  1900,  was  valued  at  $3,339,441.  Of  this, 
$1,761,8.54  was  invested  in  various  stocks  and  bonds,  $1,460,5S7  in  land,  buildings,  and  equipment,  and' 
$111,000  in  sundries  and  cash.  The  total  income  was  $347,138,  $200,745  being  from  students'  fees,  and 
the  balance  largely  from  the  interest  on  various  funds  and  gifts  from  the  State  of  Massachusetts'  and 
the  United  States.  The  expenses  were  $355,726;  made  up  of  salaries,  for  instruments,  $198,838 ;  for 
administration,  $23,351,  and  for  labour,  $26,883;  department  supplies,  $41,488;  rents,  $12  575-  renairs 
$12,406;  and  general  expenses,  $10,707."  '        '  g  '' 

1  At  an  educational  conference  hold  in  Sydney  some  speakers  ridiculed  attention  to  such  matters  as  the  above      In 
the  greater  world,  where  experience  and  better  education  prevail,  a  difTercnt  view  is  taken. 


Approx. 

$200,000 

£41,667 

150,000 

31,250 

90,000 

18,750 

57,875 

12,057 

154  297 

32,145 

30,000 

6,250 

26,917 

5,607 

7,968 

1,660 

d.03 

Q  Library  and  PtihUcai ions.--"  Th<5  Institute's  library  coutaias  53,Sol  volumes  and  15,235 
pamphlets  and  maps  divulel  mto  the  department  libraries  which  are  located  in  the  rooms  of  the 
respective  departments  and  are  kept  thorounhly  up  to  date. 

~i  .1-  The  publications  of  the  Institute  include  the  annual  'catalogue  and  programme,  the  annual  report 
ot  the  I'resident  and  Treasurer,  and  the  special  descriptive  circulars  of  the  Institute,  the  Technology 
Quarterly  and  Proceedings  of  the  Society  of  Art.,  and  the  Technology  Review,-a  graduates'  magazine 

A  list  ot  publications  of  the  Institute  and  of  its  pist  and  present  odicors  a''nd  students  exhibits 
eflectively  the  amount  oi  scientific  work  centred  in  the  school  (a  copy  is  sent  herewith)." 

\Q  Oraduatps  of  the  Institute.— ■■'  The  graduates  of  the  Institute  have  a  general  organisation  includ- 
ing all,  and  by  semi-annual  meetings  and  committee  work  form  an  effective  auxiliary  in  maintaining  the 
outside  reputation  of  Ihe  school.  The  character  of  their  work  has  been  in  the  past  the  best  advertisement 
of  the  school  and  the  best  aid  to  its  graduates  in  securing  prompt  foothold  in  industrial  establishments. 
The  public  recognition  of  their  efficiency  has  become  so  general  that,  except  in  seasons  of  temporary 
business  depression,  it  is  difficult  to  find  graduates  for  vacant  places." 

.  11-  The  detailed  Curricula.— The  preceding  sketch  glver-<  an  excellent  general  idea  of  the  Institute 
and  its  splendid  work.  It  needs,  however,  to  be  supplemented  hy  the  detailed  curricula  for  each  course, 
if  one  would  know  exactly  the  difference  between  the  Hl//her  Technical  Golleycs  and  Trade  Schools.  The 
following  information,  derived  from  the  "  Annual  Catalogue"  of  the  Institute,  for  the  year  1901-2,  and 
the  Special  Catalogue  of  the  Department  of  Architecture,  is  compiled  in  sucdi  a  form  as  to  clearly  shew 
the  time  devoted  to  the  various  subjects  in  each  of  the  courses. 


12.  The  Course  in  Civil  Enrjineerinj.- 
Catalogue : — 


-The  Course  in  Civil  Engineering  is  thus  refeired  to  in  the 


"  The  Course  in  Civil  Engiueeriug  is  designed  to  give  tlio  student  sound  training,  both  theoretical  and  practical,  in 
the  sciences  and  principles  upon  which  professional  practice  is  based.  Particular  care  is  taken  to  enforce  the  application  of 
the  principles  taught,  and  the  student  is  made  familiar  with  thfc  use  of  Engineering  instruments  and  with  the  usual  problems 
of  practice. 

"  Civil  engineering  is  the  broadest  in  scope  of  the  engineering  professions,  being  the  parent  stem  from  which  have 
diverged  all  the  other  branches  ;  but,  even  thougli  these  have  become  recognised  as  distinct  professions,  the  field  of  civil 
engineering  still  remains  so  large  that  no  one  can  become  expert  iu  its  whole  extent.  It  covers  topographical  engineering  ; 
the  building  of  railroads,  harbours,  docks,  and  other  works  serving  the  purposes  of  commerce  and  transportation  ;  municipal 
engineering,  including  the  construction  of  sewers,  waterworks,  roads,  and  streets  ;  structural  engineering,  including  the 
construction  of  bridges,  buildings,  walla,  foundations,  and  .ill  fiwd  strucl}ures  ;  hydraulics,  the  development  of  water 
power,  and  other  branches.  All  of  these  branches  of  engineering  rest,  however,  upon  a  relatively  compact  body  of 
principles,  and  in  these  principles  the  students  are  trained  by  practice  in  the  class-room,  the  drawing-room,  the  field,  and 
the  testing  laboratory. 

"In  the  comparatively  advanced  work  of  the  fourth  year,  the  student  is  oflfered  a  choice  between  three  options  or 
lines  of  study,  viz,  a  general  option  in  civil  engineering,  an  option  in  which  more  than  usual  attention  is  devoted  to 
highways,  railroads,  and  railroad  management,  and  an  option  giving  special  attention  to  geodosy  and  topography. 

"In  the  summer  vacation  following  the  third  year  four  weeks  are  devoted  to  a  course  of  field-work  in  geodeti 

topographic    surveying,    including   hydraulic   measurements     and  geological   field-work.      

students,  and  is  is  required  of  those  taking  the  geodetic  option." 


This   course    is    open 


ic  and 
to  all 


The  details  of  the  Curriculum  are  as  hereunder.  It  should  be  noted  that  throughout  the 
following  programmes  there  are  15  weeks  in  a  term,. but  where  the  hour.s  per  week  has  a  subscript  number 
the  course  last  only  the  number  of  weeks  shewn  by  the  subscript. 


Civil  E>^gineeiiino.     (I) 


First  Term. 

Algebra 

Plane  Trigonometry     ... 

Inorganic  Chemistry  ;  Chemical  Laboratory 

Mechanical  Drawing  and  Geometrical 

Preehand  Drawing 

Prenchi  or 

German" 

Ehetoric  and  English  Composition    ... 

Military  Science 


ITEST 

Hrs.  per 
Week. 
..     2 


TE.iR. 


Second  Term. 


Hrs.  per 
Week. 
..      4 
..      1 


Analytic  Geometry 

Spherical  Trigonometry 

Inorganic  Chemistry  ;  Qualitative  Analysis  ; 

Chemical  Laboratory        ...  ...  ...     6 

Mechanical   Drawing   and  Descriptive  Geo- 
metry        ...          ...          ...  ...  ...   12 

Freehand  Drawing       ...          ...  ...  ...     2 

Prenchi  or         ...          ...          ...  ...  ...      3 

German^            ...          ...          ...      •  ...  ...     3 

United  States  History...          ...  ...  ...     2 

Military  Science           ...          ...  ...  ...  — 


SECOI.'D   TEAH. 


First  Terin. 

Surveying  and  Plotting 

Topographical  Drawing 

Elements  of  Astronomy 

Differential  Calculus   ... 

physics :  Mechanics,   Wave-motion,    Electri 

city  (lectures) 
Descriptive  Geometry  ... 
German  or 
French  ... 
Jlnglish  Literature 
European  History  (since  1815) 


Hrs.  per 
Week. 
..     0 
2 

..      1 
..     3 

5 
5 
3 
3 

1 


Second  Term. 


Surveying  and  Plotting 

Mechanism 

Dynamical  Geology 

Integral  Calculus 

Physics-Electricity,  Optics  (lectures) 

German  or 

French  ... 

English  Literature  and  Composition.. 


Hrs.  per 
Week. 
...  5 
2 
'.'.  3 
..  3 
..  5 
..  3 
..     3 

9, 


THIED 


1  Students  entering  on  French  take  German  in  their  second  and  third  years. 
?  Students  entering  on  German  take  French  in  their  second  arid  third  years, 
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THIED   TEAE. 


First  Term. 

Eailroad  Engineering  ... 

Eailroad  Drawing  and  Field-work 

Advanced  Surveying  ... 

Stereotomy 

Structural  Geology 

Physics:  Heat 

Physical  Laboratory    ... 

General  Statics  ;  Stress  in  Frames  ; 
of  Materials 

German,  or 

French  ... 

Political  Economy  and  Industrial  History 


Hrs.  per 

Week. 

...  2 

...  4 

...  2 

...  4 

..  2 

..  2 


Strength 
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3 
3 

2 


Second  Term. 

Eailroad  Engineering 

Highway  Engineering 

Drawing  and  Field-work 

Advanced  Surveying 

Theory  of  Structures 

Stratigraphic  Geology 

Physical  Laboratory 

Strength    of     Materials  ;    Kinematics     and 
Dynamics;   Theory  of  Elasticity 

German,  or 

French  ... 

Political  Economy  and  Industrial  History  ... 

Business  Law  ... 


Hrs.  per 
Week. 

.  3jo 

.  35 

.  5 

.  2 

.  2io 

.  2 

.  2 


3io 

3 

3 

1 
1 


rOUETH   YFAE. 


Hrs.  per 
Week. 


First  Term. 

Theory   of  Structures :  Bridges  and   similar 

structures              ...         ...  ...         ...     3 

Hydraulics        ...         ...          ...  ...         ...     3 

Industrial  Electricity  ...  ...         1 


Options. 

■  Sanitary  and  Hydraulic  Engineering  ...  3 

Bridge  Design      ...         ...         ...  ...  C 

Foundations  ...         ...         ...  ...  1 

Hydraulic  Measurements  ...  ...  3 7 

Practical  Astronomy        ...         ...  ...  1 

Steam  Engineering  ...  ...  ...  2 

^Metallurgy  of  Iron  1 


rEailroad  Signals  (time  specially  arranged 
each  year). 

Eailroad  Engineering      ...         2 

Eailroad  and  Highway  Design  ...         ...  3 

2 -{  Eailroad  Management     2 

Bridge  Design       ...         ...  6 

Foundations          ...         ...         ...         ...  1 

Steam  Engineering           ...  2 

^Metallurgy  of  Iron         ...         ...         ...  1 


Bridge  Design      ...  ...  5 

Geodesy  a«^         ...         ...  ...  ...  8 

Astronomy  ...  ...  1 

Hydraulic  Measurements  ...  ...  87 

Method  of  Least  Squares  ...  ...  2 

^Physical  Laboratory        ...  ...  ...  4 


Second  Term. 


Hrs.  per 
Week.: 


Theory   of   Structures  :  Bridges   and  similar 
Structures  ...         ...         

Thesis... 


Options. 

Advanced  Structures       ...  ...         ...  2 

Hydraulic  Engineering 3 

Elements  of  Geodesy      ...         1 

Bridge  Design      ...  ...  ...         ...  6 

Sanitary  and  Hydraulic  Design...  ...  2 

Sanitary  Science  and  Public  Health      ...  1 

Steam  Engineering  ...  ...  ...  2 

^Engineering  Laboratory ...         ...         ...  2^ 


f  Advanced  Structures        ...  ...  ...  2 

I  Eailroad  Engineering      ...  ...  ...  3 

I  Eailroad  and  Highway  Design  ...  ...  3 

2^  Bridge  Design       ...          ...  ...  ...  C 

Building  Construction     ...  ...  ...  1 

Steam  Engineering           ...  ...  ...  2 

^Engineering  Laboratory...  ...  ...  2^ 

f Hydraulic  Engineering    ...  ...  ...  3 

nj  Geodesy    ...          ...          ...  ...  ...  12 

j  Geodetic  Laboratory        ...  ...  ...  — 

[_ Physical  Laboratory        ...  ...  ...  3 


13.  Course  in  Mechanical  Engineering. — The  course  in  Mechanical  Engineering  aims  at  equipping 
"  the  student  with  such  training  in  pure  and  applied  mathematics  as  shall  qualify  him  to  deal  with  the  engineering 
problems  of  his  profession  from  the  most  favourable  standpoint.  It  attempts  by  instruction,  both  theoretical  and 
practical,  to  acquaint  him  with  engineering  practice,  and  to  give  him  a  proper  groundwork  upon  which  to  base  a  pro- 
fessional career.     The  more  strictly  professional  work  of  the  course  may  be  classified  as  follows  : — 

"Mathematics,  physios,  and  applied  mathematics  are  given  outside  the  Department,  the  last  including  the  study  of 
the  strength  of  materials,  with  practice  in  testing. 

"  Recitation-room  work  of  the  Department  proper  begins  with  the  study  of  mechanism,  the  construction  of  gear- 
teeth,  etc.,  and  is  continued  by  courses  on  machine  tools  and  cotton  machinery.  Courses  are  given  on  valve-gears, 
thermodynamics,  steam  boilers,  and  the  theory  of  the  steam  engine.  The  fourth  year  instruction  includes  applied 
dynamics,  further  study  of  steam  engineering,  hydraulics  and  hydraulic  motors,  foundations,  and  industrial  management, 
and  a  course  m  machine  design,  combining  study  and  drawing.  The  option  is  given  of  courses  in  locomotive  construction, 
mill  engineering,  marine  engineering,  and  heating  and  ventilation. 

"  Drawing-room  work  begins  in  the  second  year.  The  students  make  working  drawings  from  measurements,  and 
the  drawings  necessary  in  connection  with  the  course  in  mechanism  and  gear  construction.  In  the  third  year  they  make 
detail  and  assembly  drawings  from  machinery,  and  this  is  followed  by  mechanism  designs  and  boiler  drawings. 

"Instruction  in  mechanic  arts  includes  carpentry,  pattern-making,  forging,  chipping,  filling,  and  machine-tool 
work. 

"  Engineering  laboratory  work  begins  with  drill  in  steam-engine  tests  in  the  second  term  of  the  third  year,  and  is 
continued  throughout  the  fourth  year,  including  tests  of  bpilers,  pumps,  power,  etc.,  and  a  large  amount  of  investigation." 

The 
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The  details  of  the  curriculum  are  as  follows : 

Mechanical  ENOiHEEBiNa  (II). 
The  First  Term  of  the  First  Year  is  identical  with  that  of  Civil  Engineering. 


EIEST  TEAB. 

Second  Term. 


Analytic  Geometry  ... 

Theory  of  Equations 

Inorganic  Chemistry;  Qualitative  Analysis;  Chemical  Laboratory 

Mechanical  Drawing,  and 

Descriptive  Geometry 

Freehand  Drawing   ... 

French,!  or     ... 

German^ 

United  States  History 

Military  Science 


Hrs.  per 

Week. 

4 

llO 
6 

65 

610 

2 

5 

3 

2 


First  Term. 

Principles  of  Mechanism 

Drawing  ...         ...         ...         ...  2 

Carpentry  and  "Wood-turning 4 

Differential  Calculus 3 

Physics :  Mechanics,  Wave-motion,  Electricity 

(lectures) 5 

Descriptive  Geometry 5 

German,  or       ...         ...         ...         ...         ...  3 

French  ...  ...  ...  ...         ...         ...  3 

English  Literature       ...         ...         ...         ...  1 

European  History  (since  1815)      2 


SECOND   TEAE. 

Hrs.  per 
Week. 

..     2 


Second  Term. 

Hrs.  per 
Week. 

Mechanism  :  Gear- teeth;  Machine-tools; 

Cot- 

ton  Machinery      

...     3 

Drawing 

...     6 

Pattern  Work 

...     2 

Foundry  (elective)       

...     2 

Integral  Calculas          

...     3 

Physics :  Electricity,  Optics  (lectures) 

...     5 

German,  or 

...     3 

French  

...    n 

English  Literature  and  Composition... 

...   2 

THIBD  TEAE. 


First  Term.                           ^wJk' 
Steam  Engineering :    Yalve-gears  ;   Thermo- 
dynamics   ...         ...         ...         ...         ...  3 

Drawing  ...         ...         ...         ...         ...  6 

Industrial  Electricity  ...  ...  ...         ...  1 

Dynamo-electric  Measurements         ...         ...  1 

Forging...         ...         ...         ...         ...         ...  4 

Elements  of  Differential  Equations  ...         ...  2^ 

Physics:  Heat...         ...         ...         23 

Physical  Laboratory    ...         ...         ...         ...  2j 

General  Statics  ...         ...         ...         ...  2 

German,  or       ...         ...         ...         ...         ...  3 

French  3 

Political  Economy  and  Industrial  History   ...  2 


Hrs.  per 
Week. 

...     3 


Second  Term. 

Steam  Engineering  ;  Boilers  ... 
Drawing,  Design,  and  use  of  Surveying  In- 
struments ...         ...         ...         ...  ...  5 

Engineering  Laboratory         ...         ...  ...  2 

Forging,  and     ...          ...          ...         ...  ...  Cg 

Chipping  and  Filing     ...         ...  65 

Physical  Laboratory    ...         ...         ...  ...  2 

Strength     of     Materials  ;     Kinematics  and 

Dynamics  ...         ...         ...         ...  ...  3 

German,  or       ...         ...  ...  3 

French  ...         ...         ...         ...          ...  ...  3 

Political  Economy  and  Industrial  History    ...  1 

Business  Law   ...  ...         ...         1 


FOUETH  TEAE. 


First  Term. 

Steam  Engineering 

Machine  Design 

Hydraulics 

Dynamics  of  Machines 

Engineering  Laboratory 

Chipping  and  Filing    ... 

Machine-tool  Work 

Strength  of  Materials ;  Friction 

Heating  and  Ventilation 

Metallurgy  of  Iron 

Options. 

1.  Marine  Engineering 

2.  Locomotive  Construction  ... 

3.  Mill  Engineering    

("Heating  and  Ventilation  ... 

4.  <  Dynamo-electric  Machinery 
(.Hygiene  of  Ventilation    ... 


Hrs.  per 
Week. 
...      28 

...     9 
...     3 

...    -s, 

...  4 

...  67 

. . .  610 

...  3 

..  1 

...  1 


36 
36 
36 

2 

2 
I5 


Second  Term. 

Hydraulic  Motors        

Engineering  Laboratory 

Machine-tool  Work 

Strength  and  Stability  of  Structures  ;  Theory 

of  Elasticity 
Foundations 
Industrial  Management 
Thesis 


Options. 

1.  Marine  Engineering 

2.  Locomotive  Construction 

3.  Mill  Engineering    ... 

4.  Heating  and  Ventilation 


Hrs.  per 
Week. 
..     2 
..     4 
61a 


3 

25 
25 


14. 


*  Students  entering  on  French  take  German  in  their  second  and  third  years. 
2  Students  entering  on  ^erman  take  Fre^jck  in  their  second  and  third  years, 
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14<.  The  Course  in  Mining  Engineering  and  Metallurgy. — The  course  in  Mining  Engineering  and 
Metallurgy  is  thus  referred  to  in  the  Catalogue  : — 

"The  mining  and  metallurgical  engineer  has,  of  necessity,  demands  made  upon  him  in  a  great  variety  of  lines.  The 
policy  of  the  school  is  to  give  him  the  underlying  principles  of  mathematics,  physics,  chemistry,  mineralogy,  geology, 
mining  engineering,  and  metallurgy,  as  well  as  some  practical  knowledge  of  mechanical,  civil,  and  electrical  engineering. 
Thus  equipped,  he  can,  after  graduation,  take  up  specialised  work,  with  the  expectation  of  carrying  it  on  successfully. 

"  With  the  studies  included  under  the  first  option,  the  course  is  a  general  one,  adapted  to  the  needs  of  students  who 
prefer  not  to  make  an  immediate  choice  between  professional  specialities.  Those  who  have  not  a  serious  reason  for  doing 
otherwise  are  advised  to  take  this  option. 

"The  second  group  of  optional  studies  is  arranged  with  reference  to  mechanism  and  the  steam-engine,  the  time 
necessary  being  taken  from  surveying,  geology,  and  mining  engineering.  This  course  is  adapted  especially  for  the  iron  and 
steel  metallurgist. 

"  Valuable  opportunities  are  offered  for  observation  and  field-work  in  the  summer  schools  of  mining  and  metallurgy, 
and  in  mineralogical  excursions,  as  well  as  in  the  ample  laboratories  of  the  Institute. 

"  For  students  able  to  devote  an  additional  year  to  professional  study,  a  definite  graduate  course  of  one  year,  which 
may  lead  to  the  degree  of  Master  of  Sciences,  has  been  arranged.  In  view  of  the  exceedingly  varied  demands  likely  to  be 
made  upon  the  professional  mining  engineer,  such  an  extension  of  the  course  offers  peculiar  advantages,  even  if  taken 
without  the  intention  of  obtaining  a  higher  degree." 

The  details  of  the  curriculum  are  as  shewn  hereunder  : — 

MiNiNe  Engineekino  and  Metallttegt  (III). 
The  Eirst  Tear  is  identical  with  that  of  Mechanical  Engineering, 


second  teae. 


First  Term. 
Mineralogy  and 
Blowpipe  Analysis! 
Diiferential  Calculus    ... 

Physios:  Mechanics, Wave-motion,  Electricity 
(lectures)  ... 

German,  or 
French  ... 

English  Literature 

European  History  (since  1815) 

Options. 

■.     f  Surveying  and  Plotting  ... 
/.  Topographical  Drawing  ... 

2    C  Descriptive  (jreometry 
(  Principles  of  Mechanism 


Hrs.  per 
Week. 


4 
2 

3 

5 

3 
3 

L 

2 


Second  T<rm. 


Blowpipe  Silver  Assayi 

Integral  Calculus 

Physics  :  Electricity,  Optics  (lectures) 

G-erman,  or 
French   ... 

English  Literature  and  Composition... 


Options. 

r  Surveying  and  Plotting   ... 
L  ■<  Structural  and  Chemical  Geology 
(.Dynamical  Geology 


Hrs.  per 
Week. 

...     2 

...     3 

...     5 

;..         3 

...     3 


C  Mechanism  :  Gear-teeth  ;  Machine  Tools     2 
2.   <  Theoretical  Chemistry     ...  ...  ...     2 

(.Drawing    ...  ...  ...  ...         ...     3 


Note.— Summer  Course  in  Practical  Mining  or  Metallurgy  (Elective).     Field-work  in  Mineralogy  (Elective). 


THIED    TEAE. 


First  Term. 


Hrs.  per 
Week. 


Assaying 

Analytical   Chemistry :    Qualitative  Analysis 

(lectures  and  laboratory) 
Physics:  Heat... 
Physical  Laboratory     ... 
General  Statics... 

German,  or 
French  ... 

Political  Economy 

Options. 

/  Mining  Engineering 
n    J  Historical  Geology 
1  Industrial  Electricity 
C  Dynamo-electric  Measurements 

r  Steam    Engineering;    Thermodynamics; 
2.  <  Valve-gears   ... 

(Drawing    ... 


2, 
2 

3 
3 

2 


Hrs.  per 
Week. 


Second  Term. 

Quantitative  Analysis  (lectures  and  laboratory)  8 

Physical  Laboratory    ...  ...  ...         ...  2 

Strength    of    Materials;     Kinematics    and 

Dynamics  ...  ...  ...  ...         ...  3 

German,  or        ...  .  .  ...  ...  3 

French   ...  ...  ...  .  ...  3 

Political  Economy  and  Industrial  History   ...  1 

Business  Law    ...  ...  ...  ...  .  .  1 


Options. 

f  Mining  Engineering 

(  Theoretical  Chemistry     ... 

C  Steam  Engineering  ;  Boilers 
(  Engineering  Laboratory  ... 


rOUETH 


'  Students  ,n  Option  2  are  required  to  take  .i,,.,-  Blowpipe  Analysis  or  Blowpipe  Silver  Assay. 
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POUETH   XEAE. 


Hrs.  per 

Week. 


iPirst  Term. 

Mining  Engineering:  Ore-dressing  ... 

Memoirs,  Laboratory  Eeports  ...  ...  2 

Metallurgy  (non-ferrous)       ...  ...  ...  2 

Metallurgy  of  Iron      ...         ...  ...  ...  1 

Metallurgical  Laboratory        ...  ...  ...  8 

Quantitative  Analysis  (lecturcsandlaboratory)  13 

Heat  Measurements     ...         ...  ...  ...  i) 

Hydraulics        ...         ...         ...  ...  ...  3 

Strength  of  Materials  ;  Friction  ...  ...  3 


Mrs.  pef 
Week. 
Mining  and  Metallur- 
2 

2 

3 

14 


Second  Verm. 

Mining  Engineering 
gical  Machinery   ... 

Memoirt^,  Laboratory  Eeports 

Metallurgy  (non-ferrous) 

Metallurgical  Laboratory 

Q.uantitative  Analysis  (lectures  and  laboratory)  12 

Thesis — 


Options. 

1.  Quantitative  Analysis  (additional)  ...   13 

2.  Engineering  Laboratory     ...  ...         ...     4 


L5.  Course  in  Archi!eclitre. — The  Architectural  Course  aims  at  preparing  its  members  : — 

"  Not  only  for  their  years  of  work  as  subordinates,  when  accuracy,  rapidity,  and  taste  in  drawing  and  design,  with 
knowledge  of  detail,  will  be  the  most  useful  qualifications,  but  also  for  their  subsequent  independent  career,  when 
the  value  of  technical  knowledge  will  become  important. 

"Opportunities  are  offered  for  one  or  two  years  of  graduate  professional  work.  The  value  of  such  continuous  and 
uninterrupted  study  at  a  period  when  the  students  are  best  litted  for  it  cannot  be  overestimated.  The  time  may  be  devoted 
to  advanced  design  in  continuation  of  either  Option  1  or  Option  2. 

"To  Option  1,  the  general  course  in  architecture,  have  been  recently  added  Option  2,  Architectural  Engineering,  and 
Option  3,  Landscape  Architecture 

"  Options  1  and  2  are  identical  to  the  middle  of  the  third  year.  The  professional  work  of  these  options  begins  in  the 
second  year,  with  the  study  of  the  five  orders  and  their  applications.  The  student  is  made  familiar  with  the  materials 
and  principles  of  constriiotion  by  lectures  and  visits  to  buildings.  • 

"  In  the  third  year  the  time  devoted  to  architectural  history  is  much  increased,  specifications  are  discussed,  and 
sufficient  practice  in  working  drawings  is  given  to  enable  the  student  to  be  of  immediate  service  on  entering  an  architect's 
office. 

"  A  technical  course  in  heating  and  ventilation  is  given  in  the  third  year,  illustrated  by  the  study  of  important  public 
buildings  in  the  city.  In  the  fourth  year,  applied  mechanics  and  graphical  statics  are  applied  to  general  practice,  and 
exercise  is  given  in  designing  trusses  and  in  the  various  problems  occurring  in  modern  construction. 

"  Practice  in  architectural  design  is  continued  throughout  the  course,  and  also  instruction  in  drawing  from  the  oasj 
and  from  life.     Facility  in  rendering  is  gained  by  a  course  in  water  colour  and  pen-and-ink  drawing. 

"Option  2  includes,  in  the  second  term  of  the  third  year  and  the  whole  of  the  fourth  year,  extended  courses  in 
structures  and  structural  design,  in  place  of  the  purely  architectural  design  and  allied  work  of  Option  1." 

The  detailed  curriculum  is  developed  as  hereunder : — 

AncHiTECirEE  (IV). 
The  First  Term  of  the  First  Year  is  identical  with  that  of  the  other  courses. 

Second  Term. 


Materials  of  Architecture  ... 

Shades  and  Shadows 

Analytic  Geometry 

Theory  of  Equations 

Mechanical  Drawing,^  and... 

Descriptive  Geometry 

Ereehand  Drawing . . . 

French,^  or... 
German^ 

United  States  History 

Military  Science 


SECOND 

First  Term. 

Elementary  Design      

Architectural  History  : 

Hrs.  per 
Week. 
...     6 

...     1 

Materials           

...     1 

Shades  and  Shadows    ... 

...     2s 

Erefih  an  d  D  r a wi  n  g 

...         ... 

...     4 

.Differential  Calculus   ... 

...     3 

Physics:  Mechanics,  Wave 
(lectures) 

German,  or       

French  ... 

-motion,  Electric 

ty 

...     5 

...     3 
...     3 

English  Literature 

... 

...     1 

European  History  (since 

1815) 

...     2 

Hrs.  per 
Week. 
1 
o 

4 

..       lio 
..     112 

..        I^'l2 

3 

..       3 
..       3 

9 


Second  Term.  Hrs.  per 

Week. 

Design   ...         ...         ...         ...         ...  ...     7 

Architectural  History  ...  ...  ...  ...      1 

Perspective       ...         ...  ...  ...  ...     1 

Stereotomy       ...         ..■         ...         -■•  ...     1 

Freehand  Drawing       ...  ...  ...  ...     4 

Integral  Calculus         ...  ...         ...  ...     3 

Physics:  Electricity,  Optics  (lectures)  ...     5 

German,  or       ...         ...  ...  ...  ...     3 

French  ...         ...         ...  ...  ...  •■•     3 

English  Literature  and  Composition 2 


'  Twelve  hours  per  week  for  three  weeks. 

*  Students  entering  on  French  take  German  in  their  second  and  third  years. 

'  Students  entering  on  German  take  French  in  their  second  and  third  years. 
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THIBD   TEAK. 


First  Term. 

Design  ... 

Arcbitectural  History  ...  

Perspective 

Specifications  and  Working  Drawings 

Preehand  Drawing 

Heating  and  Ventilation 

General  Statics,.. 

German,  or* 

Frencli  ... 

Political  Economy       


Hrs.  per 
Week. 
...  10 
...  2 
...  1 
...  4 
...  4 
...  3 
...     2 

...     3 
...     3 

...     2 


Second  Term.  Hrs.    er 

Week. 

Architectural  History 2 

Preehand  Drawing       ...         ...         ...  ...  4 

Pen-and-ink      ...         ...         ...         1- 

Strength  of  Materials  ...  ...  ...         .  .  3 

Germao,  or       ...         ...         ...         .■•  •••  3 

French ...         ...         ...  ••.  3 

Political  Economy  and  Industrial  History  ...  1 

Business  Law  ...         ...         ...         ••■  ■•■  1 

Options. 

f  Design       ...         ...         ...         14 

I  Building  Stones 2 

C  Structures...         ...         ...         ...         ...     2 

2.  \  Structural  Design  Pg 

^  Heating  and  Ventilation 2 


FOURTH   TEAE. 


Mrst  Term. 

History  of  Construction 
European  Civilisation  and  Art 
Pen-and-ink 


Ojotions. 

Design 

Constructive  Design 
History  of  Ornament 
Life  Class  ... 
Water-colour 
^Strength  of  Materials 


1. 


/"Acoustics  ... 
„    )  Structures... 
■  1  Structural  Design 
(^Strength  of  Materials 


Hrs-  per 
Week. 
...      1 

...     3 

...     1 


19 

78 

lio 

4 

2 

37 

Is 

8 

19 

3 


Second  Term. 

Business  Eelations 
European  Civilisation  and  Art 
Sanitary  Science  and  Public  Health  ... 
Design:  Thesis 

Options. 


1. 


History  of  Ornament 
Life  Class  ... 

Modelling 

Pen-and-ink 

Water-colour 

Colour 


r  Structures...         ...         ...         

2.   ]  Building  Stones 

(  Laboratory  Tests  of  Building  Materials 


Hrs.  per 
Week. 
...      1 

...    3 

...     1 

...  26 


lio 

4 

2 

1 

2 

Is 

3 

2 
3; 


The  Option  on  Landscape  Architecture  will  be  best  understood  from  the  following ; — 

Option  3. 

Landscape  Abchitectuee  IV  {continued), 

T^iB  first  year  is  identical  with  that  of  the  previous  course  (Architecture,  Options  1  and  2). 


SECOND   TEAK. 


Hrs.  per 
Week. 
..     5 


First  Term. 

Architectural  Elementary  Design 

Shades  and  Shadows    ...         ...         ...         ...  2^ 

Horticulture     ...         ...         ...         ...         ...  2 

Biology...         ...         ...         ...         ...         ...  1 

Surveying  ...         ...  ...         6 

Topographical  Drawing  ...         ...         ...  2 

Freehand  Drawing       ...         ...         ...  ...  4 

Physics:  Mechanics,  Wave-motion,  Electricity 

(lectures)  ...         ...         ...         ...         ...  5 

German,  or       ...         ...         ...         ...         ...  3 

Eftnch 3 

English  Literature       1 

European  History       2 

Architectural  History ...         ...         1 


Second  Term. 


Architectural  Design  ... 

Perspective 

Horticulture 

Botany  ... 

Dynamical  Geology     ... 

Surveying 

Freehand  Drawing 

Physics :  Electricity,  Optics  (lectures) 

German,  or 
French  ... 

English  Literature  and  Composition.,. 

Architectural  History 


Hrs.  per 

Week. 
...     4 

...  1 

...  2 

...  2 

...  3 

...  5 

...  4 

...  5 

...  3 

...  3 

...     2 
...     1 

THIRD 
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First  Term. 
Design  ... 

Architectural  History ... 
Horticulture 

Elements  of  Natural  Laiubcape 
Curves  and  Earth-work 
Advanced  Surveying  (Stadia)  .. 
Structural  Geology 
Freehand  Drawing 
German,  or 
French  ... 

Political  Economy 


THIED 

Hrs.  per 
Week. 
...      8 


4 

llO 
2 

2 
2 

4 

:{ 
3 

3 


Second  Term. 

Landscape  Design 

Horticulture 

Highway  Engineering... 

Advanced  Surveying  (Plane  Table)  ... 

Architectural  History,.. 

Freehnnd  Drawing 

Field  AV^ork  and  Drawinc: 

Economic  Geology 

German,  or 
Frencli  ... 

Political  Economy  and  Industrial  History 

Business  Law    ... 

Pen-and-ink 


Fast  Term. 

Landscape  Architecture 

Landscape  Design        ...  ...         ...  ...  11 

Horticulture      ...  ...  ...  ...  ...  4 

Specifications  and  Working  Drawings  (Land- 
scape Gardening)     ...  ...  ...  ...  2 

Sanitary  Engineering  and  Drainage  :  Masonry  4 

History  of  Ornament  ...  ...         ...  ...  ]jq 

Life  Class  ...         ...         ...         ...         ...  4, 

Pen-and-ink       ...  ...  ...         ...  ...  1 

"Water-colour    ...  ...  ...  ...         ...  2 

European  Civilisation  and  Art  \i 


rOUnTH    YEAR. 

Hrs,  per 

Weelj. 
..      1 


Second  Term. 

Landscape  Architecture 

Horticulture 

History  of  Ornament  ... 

Business  Relations 

Life  Class 

Modelling 

Pen-and-ink 

Water-colour    ... 

Public  Health  and  Sanitation  .. 

Photography     ... 

European  Civilisation  and  Art 

Landscape  Design  :  Thesis 


Hrs.  per 
Weelc. 

..  10 

..     4 

..     36 

..     2 

..     2 

..     4 

..     4 

..     4 

..     3 
..     3 

..     1 

..     1 

..     1 


Hrs.  per 
Weeli. 

1 

4 

lio 
1 
4 
2 
1 
2 
1 
1 

3    .^ 
16 


10.  The  Course  in  Ghemldry. — The  Course  in  Chemistry  is  stated  to  be — 

"  Designed  to  prepare  students  to  conduct  manufacturing  operations  based  on  chemical  principles,  to  act  as  con- 
sulting chemists,  to  become  teachers  of  chemistry,  or  to  engage  in  scientific  research. 

"  Five  series  of  optional  studies,  including  respectively  engineering,  analyticnl,  sanitnry,  metallurgical,  and  physico- 
chemical  subjects,  and  extending  throughout  the  cour.se,  have  been  established  in  order  to  allow  students  to  prepare 
themselves  more  thoroughly  for  these  special  lines  of  chemical  work.  This  specialisation  does  not,  however,  preclude  a 
thorough  general  training  in  all  the  important  branches  of  cliemistry. 

"  The  class-room  work  consists  of  courses  of  lectures  on  inorganic  cliemistry.  The  non-chemical  studies,  such  as 
mathematics,  mechanical  drawing,  physios,  biology,  mineralogy,  English,  history,  political  economy,  and  language,  are 
selected  with  reference  to  their  bearing  on  chemical  work,  or  for  their  general  educational  value. 

"  The  student  spends  a  large  part  of  the  four  years  in  the  laboratories,  the  work  being  arranged  as  follows  : — In  the 
first  year  there  is  general  laboratory  practice,  in  which  the  student  is  taught  the  nature  of  chemical  processes  and  the  use 
of  chemical  apparatus,  and  is  drilled  in  accurate  habits  of  observation.  Qualitative  chemical  analysis  is  begun  in  the  second 
term  of  the  second  year.  Quantitative  analysis  follows  in  the  second  term  of  the  second  year,  and  continues  throughout  the 
course.  Practice  in  the  industrial,  sanitary,  organic,  and  physico-chemical  laboratories  follows  in  tlie  third  and  fourth 
years.  Effort  is  made  todevelope  self-reliance  in  the  student,  so  that  he  may  be  fitted  to  make  his  way  without  assistance. 
To  this  end  he  is  required  to  make  investigations,  involving  an  original  research  and  reference  to  chemical  literature  in 
English,  French,  and  German." 

The  detailed  programme  is  : — 

Chemistry     (V). 

FIEST   TEAB. 

First  Tirm   is  identical  with  those  of  the  other  courses. 

Second  Term.  Hrs.  per 

Week. 
Inorganic  Chemistry  ;  Qualitative  Analysis;   Chemical  Labora- 
tory        10 

Theory  of  Equations  ...  ...         ...  ...         ...  ...  lio 

Elements  of  Plane  Analysic  Geometry  ...  ...  ...         ...  2 

Mechanical  Drawing  ...  ...         ...         ...  ...         ...  0 

Freehand  Drawing...  ...  ...  ...         ...         ...  ...  2 

Wood  and  Metal  Turning 2 

French  or    ...         ...         ...         ...         ...         ...         ...         ...       3 

G-erman        ...         ...         ...         ...         ...  ...  ...  ...       3 

United  States  History        ...         ...         ...  ...  ...         ...       2 

Military  Science     ...         ...         ...         ...         ...         ...         ...     — 

3 — 3  F  iECOND 
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SECOND   TEAE. 


first  Term. 

Qualitative   Analysis   (lectures  and  labora- 
tory)         

Mineralogy     

Blow-pipe  Analysis    ... 
Physics :    Mechanics,    "Wave-motion,    Elec- 
tricity   (lectures) 

German,  or     ... 
French 

English  Literature     ... 

European  History  (since  1815) 

Options. 

1,  5,  Differential  Calculus  ... 

1.  Descriptive  Greometry 

2   q  4   ( Elements    of      Different: 
'    '    ■  (     Integral  Calculus 


Hrs.  per 
Week. 


4 

2 

5 

3 
3 

1 

2 


and 


Second  Term. 

Quantitative  Analysis  (lectures  and  labora 
tory)        

Physics  :  Electricity,  Optics  (lectures) 

Physical  Laboratory  .. . 

Physical  Measurements  (lectures)  ... 

German   or     ... 
French 

English  Literature  and  Composition 

Options. 

1,  5.  Integral  Calculus 

(' Dynamical  Geology,  or     ... 
„   „    ,   J  Chemical  Geology... 
'    '     ■  1  General  Biology     ... 

(^Industrial  Microscopy       


Hrs.  per 
Week. 

,     10 

5 

2 

1 

3 
3 

2 


3 

3 
2 
1 
2 


THIitD    YEAB. 


Wt,rst  Term. 

Quantitative  Analysis  (lectures  and  labora 
tory) 

Industrial  Chemistry... 

Physics :  Heat  

Physical  Laboratory 

Industrial  Electricity 

German   or 
French... 

Political  Economy 

Options. 

1.  Mechanism  and  Drawing. . . 

2,3.  Air,  Water,  and  Food  Analysis 

4.  Industrial  Chemical  Laboratory... 
Sugar  Analysis 

5.  Differential  Equations 


Hrs.  per 

Week. 

.     14 

26 

28 
27 

1 


4 
6 


Second  Term. 


Hrs.  per 
Week, 


Quantitative  Analysis  (lectures   and  labora- 

(tory)       ...         ...         ...         ...         ...  14 

Theoretical  Chemistry  ...  ...  ...  2 

Organic  Chemistry    ...  ...         ...         ...  1 

Industrial  Chemistry  ...  ...         ...  3io 

Assaying  ...         ...         ...  ...         ...  2 

German   or     ...         ...  ...         ...  ...  3 

French  3 

Political  Economy  and  Industrial  History...  1 

Business  Law ...         ...         ...         ...         ...  1 

Options. 

1,  2.  Industrial  Chemical  Laboratory         ...  5 

3.  Bacteriology  ...  ...  ...         ...  4 

,     ( Assaying  (additional)     ...  ...  ...  4 

i  Quantitative  Analysis  (additional)      ...  17 

r    ( Water  Analysis  ...  ...         ...  2 

(  Electrical  and  Heat  Measurements     ...  2 


POUETH   TEAE. 


Mrst  Term. 

Organic  Chemistry  (lectures) 

Organic  Analysis       

Organic  Preparations  and  Eeactions 

Molecular  Weight  Determinations  ... 

Theoretical  Chemistry 

Elements  of  Non-ferrous  Metallurgy 

Metallurgy  of  Iron    ... 

Testing  of  Oils 

Options. 

1.  Valve-gears  and  Drawing. . . 

2.  Proximate  Technical  Analysis  or 

Textile  Colouring 

g    f  Bacteriology  of  Water  and  Sewerage.. 
(Industrial  Biology 

^  Non-ferrous  Metallurgy 
.    J  Ore-dressing 

1  Laboratory  Eeports 
(.Metallurgical  Laboratory 

_    f  Electro-chemistry 
■   (  Kinetic  Theory  of  Gases 


Hrs.  per 
Week. 
.       3 


13 
1 
1 


Second  Term. 

Organic  Chemistry  (lectures) 

Gas  Analysis  ... 

Chemical  Equilibrium 

Thermo-  and  Electro-chemistry 

Electrical  and  Heat  Measurements. 

History  of  Chemistry 

Thesis  Report.s 

Thesis 


Hrs.  per 
Week. 


Options. 

Engines  and  Machines 

Physico-chemical  Laboratory 
(  Sanitary  Science  and  Public  Health    . . . 
<  Microscopical    Analysis  of  Water  and 
(,         Sewerage 

^Non-ferrous  Matallurgy  

1  Mining  Machinery         

)  Energetics  

V  Physico-chemical  Laboratory 


4 
2 
1 

2 

3 
2 

2 

2 

17, 
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17.  Course  in  Electrical  Engineer ing . — The  course  in  Electrical  Engineering  is  designed^ — 

"To  meet  the  needs  of  young  men  desirous  of  entering  upon  the  practice  of  any  of  the  various  applications  o 
electricity   in  the  arts.      Its  leading    studies  are  physios,    especially    theoretical    and  applied  electricity,  mechanical 
engineering,  and  mathematics. 

"  The  work  in  engineering  runs  parallel  with  the  electrical  subjects,  since  in  all  branches  of  electrical  engineering  a 
sound  knowledge  of  mechanics  and  motors,  of  measurements  of  power,  and  of  the  means  of  its  transmission;  etc.,  is 
essential.  Thus  the  second  year  includes  the  studies  of  mechanism,  meclianic  arts,  and  drawing,  and  the  third  year, 
applied  mechanics,  steam  engineering,  and  hydraulics.     Certain  of  these  subjects  are  also  continued  in  the  fourth  year. 

"An  extended  course  in  physics  begins  with  the  second  year,  and  is  continued,  by  leftures,  recitations,  and 
laboratory  work  to  the  end  of  the  third  year.  A  portion  of  this  is  devoted  to  electricity  ;  and  at  the  middle  of  the  second 
year  special  lectures,  readings,  and  recitations  on  this  topic  are  begun,  by  which  the  study  of  the  theory  of  electricity  is 
continued  until  the  end  of  the  fourth  year.  Work  in  the  physical  laboratory  begins  at  the  middle  of  the  second  year,  and 
continues  into  the  fourth  year,  leading  up  to  general  electrical  measurements  and  testing.  Throughout  the  fourth  year, 
in  the  laboratory  of  electrical  engineering,  tlie  student  pursues  courses  in  the  practical  study  of  dynamo-electric  machinery. 
Extended  courses  on  the  technical  applications  of  electricity  to  the  telegraph,  the  telephone,  electric  lighting,  and  the 
electrical  generation,  transmission,  and  utilisation  of  power,  etc.,  are  given  in  the  third  and  fourth  years,  the  latter  year 
being  chiefly  occupied  with  electrical  study  and  research. 

"  A  series  of  advanced  mathematical  topics  also  forms  an  important  part  of  the  work. 

"  A  graduate  course  in  electrical  engineering,  one  j'car  in  duration,  and  leading  to  the  degree  of  Master  of  Science, 
has  recently  been  instituted." 

The  details  of  the  course  are  as  hereunder  : — 

Electuical  Engineering  (VI). 
The  First  Tear  is  identical  witli  that  oE  Mechanical  Engineering. 

SECOND   TEAB. 


Fn.tTer,„.  ^rs^^ 

Physics:  Mechanics,  Wave-motion,  Electricity, 

(lectur.es)  ...          ...  ...  ...  ...  5 

Acoustics           ...          ...  ...  ...  ...  2 

Principles  of  Mechanism  ...  ...  ...  2 

Differential  Calculus    ...  ...  ...  ...  3 

Descriptive  Geometry ...  ...  ...  ...  5 

Carpentry  antf  .. .         ...  ...  ...  ...  2 

Metal-turning  ...         ...  ...  ...  ...  2 

German  or        ...         ...  ...  ...  ...  3 

French  ...          ...          ...  ...  ...  ...  3 

English  Literature       ...  ...  ...  ...  1 

European  History  (since  1815)  ...  ...  2 


Second  Term. 

Physics  :  Electricity,  Optics  (lectures) 

Physical  Laboratory:  Mechanics,  Optics 

Physical  Measurements  (lectures)     ... 

Theoretical  Electricity .. . 

Mechanism  :  Gear-teeth,  machine-tools 

Drawing 

Integral  Calculus 

Carpentry  and  Wood-turning 

German  or 

French  ...         ...         ...  ... 

English  Literature  and  Composition... 


Hrs.  per 
Week. 

...  5 

...  2 

...  1 

...  2 

...  2 

...  5 

...  3 

...  2 

...  3 

...  3 

...  3 


THIRD    TEAR. 


First  Term. 

Physics :  Heat  (lectures) 
Physical  Laboratory  :  Heat    ... 
Theoretical  Electricity 
Methods  of  Telegraphy 
Elements  of  Industrial  Electricity 
Steam  Engineering  :    Valve-gears  ; 

dynamics   ... 
Drawing 

Differential  Equations... 
General  Statics... 
German  or 
French  ... 
Political  Economy 


Thermo- 


Hrs.  per 
Week. 

...  28 

...  27 

...  28 

...  28 

1 


3 
3 
3 
2 
3 
3 
2 


Second  Term. 
General  Electrical  Measurements  (laboratory) 
Theoretical  Electricity. . . 
Periodic  Currents 
Electrical  Measuringlnstruments  and  Methods 

(lectures)  ... 

Steam  Engineering :  Boilers  ...         

Engineering  Laboratory 

Drawing 

Strength    of    Materials ;      Kinematics     and 

Dynamics  ... 
German  or 
French  ... 

Political  Economy  and  Industrial  History    ... 
Business  Law    ., 


Hrs.  per 

Week. 

3 

28 

It 


2/ 
3 

2 
2 

3 
3 
3 

1 
1 


First  Term. 

Technical  Applications  of  Electricity  to  Tele- 
phony, Electric  Lighting,  Electrical  Gen- 
eration of  Power  ... 

Methods  of  Dynamo  Testing  (lectures)i 

General  Electrical  Testing 

Electrical  Engineering  Laboratory  :  Testing 
of  Dynamos 

Electrical  Measuring  Instruments  and  Methods 

(lectures)  ... 
Theory  of  Periodic  Currents  ... 
Photometryi 
Steam  Engineering 

Dynamics  of  Machines  

Hydraulics 

Engineering  Laboratory 

Strength  of  Materials  ;  Friction        


FOURTH    YEAR. 

Hrs.  per 
Week. 


Options. 
Propagation  of  Electric  Waves 


Eailroad  Signals  i 


28 

'if. 
3 
4 
3 


Second  Term. 

Technical  Applications  of  Electricity 

Telephony;  Direct  Current  Praeticei 

Alternating  Current  Practicei  

Method.^  of  Dynamo  Testing  (lectures)i 

Principles  of  Dynamo  Desigtii  

Telephone  Engineering'  .  

Electrical  Engineering  Laboratory  ;  Measure 
meets  of  Dynamo-electric  Machinery 
.Special  Methods 

Theory  of  Alternating  Current  Machinery  .. 

Engineering  Laboratory 

Economics  of  Corporations 

Thesis    ... 


Hrs.  per 
Week. 
..     5 


IS. 


'  Hour"  (irrftifjiarl  for  B»ch  yeor. 
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18.  Ciurse  in  Biology. — The  course  in  Biology  is  thufl  referred  to  : — ■ 

"  The  course  in  Biology  affords  especially  a  training  in  those  sciences  which  pertain  to  living  things.  Those  who 
take  it  usually  intend  to  become  physicians  or  teachers,  t)  fill  positions  connected  with  public  works  or  the  civil  service, 
or  to  engage  in  some  of  the  various  fermentation  industries  as  experts  in  bacteriology  or  microsco[iy. 

"Some  of  the  best  medical  schools  are  already  lequiring  for  admission  special  training  such  as  this  course  affords, 
and  it  is  believed  that  for  the  scientific  or  professioral  study  of  medicine  no  preparation  can  be  .superior  to  a  liberal 
education  in  which  the  prominent  features  are  chemistry,  physics,  and  biology,  comparative  anatomy  and  embryology, 
comparative  physiology,  and  microscopic  anatomy,  bacteriology,  and  sanitary  science. 

' '  The  need  for  thoroughly-trained  teachers  of  the  natural  sciences  was  never  greater  than  to-day,  and  for  several  years 
many  teachers  in  actual  service  have  resorted  to  the  Institute  for  instruction  in  biology.  There  U  good  reason  to  believe 
that  the  public  school  service  now  offers  an  inviting  career  to  educated  teachers,  and  that  the  course  in  biology,  owing  to  its 
broal  and  comprehensive  character,  affords  a  soiind  preparation  for  persons  intending  eventually  to  teach,  or  to  direct 
teaching,  in  the  natural  sciences. 

"  The  course  in  biology  is  adapted  for  those  also  who  desire  to  enter  the  civil  service,  with  boards  of  health,  water 
boards,  or  sewer  departments  on  the  sanitary  side,  as  bacLeriologists  or  microscopists,  as  well  as  for  those  who  intend 
ti  devote  themselves  to  processes  connected  with  dairying,  vinegar-making,  pickling,  canning,  cold  storage,  or  other  food- 
making,  fermentation,  or  food -preserving  industries. 

"The  subjects  of  study  and  their  sequence  are  shewn  on  the  opposite  pa?e.  Abundant  facilities  for  the  regular 
practical  work  ot  the  course  are  provided  iu  the  various  laboratories  of  the  Institute,  especially  those  of  chemistry, 
phydii  s,  physiology  and  bacteriology, 

"Opportunities  are  provided  also  for  special  advanced  work  in  general  bacteriology,  industrial  biology,  and  sanitary 
science  ;  in  physiology  and  hygiene  ;  and,  to  some  extent,  in  zoology  and  botany." 

The  detailed  programme  is  as  hereunder  : — 

Biology  (VII). 

FIRST   TEAE. 

The  First  Term  is  identical  with  that  of  the  other  Courses. 

Second  Term. 

Inorganic  Chemistry  ;  Qualitative  Analysis 

Industrial  Microscopy 

Elements  of  Plane  Analytic  Geometry     .. 

Theory  of   Kqualions 

Mechanical  Drawing 

Freehand  Drawing   ... 

Prench  or 

flerman 

United  States  History 

Military  Science 

SECOND    TEAE. 


Hrs.  per 
Week. 
Chfrnical  Laboratory     U 
2 

2 

'::.    '.'.'.    '.'.'.  i,„ 

4, 

2 

;{ 

3 


Hrs.  per 

Week. 


First  Term. 
General  Biology 

Qualitative  Analysis  (lectures  and  laboratory)  10 

Mineralogy  and  Blow-pipe  Analysis  ...          ...  6 

Physics:  Mechanics,  Wave-motion,  Electricity 

(lectures)  ...          ...         ...         ...          ...  5 

Germane;-        ...          ...          ...          ...          ...  ,S 

Trench 3 

English  Literature       ...         ...         ...         ...  1 

European  History        ...          ...         ...         ...  2 


Hrs  per 

\Veek. 


Second  Term. 

Cryptogamic  Botany    ... 

General  Zoology  ...  ...  ...  ...     2 

Quantitative  Analysis  (lecturesandlaboratory)     8 
Dynamical  Geology     ... 
Physics  :  Electricity,  Optics  (lectures) 
German  or 

Prench  

English  Literature  and  Composition... 


THIED    TEAH. 


Firat  Term. 

Comparative  Anatomy... 

Anthropology    ... 

Organic  Chemistry  (brief  course) 

Sanitary  Chemistry 

Historical  Geology 

Physics  :   Heat ... 

Physical  Laboratory    ... 

German  or 

Prench 

Political  Economy 


Hrs.  per 
Week. 
...      8 
...      1 
...      1 

...     7 
...     3 

...  -'s 

...  2j 

...  .S 

...  3 

...  2 


Sicjrid  Term. 

General  Bacteriology  ... 

Microscopic  Anatomy... 

Comparative  Anatomy  and  Eiiibryology 

Theoretical  Chemistry 

Physical  Laboratory     ... 

German  or 

Prench   ... 

Political  Economy  and  Industrial  History 

Business  Law   ... 


Hrs.  per 
Week. 
..     4 


2 
3 
3 
1 

1 


FOUHTII   TEAE. 


First  Term. 

Comparative  Physiology 
Physiological  Laboratory 
Theoretical  Biology 
Microscopic  Anatomy ... 
Bacteriology  of  Water  and  Sewage 
Industrial  Biology 
History  of  the  Inductive  Sciences 
Journals 

Options. 

1.  Organic  Chemistry  .. . 
Mammahan  Anatomy 

2.  PalsBontology 
Climatology... 


Hrs.  per 
Week. 
...  5 
...  5 
...  1 
...  3 
2 
...  4 
...  1 
...     1 


9 
3 

4 
2 


Second  Term.  ^^ 

Sanitary  Science  and  Public  Health  ... 

Theoretical  Biology  *■ 

Comparative  Physiology  

.lournals 

Vital  Statistus... 

Thesis    ... 

Oj)tions. 

1.  Microscopical    Analysis     of    Water    and 

Sewage 
Municipal  Sanitation  

2.  Descriptive  Sociology  or    ... 
Structural  and  Chemical  Geoloc^y... 


i.  per 
eek. 


2 
2 
3 

4 

19. 
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19.  Course  in  Physics. — The  course  in  Physics  embraces — 

"  A  aeries  of  studies  adapted  to  the  needs  of  tiiose  who  wish  to  become  teachers  of  physics,  or  who  desire  to  enter 
upon  a  course  in  pure  science,  whether  with  a  view  to  its  further  continuance  or  wholly  as  a  matter  of  training.  Its 
leading  features  are  a  thorough  and  continuous  study  of  the  various  branches  of  physios  and  a  treatment  of  mathematics 
advanced  considerably  beyond  the  requirements  of  any  of  the  technical  courses.  Inorganic,  theoretical,  analytical,  and 
organic  chemistry  occupy  a  position  next  in  prominence  to  mathematics,  and  of  hardly  less  importance.  Options  are  bo 
arranged  that  the  student  may  select  more  advanced  work  in  either  mathematics  or  chemistry. 

"  Historical  and  other  allied  subjects  and  the  modern  languages  are  continued  throughout  the  first  three  years,  and 
the  latter  may  be  further  prolonged  if  desired.  Chemistry  may  bo  continued  to  the  end  of  the  course,  and  mathematics, 
pure  and  applied,  is  required  throughout  the  whole  four  years.  Physics  begins  with  the  second  year,  and,  in  lectures, 
readings,  recitations,  and  laboratory  exercises,  extends  to  the  close  of  the  course.  A  large  amount  of  experimental  work 
is  performed,  and  an  experimental  investigition  is  undertaken  during  the  fourth  year  in  connection  with  the  preparation 
of  the  thesis.  At  all  times  it  is  sought  to  encourage  the  spirit  of  original  research,  and  to  impart  an  understanding  of  the 
principles  upon  which  scientific  investigation,  especially  in  quantitative  measurement,  should  be  conducted. 

"Beyond  the  particular  alternative  studies  set  forth  in  the  course  scheme,  a  certain  further  liberty  of  substitution 
may  be  allowed  by  the  Faculty  in  the  case  of  students  in  Course  VIII  who  are  fitting  themselves  for  some  special  line  of 
work. " 

The  Physics  Course  allows  an  option  in  Electro-Chemistry. 

The  programme  in  detail  for  the  ordinary  course  runs  as  hereunder  : — 

Phtsics   (VIII). 
J?lrit  Year  is  identical  with  that  o£  Mechanical  Ensineerinj;. 


SECOND  TEA.B. 


First  Term. 


Hrs.  per 
AA'eek 

Physics:  Mechanics,  Wave-motion, Electricity 

(lectures)  ...         ...         ...         ...         ...  5 

Acoustics  ...         ...         ...         ...         ...  2 

Qualitative  Analysis  (lectures  and  laboratory)  9 

Descriptive  Astronomy  ...         ...         ...  2 

Microscopy       ...         ...  ...  ...  ...  2 

Differential  Calculus   ...  ...  ...  ...  3 

German,  or        ...  ...  ...  ...  ...  3 

French 3 

English  Literature        ...  ...  ...  ...  1 

European  History  (since  1815)  ...  ...  2 

Options. 

1.  Qualitative  Analysis  (additional)  .. .         ...  9 

2.  Determinants  ...         ...  ...         ...  1 


Hrs.  per 
"Week. 


Second  Term. 

.Physics:  Electricity,  Optics  (lectures)  ...  5 

Physical  Laboratory  ■  Mechanics,  Optics  ...  2 

Physical  Measurements  (lectures)     ...  ...  1 

Theoretical  Electricity             ...         ...  ...  2 

Quantitative  Analysis  (lectures  and  laboratory)  6 

Theoretical  Chemistry...          ...          ...  ...  2 

Integral  Calculus         ...         ...         ...  ...  3 

G-erman,  or        ...          ...          ...          ...  ...  3 

French  ...         ...         ...         ...          ...  ...  3 

English  Literature  and  Composition...  ...  2 


TnlED  I'EAE. 


First  Term. 

Physics:  Heat  (lectures) 

Phy  sical  Laboratory  :  Heat    ... 

Theoretical  Electricity 

Elements  of  Industrial  Electricity     ... 

Photometry 

Organic  Chemistry 

Chemistry  of  Solutions  and  Molecular-weight 

Determinations 
Differential  Equations... 
Method  of  Least  Squares 
German,  or 
French  ... 
Political  Economy 

Options. 

1.  Quantitative  Analysis 

2.  Quaternions... 


Hrs.  per 
Week. 
..      2s 


First  Term. 

Heat  Measurements  and 
Electrical  Testing 
Theory  of  Periodic  Currents  ... 
Electrical   Measuring   Instruments 
Methods  (lectures) 

General  Theory  of  Light         

Kinetic  Theory  of  Gases 

Electro-chemistry 

Physical  Colloquium    ... 

Fourier's  Series  ;  Laplace's  Coefficients 

History  of  Science 

Options. 

1.  Organic  Chemistry ... 

2.  Analytical  Mechanics 


and 


27 
28 

1 

1 
1 

2 
3 
2 
3 
3 
2 


14 


Second  Term.  \Veek 

Physical   Laboratory :    Optics   or   Heat   and 

Electrical  Measurements             ...          ...  4 

Electrical    Measuring    Instruments    and 

Methods  (lectures)          ...         ...          ...  Ig 

Physico-chemical  Laboratory ...          ...          ...  1 

Theoretical  Electricity             ...         ...          ...  2g 

Periodic  Currents         ...         ...         ...         ...  ^^ 

Chemical  Equilibrium...         ...          ...          ...  1 

Thermo-chemietry        ...         ...         ...         ...  1 

Analytical  Mechanics  ...          ...         3 

German,  or        ...         ...         ...         ...         ...  3 

French ...         ...  3 

Political  Economy  and  Iniut trial  History   ...  1 

Business  Law   ...         ...          ...          ...          ...  1 

Options. 

1.  Quantitative  Analysis         ...         ...         ...  1-1 

„    C  Theory  of  Surfaces          ...         ...         ...  2 

(Advanced  Calculus  and  Definite  Integrals  1 


rOTTETH  TEAE. 


Hrs.  per 
Week. 


2io 

2 

1 

2 

2 

2 

1 


Second  Term.  Week^"^ 

Theory  of  Potential  or  Theory  of  Alternating 
Current  Machinery 

General  Theory  of  Light        

Energetics 

Fourier's  Series  ;  Laplace's  Coefficients 

Principles  of  Scientific  Investigation... 

Physical  Colloquium    ... 

Physical  Eesearch  :  Thesis      


4 
3 
2 
2 
3 
2 


Options. 

1.  Special  Work ;  Chemistry  or  Physics 

2.  Analytical  Mechanics         


1 

3 

20. 


'  Time  arranged  for  each  year, 
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20.  Course  in  Eledro-Ghemislry. — In  Physics  there  is  an  option  in  JLlectro-Ghemistry .     This  course 
i)  referred  to  in  the  following  terms : — • 

"  The  rapid  advances  now  being  made  in  the  applications  of  electricity  in  chemical  and  metallurgical  indiTstries  call 
for  a  training  which  has  not  hitherto  been  fully  provided  in  the  courses  in  Electrical  Engineering,  Physics,  or  Chemistry  as 
given  at  the  Institute  or  elsewhere.  The  problems  arising  in  these  arts  require  for  their  solution  the  combined  training  of 
the  physicist,  the  chemist,  and,  to  a  less  degree,  of  the  engineer. 

"To  meet  the  wants  of  students  desiring  to  prepare  themselves  for  entrance  into  the  various  electro-chemical 
industries,  the  Institute  has  decided  to  establish  a  course  of  study  leading  particularly  to  this  end. 

"  The  course  in  Physics  has  for  a  number  of  years  furnished  opportunity  for  such  study  to  a  considerable  extent, 
and  the  new  group  of  subjects  is  laid  out  as  an  option  in  this  course. 

"It  comprehends,  first,  an  extended  consideration  of  electricity  and  electrical  testing,  together  with  those  portions 
of  electrical  engineering  which  are  especially  related  to  machinery  employed  in  electro-chemical  work  ;  second,  a  thorough 
course  in  chemistry,  including  analytical,  industrial,  organic,  and  theoretical  chemistry  ;  and,  third,  a  detailed  study  of 
the  theory  of  electro-chemistry  and  its  industrial  applications. 

"  The  option  in  electro-chemistry  aims  to  provide  the  education  necessary  for  the  investigation  of  the  many  new 
problems  which  the  development  of  novel  pri)ces*ies  is  certain  to  briug  forth,  and  also  to  impart  the  professional  skill 
requisite  for  the  installation,  testing,  and  operation  of  apparatus  .uul  machinery  by  which  electrical  energy  is  applied  in 
chemical,  metallurgical,  and  allied  processes.  The  instruction  t;iven,  moreover,  is  of  such  a  broad  character,  particularly 
in  electricity  and  chemistry,  that  a  student  completing  this  option  should  be  well  prepared  to  undertake  various  lines  of 
electrical  or  chemical  work  other  than  electro-chemistry." 

The  details  of  this  option  are  as  hereunder  : — 

Piirsics  {Option  3)  (Y III— continued). 

Eleclro-Chemisiry . 

TLe  First  Te  r  is  identical  with  Ihat  of  Courses  IT,  II f,  VI,  X,  and  X III. 


SECOND    TFAK. 


Hrs.  per 
Week. 
Elec- 


First  Term. 

Physics  :     Mechanics,    Wave-motion, 

tricity  (lectures)  ...         ...  .5 

Qualitative  Analysis  (lectures  and  laboratoryj  7 

Differential  Calculus    ...         ...          ...          ...  3 

Descriptive  Geometry...         ...          ...          ...  5 

Carpentry  and  Metal-turning...          ...         ...  4< 

German,  or        ...          ...          ...          ...          ...  3 

French H 

English  Literature       ...         ...         ...          ...  1 

European  History        ...         ...         ...          ...  2 


Second  Terw. 
Physics:  Optics  (lectures) 
Physical  Laboratory  :  Mechanics,  Optics     .. 
Physical  Measurements  (lectures)     ... 
Theoretical  Electricity... 
Quantitative  Analysis   (lectures  and  labora 

tory)  

Integral  Calculus 

Mechanical  Engineering  Drawing 

German,  or 

French 

English  Li.crature  and  Composition... 


Hrs.  per 
Week. 
..      5 
..     2 
..     1 
2 


3 
3 
3 
3 
2 


THIRD    TEAT. 


First  Term. 

Physics:  Heat  (lectures) 
Physical  Laboratory  :  Heat    ... 
Theoretical  Electricity... 
Industrial  Electricity  ... 
Analytical  Chemistry  ... 
Industrial  Chemistry  ... 
Differential  Equations 
Mechanism 

Mechanical  Engineering  Drawing 
German,  or 
French  ... 
Political  Economy 


Hrs.  per 
Week. 


Second  Term.  ^^f-  P^"^ 

Week. 

General  Electrical  Measurements  (laboratory)     4 
Electrii-al      Measuring      Instruments      and 

Methods  (lectures) 
Theoretical  Electricity 
Periodic  Currents 

Theoretical  Chemistry 

Industrial  Chemistry 

Organic  Chemistry 
Assaying 

Valve-gears;  Drawing 

German,  or 

French  ... 

Political  Economy  and  Industrial  History 

Bui-ineas  Law   ... 


2/ 
Sg 
I7 
2 

3io 

1 

0 

8 
3 
3 
1 
1 


First  Term. 
Electro-chemistry  (lectures)  ... 
Electro-chemical  Labor.Ttory  ... 
Electrical  Engineering:  Electrical  Generation 

of  Power  ;   Dynamo  Testing  (lectures)i 
Electrical    Testing  ;    Electrical   Engineering 

Laboratory 
Electrical      Measuring      Instruments      and 

Methods  (lectures) 
Theorv  of  Periodic  Currents  ... 
Heat  Measurements  ... 
Theoretical  Chemistry... 
Gas  Analysis  ... 
Non-ferrous  Me!allurgy 
Physical  Colloquium    ... 

Options. 
Metallurgical  Laboratory 
Organic  Chemistry  (laboratory)         ...         .]' 


FUUhTlt    YEAH. 

Hrs.  per 
Week. 


10 

2io 

I 

3 

1 

1 

2io 


Second  Term. 
Applied  Electro-chemistry  (lectures) 

Electro-cheniic-al  Laboratory 

Electro-metallurgv 
Electrical  Engineering 
Direct  Current  Praeticei  ...  ". 

Alternating  Current  Practice' 
Transmission  of  Power  (lectures)i 
Electrical  Engineering  Laboratory    . 
Engines  and  Machines 
Energetics  (Thermo-djnauiics) 

Chemical  Equilibrium 

Thermo-cheinistry        " 

Physical  Colloquium    . 

Thesis     ...  


Hrs.  per 

Week. 
2 

...  3 
...  1 
...     3 


21. 


'  Tin 


't'  tpoeiall^'  ftrranged  for  ench  jynftf, 


415 

21.  Course  in  General  Studies. — The  course  in  General  Studies  is  designed  especially — 

"  For  students  who  wish  to  secure  an  education  based  upon  scientific  study  and  experiment,  but  including  a  larger  amount 
of  history,  economics,  language,  and  literature  than  is  possible  in  technical  courses.  It  is  adapted  to  the  needs  of  those 
who  expect  to  engage  in  trade,  banking,  manufacturing,  or  journalism,  or  in  the  teaching  of  social  or  political  science. 
For  administrative  positions  in  business,  a  careful  knowledge  of  political  and  social  relations  is  essential  ;  and  it  is  believed 
that  the  origin,  growth,  and  laws  of  politi(;al  and  industrial  society  can  best  be  approached  through  the  methods  used  in 
natural  science.  The  uniform  requirement  of  the  Institute  in  physics  and  a  considerable  share  of  the  general  training  in 
chemistry  are  preserved  in  this  course.  From  the  study  of  biology,  including  botany  and  zoology,  as  a  basis,  the  student 
is  prepared  to  proceed  to  the  study  of  man  in  society,  and  to  consider  the  history  and  significance  of  social  institutions, 
such  as  the  family,  the  state,  and  the  church.  Physical  science,  biology,  anthropology,  social  science,  and  history, 
political  and  industrial  history,  and  international  law,  thus  present,  throughout  the  course,  a  definite,  progressive 
relationship. 

"This  course  keeps  in  view  the  fact  that  in  practical  life,  as  in  intellectual,  success  must  depend  largely  upon 
breadth  and  flexibility  of  mind  ;  and  that  intelligent  and  appreciative  study  of  literature  contiibutes  to  the  fullest 
development  of  these  qualities.  The  study  of  the  history  and  development  of  the  English  language  is  made  to  lead  the 
way  to  a  careful  survey  of  English  literature,  the  effort  being  to  make  the  work  not  mechanical,  but  sympathetic  and  vital. 

"  Other  especial  features  of  the  department  of  General  Studies  are  more  extended  study  of  modern  languages;  a 
continuous  course  of  historical  study,  directed  especially  toward  the  political  and  social  history  of  England  and  the  United 
States;  drill  in  the  essential  principles  of  English  composition  ;  and  an  orderly  study  of  economics,  including  its  theory 
and'  history,  with  courses  in  industrial  and  commercial  history  and  geography,  finance,  and  statistics.  The  student  may 
be  permitted  to  substitute  certain  subjects  in  other  courses,  as  biology  [or  mathematics,  provided  his  individual 
aptitudes  justify  such  a  liberty." 


Genepal  Studies  (IX). 
The  First  Term  of  the  First  Tear  is  identical  with  that  of  the  other  Courses. 


Second  Term. 

United  States  History 

Logic  and  Argumentative  Composition 

Erenchji  or    ... 

German^ 

French,!  sight-reading 

Elements  of  Plane  Analytic  Geometry 

Theory  of  Equations 

Graphic  Statistics 

Ereehand  Drawing  ... 

Military  Science 


Hrs.  per 
Week. 

2 
3 
3 
3 
3 
2 

lio 

4 

2 


First  Term. 

European  History  (since  1815)  

History  of  England 
Political  Economy 
Economic  Problems 
English  Literature^ 
French*... 

German  (elementary)  ... 
General  Biology 

Physics:  Mechanics,  Wave-motion,  Electricity 
(lectures)  ... 


SECOND  TEAB. 

Hrs.  per   i 
Week. 

..  2 

..  2 

..  2 

..  1 


Second  Term. 

History  of  England 

English  Literature  and  Composition... 

French* 

German  .. 

Zoology  and  Botany    ... 

Dynamical  Geology     ... 

Physics  :  Electricity,  Optics  (lectures) 

Physical  Laboratory    ... 


Hrs.  per 
Week. 
...     2 

!..  3 

...  3 

...  3 

...  3 

...  5 

...  2 


THIED    TEAE. 


First  Term. 

European  Civilisation  and  Art 

English  Composition  (advanced  course) 

Financial  History  of  United  States^  . . . 

Statistics 

Commercial  Geography^ 

Anthropology   ...  

German,  with  sight-reading    ... 
Physics:  Heat,  or 
Industrial  Electricity  ... 


Hrs.  per 
Week. 
...      3 
...      1 
...     3 
...     2 
...      25 
...     1 
...     5 
...      28 
...     1 


Options. 
History   of  England   in  the  I6th  and  17th 

centuries    ... 
Theories  and  Methods  of  Social  Eeform 
English  Literature  to  1560     


Second  Term. 

European  Civilisation  and  Art 

History  of  Commerce^ 

Descriptive  Sociology 

Geology...         ...         

Business  Law   ... 

German,  with  sight-reading    .. 


Hrs.  per 
Week, 
...  3 
...  3 
...  3 
...  3 
...  1 
...     5 


Options. 
History  of   England   in  the  16th  and    I7th 

centuries    ... 
Theories  and  Methods  of  Social  Eeform 

English  Literature  :  1560-1660         

French 


FOtTETH 


1  Students  entering  on  French  take  German  in  their  second  and  third  years. 

2  Students  entering  on  German  take  French  in  their  second  and  third  years. 

•  Twenty  (20)  hours  for  the  term. 

*  The  course  in  French  Literature  is  also  recommended. 
6  Alternating  studies. 
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FOURTH  TEAE. 


First  Term. 

Comparative  Politics    ... 

International  Law 

Taxation  and  Administration!.. . 

English  Literature :  1660-1780 

Physiology  and  Personal  Hygiene 

Climatology 


Hrs.  per 
Week. 
...  3 
...  2 
...  3 
...  3 
...     2 


Options. 

History  of  Era  of  French  Revolution  ...  2 

Municipal  G-overnment  and  Administration...  2 

Statistics  of  Sociology ...         ...  ...         ...  3 

Argumentation...         ...         ...         ...         ...  2 

Language  :    Special  Work  in  Prench  or  Ger- 
man, or  Elements  of  Spanish  or  Italian...  4 


Second  Term. 


Comparative  Politics    ... 

History  of  Industry!    _ 

History  and  Elements  of  Philosophy 

English  Literature:  1780-1860 

Sanitary  Science  and  Public  Health  ... 

Thesis 

Options. 

History  of  Era  of  Prench  Eevolution 

Municipal  Government  and  Administration 

Banking  and  Finance  ... 

History  of  Economic  Theory  ... 

Contemporary  Literature 

Journalism 

Language:  First  Term  continued     ... 


Hrs.  per 
Week. 
..  3 
..  3 
..  3 
..  3 
..     1 


22.  Course  in  Chemical  Engineering.— T\\e  course  in  Chemical  Engineering  is  officially  stated  to 
be  adapted  to  meet  the  needs  of — 

"  Students  of  mechanical  engineering  who  wish  to  devote  a  portion  of  their  time  to  the  study  of  the  application  of 
cliemistry  to  the  arts,  thus  enabling  them  to  take  positions  as  engineers  having  to  deal  with  problems  of  construction  and 
administration  in  connection  with  manufactures  involving  chemical  principles. 

"  The  general  engineering  studies  in  the  course  in  Chemical  Engineering  coincide,  for  the  most  part,  with  those  of 
the  course  in  iMeohanical  Engineering,  a  portion  of  the  mechanic  arts  and  drawing  of  the  latter  coarse  being  replaced, 
however,  by  chemical  subjects.  A  course  of  instruction  in  the  fourth  joar  is  devoted  to  a  discussion  of  the  machinery 
used  in  manufacturing  and  applied  chemistry,  including  the  methods  of  transportation,  evaporation  and  distillation, 
refrigeration,  and  other  similar  topic. 

"  The  instruction  in  industrial  and  applied  chemistry  is  arranged  with  reference  to  the  needs  of  this  course,  and 
attention  is  directe'l  to  the  methods  of  conducting  the  meohinicil  operations  in  various  manufacturing  processes  ;  and  at 
the  same  time  the  chemical  principles  upon  which  the  operations  re  it  arc  thoroughly  taught. 

"The  instruction  in  the  fourth  year  has  been  so  nrranged  that  the  student  can  exercise  a  certain  choice  as  to  the 
topics  to  which  he  wishes  to  devote  special  attention.  Thus,  he  may  receive  instruction  in  textile  colouring,  in  case  he 
expect  to  find  employment  in  the  textile  industries  ;  in  heat  meisurenients,  to  tit  him  for  operations  involving  the  use  of 
furnaces  ;  in  organic  chemistry,  if  he  intends  to  engage  in  the  manufacture  of  dyes  or  other  organic  products  ;  and  in 
machine  design  or  theoretical  chemistry,  as  supplementing  the  general  mechanical  and  chemical  training  of  the  course." 

The  curriculum  is  defined  as  hereunder  : — 

Chemical  E.vgineering  (X.). 
The  First  Tear  is  identical  with  that  of  Electrical  Engineering. 
SECoyn  TEAK. 


mrstler..  \-J^^ 

Qualitative  Analysis  (lectures  and  laboratory)  9 

Principles  of  Mechanism        ...  ...         ...  2 

Differential  Calculus   ...  ...  ...  ...  3 

Physics:    Mechanics,    Wave-motion,   Electri- 

city  (lectures)       ...         ...  ...  ...  5 

Descriptive  Geometry...         .  .         ...         ...  5 

Germany,  or     ...         ...  ...  ...  ...  3 

French  ...         ...         ...  ...  ...  ...  3 


Second  Term.  ^^'J^^ 

Quantitative  Analysis  (lectures  andlaboratory)  5 
Mechanism;    Cotton    Machinery;    Machine- 
tools;  Gear-teeth             3 

Dra.wing  ...  ...  ...  ...  ...  6 

Integral  Calculus         ...  ...         3 

Physics  :  Electricity,  Optics  (lectures)         ...  5 

German  or         ...         ...         ...  ...         ...  3 

French  ...  ...  ...         ...         ...  ...  3 


THIED   YEAB. 


Hrs.  per 
Week. 
9, 


First  Term. 

Industrial  Chemistry  ... 

Organic  Chemistry       ...         ...         ...  ...  1 

Steam  Engineering ;  Thermo-dynamics;  Talve- 

gears  3 

Drawing            ...          ...         ...         ...  ...  C 

Elements  of  Differential  Equations  ...  ...  25 

Industrial  Electricity  ...          ...         ...  ...  1 

Physics :  Heat  ...         ...          ...         ...  ...  2^ 

Physical  Laboratory    ...         ...         ...  ...  2-, 

General  Statics             ...          ...          ...  ...  2 

German,  or        ...          ...         ...          ...  ...  3 

French  ...         ...          ...          ...          ...  ...  3 

English  Literature       ...          ...          ...  ...  1 

European  History  (s'nce  1815)         ...  ...  2 


Hrs.  per 

Week. 

..     3io 


Second  Term. 
Industrial  Chemistry   ... 

Industrial  Chemical  Laboratory         5 

Steam  Engineering  :  Boilers  ...  ...         ...  3 

Drawing  ...  ...  ...  ...  ...  2 

Engineering  Laboratory  2 

Physical  Laboratory    ...  ...         ...         ...  2 

Strength    of     Materials  ;     Kinematics     and 

Dynamics  ...  ...  ...  ...         ...  3 

German,  or       ...  ...  ...  ...         ...  3 

French  ...  ...  ...  ...  ...  3 

English  Literature  and  Composition 2 


FOTTETH 


'  Alternating  studies. 
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FOTTRTU   TKAE. 


First  Term. 

Applied  Chemistry 

Testing  of  Oils  .. 

Gas  Analysis 

Steam  Engineering 

Engineering  Laboratory 

Metallurgy  of  Iron 

Elements  of  Non-ferrous  Metallurgy 

Strength  of  Materials;  Friction 

Dynamics  of  Machines 

Carpentry  and  Wood-turning... 

Political  Economy 

Options. 
Textile  Colouring 
Heat  Measurements    ... 
Organic  Chemistry 

Hydraulics  and  Hydraulic  Measurements 
Machine  Design 


Hrs.  per 
Week. 
...     4 
2 
...     1 
...     28 
...     4 
...     I 
...     2io 
...     3 
...     ."^s 
...     4 


G 
6 
3 

5 
15 


Second  Term. 


Hrs.  pe 
Week. 
..     2 
.     21 
..     4 


Applied  Chemistry :  Memoirs 

Technical  Machinery  ... 

Engineering  Laboratory 

Strength  and  Stability  "of  Structures  ;  Theory 

of  Elasticity  3 

Forging  and  Metal  Turning 5 

Political  Economy  and  Industrial  History    ...     1 

Business  Law ...  1 

Thesis — 

Options. 

Organic  Chemistry       ...  ...  ...         ...  3 

Hydraulic  Motors        ...         ...         ...         ...  2 

Applied  Chemistry  (additional)         21 

Theoretical  Chemistry...         ...  2 


-The  Course  in  Sanitary  Engineering  is  thus  referred  to  in  the 


23.  Course  in  Sanitary  Engineering.- 
•'  Catalogue"  :— 

The  Course  is  essentially  one  in  civil  engineering,  but  is  designed  for  students  who  wish  to  pay  particular  attention 
to  those  engineering  branches  which  are  concerned  with  problems  of  the  public  health,  and  who,  therefore,  desire  to  gain  a 
better  knowledge  of  the  subjects  of  chemistry  and  biology,  and  of  their  relations  to  engineering  problems,  than  can  be 
obtained  in  the  Course  in  Civil  Engineering. 

The  line  of  study  offered  differs  from  the  regular  Course  in  Civil  Engineering  in  the  following  particulars  : — 

There  is  a  reduction  in  the  time  devoted  to  railroads  and  bridges,  and  an  entire  omission  of  the  mechanical 
engineering  subjects  of  mechanism  and  steam  engineering,  and  of  astronomy  and  historical  geology. 

The  time  thus  gained  is  devoted  principally  to  courses  in  chemistry  and  biology.  In  these  it  is  designed  to  give  the 
students  such  training  as  shall  fit  them  to  interpret  properly  the  results  of  researches  in  sanitary  chemistry  and  sanitary 
biology,  and  to  co-operate  with  chemists  and  biologists  in  professional  work.  Practice  is  given  in  the  chemical  and  biological 
laboratories,  and  the  student  is  instructed  in  the  methods  of  w  ater  and  air  analysis,  and  is  taught  to  observe  and  identify 
the  various  animal  and  vegetable  organisms  present  in  natural  waters  and  sewage.  TThe  course  devotes  particular  attention 
to  the  sanitary  side  of  questions  of  water  supply  and  drainage,  and  discusses,  among  other  things,  the  principles  of  filtration 
and  the  methods  of  purifying  water  and  sewage,  the  relation  between  drinking  waters  and  disease,  the  methods  of 
disposing  of  sewage,  and  other  questions  relating  to  the  health  of  communities.  In  the  fourth  year,  courses  of  instruction 
are  given  also  in  heating  and  ventilation  and  in  iiydraulic  machinery. 

The  entire  instruction  in  sanitary  and  Iiydraulic  engineering  now  given  in  the  Course  in  Civil  Engineering,  a  portion 
of  which  is  there  optional,  is  required  in  the  Course  in  Sanitary  Engineering." 

The  details  of  the  curriculum  are  outlined  hereunder: — 

Sanitaet  Engineering.     (XI.) 
The  First  Year  is  identical  with  Course  I. 


SECONI 

YEAR. 

First  Term. 

Hrs.  per 
Week. 

Second  Term. 

Hrs.  per 
Week. 

Surveying  and  Plotting         

.       6 

Surveying  and  Plotting 

5 

Topographical  Dra win  g         

2 

Qualitative   Analysis    (lectures   and  labora- 

Organic Chemistry  (brief  course)   ... 

1 

tory)        

...       4 

Differential  Calculus... 

,  , 

3 

Biology,  General        

...       1 

Physics :    Mechanics,     Wave-motion, 

Elec 

Dynamical  Geology   ... 

...       3 

tricity  (lectures) 

5 

Integral  Calculus 

...       3 

Descriptive  Geometry            

5 

Physics  :  Electricity,  Optics  (lectures) 

...       5 

German  or 

.. 

3 

German  or     ... 

...       3 

French 

.. 

3 

French             

...       3 

English  Literature     ... 

1 

English  Literature  and  Composition 

...       2 

European  History      

... 

2 

THIRD 

TEAR. 

First  Term. 

Hrs.  per 
Week. 

Second  Term. 

Hrs.  per 
Week. 

Railroad  Engineering            

2io 

Eailroad  Engineering            

...       3, 

Field-woric  and  Drawing 

2 

Highway  Egineering...          

...        35 

Stereotomy      

4 

Field-work  and  Drawing 

...       5 

Advanced  Surveying 

2 

Advanced  Surveying 

...       2 

Quantitative   Analysis  (lectures  and  labora- 

Theory of  Structures             

...       2io 

tory)        

3 

General  Bacteriology             

...       4 

Micro-Organisms 

1 

Physical  Laboratory 

2 

Structural  Geology    ... 

2 

Strength    of    Materials ;     Kinematics    and 

Physics:  Heat            

28 

Dynamics  ;  Theory  of  Elasticity 

3io 

Physical  Laboratory  ... 

27 

German  or 

...       3 

GeneralStatics;  Stresses  in  Frames;  Strength 

French 

..       3 

of  Materials        

... 

4  20 

Political  Economy  and  Industrial  History 

..       1 

German  or     ... 

... 

3 

Business  Law... 

..       1 

French            

... 

3 

Political  Econ  omy      

... 

2 

FOTJETH 

3— 3G 


1  Additional  work  optional. 
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FOTJETK    TEAB. 


ITirst  Term. 


Hrs.  per 
Week. 


3 
3 

;i 

4. 


1 
1 
1 


Second  Term. 


Theory  of  Structures  :  Bridges   and    similar 

Structures 
Hydraulic  Engineering 
Hydraulic  Machinery 
Sanitary  and  Hydraulic  Designs 
Municipal  Sanitation... 
Air  Analysis  ... 

Sanitary  Science  and  Public  Health 
Microscopic  Analysis    of  Water  and  Sewage 
Building  Construction 
Engineering  Laboratory 
Thesis 


Hrs.  per 
Week. 


3 
3 

2 
6 
2 
1 
1 
2 

1 

28 


Theory  of  Structure  :    Bridges   and    similar 

Structures 
Hydraulics 

Hydraulic  Measurements 
Sanitary  and  Hydraulic  Engineering 
Bridge   Design 
"Water  Analysis 

Bacteriology  of  Water  and  Sewage... 
Chemistry  of  Water  and  Sewage     ... 
Metallurgy  of  Iron    ... 
Industrial  Electricity 
Heating  and  Ventilation 
Pipe-fitting     ... 

24.  Course  in  Geology. — The  Course  in  Geology  aims  at  giving  : — 

"  A  general  education  in  natural  science,  with  special  training  in  geological  work  and  studies.  Tlie  occupations 
which  its  students  may  naturally  have  in  view  include  employment  in  responsible  positions  upon  local,  State,  or  national 
surveys,  and  practice  as  professional  geologists  in  any  of  the  economic  or  technical  relations  of  the  science,  or  in  connection 
with  collegiate  or  other  institutions. 

"The  demand  for  men  who  have  united  topographic  with  physiographic  and  geologic  studies  has  been  increased  by 
the  modern  methods  of  conducting  governmental  and  othei'  surveys.  That  the  students  may  be  better  prepared  for  such 
work,  the  amount  of  topographic,  geodetic,  and  bydio.nrapliie  surveying  is  larger  than  has  Ijeen  common  in  geological 
courses.  The  students  are  further  qualified  bj'  the  addition  of  physiographic  geology  and  hydrography  ^^  itli  field-practice, 
and  by  tlie  construction  of  geologic  maps  and  section.s. 

"  Option  1  provides  a  training  for  those  who  may  wish  to  apply  geological  science  in  connection  with  the  examination 
or  the  development  of  any  of  the  various  mineral  resources  of  a  country.  To  the  studies  of  chemistry  and  assaying  they 
may  add  mining  and  metaUurgy  if  they  so  elect,  while  the  schedule  of  the  course  provides  for  economic  geology  and  the 
study  of  ore-deposits. 

"Option  2  of  the  course  affords  an  opportunity  to  students  to  extend  their  studies  in  chemistry,  to  add  comparative 
anatomy,  and  in  the  fourth  year  to  work  in  experimental  geology. 

"  Option  3  gives  a  larger  proportion  of  time  to  topographic  and  other  surveying  studies,  and  is  offered  for  the  benefit 
of  those  who  desire  to  be  prepared  for  work  in  physiographic  geology. 

"  It  is  recognised  that  some  students,  especially  those  who  contemplate  teaching,  may  for  good  reasons  wish  for  a 
different  selection  of  studies ;  for  example,  the  substitution  of  natural  history  subjects  for  those  in  civil  f  ngineering. 
Applications  for  such  substitution  may  be  submitted  to  the  Faculty." 

The  programme  is  developed  as  follows  : — 

G-EOLOGT. — (Course  XII.) 
The  First  Tear  is  identical  with  Course  III. 


SECOND  TEA.E. 


First  Term. 


Hrs.  per 
Week. 
..     2 


Physiography    ... 

Mineralogy  and  Blow-pipe  Analysis  ...         ...  6 

General  Biology  ...         ...         ...         ...  5 

Physics:  Mechanics,  Wave-motion,  Electricity 

(lectures)  ...         ...  ...         ...         ...  5 

German,  or        ...         ...         ...         ...         ...  3 

French 3 

English  Literature       ...  ...  ...  ...  1 

European  History        ...         ...  ...  ...  2 

Options. 

1, 2.  Qualitative  Analysis  (lectures  and  labora- 
tory)    8 

„    f  Surveying  and  Plotting  ...         ...         .,,.  6 

( Topographical  Drawing    ..         ...         ...  2 

Note— Field-work  in  M 


Second  Te; 


Structural  and  Chemical  Geology 

Geological  Pield-work  and  Laboratory 

Dynamical  Geology     ... 

Zoology  and  Botany     ... 

Physics  :  Electricity,  Optics  (lectures) 

German,  or 

French   ... 

English  Literature  and  Composition... 


Hrs.  per 
Week. 

...  4 

...  3 

...  3 

...  3 

...  5 

...  3 

...  3 

...  2 


Options. 

1,  2.    Quantitative    Analysis 

laboratory) 
3.  Surveying  and  Plotting 


(lectures    and 


neralogy  (Elective). 


THIED  YEAE. 


Hrs.  per 
Week. 
..  3 
2 
..  4 
..  4 
..     1 


First  Term. 

Historical  Geology 

Geological  Maps  and  Sections 

Structural  Palaeontology 

Geological  Field-work . 

Anthropology    ... 

Physics :  Heat ... 

Physical  Laboratory     . 

German,  or 

French 

Political  Economy 


Options. 

1.  Quantitative  Analysis  (lectures  and  labora- 
tory)    8 

„    C  Comparative  Anatomy     ...  ...  2 

(  Advanced  Surveying        ...         ...  .  2 

3.  Esperimenlal  Geology       ...  ...  ...  j^ 


Second  Term. 


Mineralogy 

Stratigraphic  Palfeontology     

Glacial  GeoloRv 

Assaynig 

Physical  Laboratory    ... 

German,  or        ...    ' 

French ...  ''" 

Political  Economy  and  Industrial  History 
Business  Law   ... 


Hrs.  per 
Week. 
..      4 
...     4 

...     1 
2 

2 

...     3 

...     3 

...     1 

...     1 


Options. 

Q,uantitative  Anal.ysis (lectures  and  laboratory) 
Theoretical  Cht^mistry... 

Comparative  Anatomy  

Freehand  Drawing 
Advanced  Surveying    ... 
Applied  Geology 


FOURTH 
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First  Term. 

Physiographic  Geology 

Ore-deposits 

Micro-Lithology 

Geological  Field-work  and  Laboratory 

Geological  Memoirs     ... 

Climatology 

Stratigraphic  Correlation        


Options. 

J  Mining  Engineering  and  Metallurgy 

(  Elements  of  Non-ferrous  Metallurgy 

Experimental  Geology 

f  Mining  Engineering 

\  Hydraulic  Measurements 


^OTOTH  TEAE. 

Hrs.  per 
Week. 


3 
2 
3 
8 
1 
2 
5 


4 

2io 
6 
3 

37 


Second  Term. 

Economic  Geology 

Micro-Lithology 

Geological  Field-work  and  Laboratory 

Geological  Memoirs    ... 

Hydrography    ... 

Thesis 


Hra.  per 
Week. 
4 
3 

]0 
1 
8 


25.  Course  in  Naval  AroMtecfure. — The  Course  in  Naval  Architecture  provides^ 

"  A  thorough  training  in  the  theory  and  methods  of  designing  and  building  ships,  together  with  a  study  of  the  properties 
requisite  for  safety  and  steadiness  at  sea.  It  aims  to  furnish  a  well-rounded  preparation,  appropriate  for  those  who 
expect  to  enter  the  regular  work  of  the  profession  as  ship-builders,  ship-designers,  ship-managers,  or  marine  engine 
builders.  Like  all  the  courses  at  the  Institute,  it  gives,  in  addition  to  a  professional  and  technical  training,  a  good 
scientific  and  liberal  education. 

"In  addition  to  the  literary,  mathematical,  and  general  scientific  studies  requisite  for  a  well-rounded  education  and 
for  proper  preparation  for  the  special  work  of  the  course,  thorough  training  is  given  in  mechanism,  thermodynamics, 
applied  mechanics,  hydraulics,  steam  engineering,  and  marine  engineering.  It  is  believed  that  the  best  co-ordination  of 
the  design  of  a  steamship  and  its  propelling  machinery  is  attained  by  a  naval  constructor  who  is  familiar  with  both 
branches  of  his  profession. 

"In  the  third  year  of  the  course,  lectures  are  given  on  the  methods  of  building  ships  of  wood  and  of  steel,  on  the 
general  properties  of  floating  bodies,  on  statical  and  dynamical  stability  of  ships,  and  on  such  special  problems  as  launching 
and  docking.  In  the  fourth  year  the  lectures  treat  of  the  strength  of  ships,  resistance  and  propulsion,  the  rolling  of  ships, 
the  theory  of  oscillating  waves  and  of  waves  of  translation,  and  the  steering  and  manoeuvring  of  ships  ;  also  of  ventilation 
and  drainage  and  of  adjustment  of  compasses.  The  lectures  are  accompanied  by  two  or  three  exercises  a  week  in  drawing, 
in  which  the  students  make  the  calculations  and  constructions  described  in  the  lectures,  and  thus  gain  a  proper 
appreciation  of  the  principles  learned  and  facility  in  applying  them. 

"The  work  in  applied  mechanics  and  steam  engineering  is  accompanied  by  a  full  course  in  the  laboratories  of 
engineering  and  applied  mechanics.  Instruction  is  given  in  the  mechanical  laboratories,  in  forging,  chippinsr,  and  filing, 
and  machine-tool  work." 


There  is  a  second  course  for  "  Naval  Constructors,"  which  will  be  dealt  with  in  next  section, 
details  of  the  course  are  as  hereunder  : — ■ 


The 


Natal  Aechitectuhe  (XIII). 
The  First  Year  is  the  same  as  that  of  Courses  II,  III  (2),  VI,  VIII  (3),  and  X. 


SECOND    TEAU. 


First  Term. 

Principles  of  Mechanism 
Drawing 
Forging 

Differential  Calculus   ... 
.  Physics :  Mechanics,  Wave-motion,  Electricity 

(lectures)  ... 
Descriptive  Geometry... 
German  or 
French  ... 
English  Literature 
European  History 


Hrs.  per 

Week. 


Second  Term. 
Mechanism  :  Gear-teeth ;  Machine-tools 
Drawing 
Forging 

Chipping  and  Filing     ... 
Integral  Calculus 

Physics  :  Electricity,  Optics  (lectures) 
German  or 
French  ... 
English  Literature  and  Composition... 


Hrs.  per 

Week. 

2 

5 

6r 

3 

5 

3 

3 

2 


THIED    YEAE. 


First  Term. 

Naval' Architecture 

Naval  Architectural  Drawing 

Mechanism  Design 

Steam   Engineering  ;    Valve-gears  ; 

dynamics   ... 
Elements  of  Differential  Equations 
Physics;  Heat... 
Physical  Laboratory    ... 
General  Statics 
German  or 
French  ... 
Political  Economy 


Hrs.  per 
Week. 
...     2 


Thermo- 


^6 
28 

27 

2 
3 
3 
2 


Second  Term. 

Naval  Architecture 

Naval  Architectural  Drawing... 

Steam  Engineering ;  Boilers  ... 

Engineering  Laboratory 

Physical  Laboratory    ... 

Strength    of     Materials ;      Kinematics 

Dynamics  ... 
German  or 
French  ... 

Political  Economy  and  Industrial  History 
Business  Law   ... 


Hrs.  per 

Week. 

2 

5 

3 

2 
o 


and 


POUETH 
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First  Term. 

Naval  Architecture 
Naval  Architectural  Drawing... 
Marine  Engineering    ... 
Steam  Engineering 

Hydraulics        ...         

Engineering  Laboratory 
Dynamics  of  Machines 
Strength  of  Materials  ;    Friction 
Chipping  and  Filing    ... 
Machine-tool  Work     ... 
Metallurgy  of  Iron 


FOrETH   TEAR. 

Hrs.  per 
Week. 
..     2 

Second  lerm. 
Naval  Architecture 

Hrs.  per 
Week. 
2 

..     4 

Naval  Architectural  Drawing 

6 

..     3o 

Marine  Engineering 

3 

..      28 

Engineering  Laboratory 

...     4 

..     4 

Strength  and  Stability  of  Structures ; 
of  Elasticity 

Theory 
...     3 

..       39 

Machine-tool  "Work 

...     6 

..     3 

Thesis 

...  — 

..        Gg 

..     1 

26.  Course  in  Naval  ArcMtecture  for  Naval    Constructors. — In  the   Catalogue   this    subject  is 
referred  to  in  the  following  terms  : — 

"  The  Massachusetts  Institute  of  Technology  has  been  selected  by  the  United  States  Naval  Department  to  give 
professional  instruction  to  officers  designated  for  the  corps  of  naval  constructors.  For  the  satisfactory  completion  of  this 
course  the  degree  of  Master  of  Science  is  given. 

"lu  arranging  this  course,  the  objects  sought  are  the  addition  to  the  training  already  obtained  at  the  Naval 
Academy  of  those  subjects  which  are  peculiar  to  naval  architecture,  and  such  an  extension  and  rounding  out  of  that 
training  as  will  best  enable  a  naval  constructor  to  meet  the  varied  and  exacting  demands  of  his  official  position.  The 
course  includes  all  the  lectures  and  drawing  of  the  regular  four-year  course,  and  one  additional  year  of  advanced  work, 
having  special  reference  to  the  military  requirements  of  naval  vessels.  Other  subjects  selected  from  the  regular  course  are 
marine  cnginee^-iiig,  steam  enaineering,  and  applied  mechanics.  The  course  is  broadened  and  strengthened  by  courses  on 
sanitition,  heating  and  ventilation,  foundations,  metallurjjy,  and  metallography.  A  thorough  course  U  given  in  electrical 
engineering,  with  adequate  training  in  physical  and  electrical  engineering  laboratories.  Lectures  and  laboratory  work  are 
given  on  jiiints,  oils,  and  other  organic  materials  used  on  ships.  Lectures  will  be  given  from  time  to  time  by  naval 
constructors  and  other  eminent  specialists  on  subjects  pertaining  to  the  practice  of  ship-building. 

"  The  first  ant  second  years  of  the  following  schedule  of  the  Course  for  Naval  Constructors  correspond  respectively 
to  the  tliird  and  fourth  years  of  Course  XIII;  the  third  year  corresponds  to  graduate  work  in  other  departments,  and 
leads  to  the  degree  of  Master  of  Science." 

The  special  course  is  developed,  as  shewn  ia  the  following  curriculum  : — ■ 

Naval  AEcniTcciunE  (XIIIa). 
Course  for  Naval  Gonslruclors- 

FIItST    TEAR. 

First  Term. 

Naval  Architecture 

Naval  Architectural  Drawing... 

Mechanism        ...         ...         ... 

Differential  Equations... 

Least  Squares    ... 

Machine  Drawing 

Qualitative  Analysis  (lectures  and  laboratory)  10 

Spanish  ... 


First  Term. 

Naval  Architecture 

Naval  Architectural  Drawing  ... 

Steam  Engineering 

Drawing... 

Strength  of  Materials  :  Friction 

Theoretical  Electricity... 

Heating  and  Ventilation 

Spanish  ... 

Chipping  and  Filing     

Machine-tool  Wcrk 


Hrs.  per 

Second  Term. 

Hrs.  per 

Week. 

Week. 

..     2 

Naval  Architecture      

...     2 

..     G 

Naval  Architectural  Drawing. . . 

...     5 

..     2 

Advanced  Calculus 

...     1 

..     3 

Strength     of     Materials  .     Kinemati 

cs     and 

2 

Dynamics  ... 

...     3 

..     4 

Organic  Chemistry      

...     1 

r)    10 

Physical  Measurements  (lecture?)     .. 

...     1 

.,       2 

Physical  Laboratory 

...     2 

Theoretical  Electricity 

...     2 

Hydraulics 

.             ...       2; 

Sanitation  of  Ships 

...     1 

Spanish... 

...     2 

SECOHD 

TEAE. 

Hrs .  per 
Week. 

Second  Term. 

Hrs.  per 
Week. 

o 

Naval  Architecture       

...     2 

.     4 

Naval  Architectural  Drawing 

...     G 

.     3 

Steam  Engineering       

...     3 

.     2 

Engineering  Laboratory 

...     2 

.     3 

Strength  and  Stability  of  Structures  : 

Theory 

■       28 

of  Elasticity           

...     3 

.     1 

Periodic  Currents 

...     Ir 

.     2 

Electrical  Measuring  Instruments      . 

.         ...     2, 

•     65 

Physical  Laboratory     ... 

...     2 

•     Cjo 

Spanish 

...     2 

Machine-tool  Work      

...     6 

THIHD 
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THIRD 

TEAB. 

Frs.  per 

Week. 

Second  Term. 

2 

Naval  Architecture 

.     8 

Marine  Engineering     

..     3o 
.     28 
.     3o 
.     4 

Ship  Design       

Electrical  Engineering... 
Electrical  Engineering  Lahoratory 
Foundations 

.     1 

.'     Is 
..     4 
..     5 

.     2io 

.     1 

Engineering  Laboratory 
Thesis     

2 

25 

4' 


First  Term.  "week!"  Second  Term.  %\^k 

Naval  Architecture       2         Naval  Architecture       ...  o  ' 

Ship  Design 
Marine  Engineering 
Steam  Engineering 
Dynamics  o£  Machines  .. 
Eagineering  Laboratory 
Metallurgy  ot  Iron 
Metallography  ... 
Theory  of  Structures    ... 
Electrical  Engineering... 
Electrical  Testing 
Electrical  Measuring  Instruments 
Periodic  Currents 

27.  Requirements  for  Graduation  :  Bachelor  of  Science. — The  first  degree  is  iJac^eZor  q/'SeiewciS  (in 
the  course  pursued),  and  is  given  for  the  satisfactory  completion  of  any  of  the  regular  courses  of  study. 

To  be  entitled  to  this  degree,  the  student  must  have  attended  the  Institute  for  not  less  than  the 
ye;ir  i-nmeiiately  preceding  his  graduation;  he  must  have,  in  all  cases,  completed  the  prescribed  studies 
and  exercises  of  thc/owr  years,  and  must,  in  addition,  pass  final  examinations,  if  required,  on  subjects 
relating  particularly  to  his  course.  He  must,  moreover,  prepare  a  dissertation  on  soms  subject  included 
in  his  course  of  study ;  or  an  account  of  some  re.tearch  made  by  himself ;  or  an  oriqiri'tl  report  upon  some 
maohine,  work  of  engineering,  industrial  works,  mine  or  mineral  survey  ;  or  an  original  desii/n,  accompanied 
by  an  explanatory  maoaoir.  This  thesis,  or  design,  must  be  approved  by  the  Faculty, i  and  handed  to 
its  Sejretary  not  later  than  the  first  annunl  exan:iination. 

An  applicant  for  the  degree  of  Bachelor  of  Science,  in  ti03  courses  at  the  same  tima,  must  have 
made  application  for  such  candidacy  not  later  than  1st  November  next  preceding  his  graduation,  and  such 
applioations  will  bo  granted  only  in  the  case  of  students  who  hare  jireviously  anticipated  fourth-year 
subject.-!  in  one  or  both  of  the  courses  in  quest'on  to  such  an  extant  that  they  have  ample  time  for  the 
work  proposed. 

No  degree  can  be  conferred  un'.il  all  dues  to  the  Instituic  are  discharged. 

Students  leaving  the  Institute  of  Ihoir  own  mot'.oa  before  graduation  arc  entitled  to  receive  a 
statement  of  attendance  from  the  Secretary. 

28.  Master  of  Siience. — The  degree  of  Master  of  Science  is  awarded  for  proficiency  in  complete 
graduate  courses  of  study  of  at  laast  one  year's  duration.  Except  in  oases  of  unusuil  attainment,  the 
applicant  for  the  degree  of  Master  of  Science  must  have  tahen  his  first  degree  in  science  in  some  science 
school,  college,  or  university  of  good  siandinij ;  and  his  attainments  must  in  general  be  equivalent  to 
those  required  for  the  corresponding  Bachelor's  decree  of  the  Institute.  Tho  detailed  requirements  are 
as  follows : — 

"He  must  file  with  the  Secretary,  before  being  accepted  as  a  candidate,  a  statement  of  his  previous  work  and 
present  attainments,  and  of  the  advanced  worlc  which  he  proposes  to  do  at  the  Institute.  The  candidate,  if  a  graduate  of 
the  Institute,  may  offer  either  more  advanced  work  in  his  own  department  or  undergraduate  professional  work  of  an  allied 
department ;  but,  in  general,  the  subjects  must  not  be  all  of  the  latter  class,  and  the  thesis  must  be  of  higher  grade  than 
is  required  for  the  Bachelor's  degree.  He  must  pursue  his  course  of  study  continuously,  under  the  direction  and  oversight 
of  the  Faculty,  for  at  least  one  full  school  year  after  tiling  his  application,  exhibiting  during  that  time  ability  to  conduct 
original  investigations,  and  passing  creditable  examinations  at  such  time.i  and  on  such  subjects  as  may  be  designated,  and 
must  finally  present  an  acceptable  thesis. 

"In  connection 'with  such  an  advanced  course  of  study,  it  should  be  remembered  that  the  continually  increasing 
specialisation  of  the  various  engineering  professions,  and  the  upward  tendency  of  the  standards  of  professional  attainment, 
render  it  difficulty,  in  a  four-year  course,  to  give  much  more  than  a  thorough  training  in  the  student's  chosen  specialty. 
Hence  it  is  frequently  of  great  advantage  to  a  graduate  from  one  of  the  engineering  courses  to  devote  an  additional  year  to 
the  professional  work  of  another  closely  related  course,  with  or  without  reference  to  obtaining  the  Master's  degree.  For 
example,  a  student  who  has  received  a  degree  in  Mechanical  Engineering  may,  by  devoting  a  year  to  the  study  of 
theoretical  and  practical  electricity,  complete  the  professional  subjects  of  the  course  in  Electrical  Engineering  ;  a  graduate 
in  Chemical  Engineering  may  do  the  same  ;  or  a  graduate  in  Electrical  Engineering  or  Chemical  Engineering,  by  a  year  of 
additional  study,  may  complete  the  professional  work  of  Mechanical  Engineering.  The  student  who  completes  such  a 
double  course  has  obtained  a  broader  scientific  and  professional  education,  is  enabled  to  investigate  a  given  problem  on 
more  than  a  single  side,  and  is  thus  more  efficient  and  independent  in  engineering  practice. 

"  A  candidate  for  the  Master's  degree  following  a  plan  of  this  kind  will  not  in  general  be  required  to  complete  all 
the  prescribed  studies  of  the  second  department ;  for  example,  a  graduate  in  Electrical  Engineering  desiring  to  spend  an 
additional  year  in  the  Department  of  Mechanical  Engineering  may  be  excused  from  a  certain  amount  of  mechanic  arts  and 
drawing." 

29.  Doctor  of  Philosophy. — The  degree  of  Doctor  of  Philosophy  is  conferred  by  the  Institute  of 
Technology.  It  certifies  to  "high  attainment  of  a  grade  which  qualifies  the  recipient  as  a  scientific 
investigat°or  and  teacher,  tlie  course  of  study  leading  thereto  being  mainly  one  of  experiment  and 
research,  -accompanied  by  such  studies  as  may  serve  to  promote  a  broad  and  thorough  knowledge  of  the 
science  which  the  student  has  chosen  for  his  specialty.  The  candidate  must  pursue  his  studies  and 
researches,  under  the  direction  and  oversight  of  the  Faculty,  for  at  least  two  school-years,  furnishing 
from  time' to  time  such  evidences  of  progress  as  the  Faculty,  may  require.  His  attendance  must  be 
continuous,  except  in  case  of  absence  previously  approved  by  the  Faculty,  for  the  purpose  of  conducting 
researches  and  investigations  in  the  field. 

He  must  present  a  thesis,  embracing  the  results  of  an  extended  original  investigation,  and  must 
pass  such  examinations  as  the  Faculty  may  require." 

30.  Other  advanced  CoMwes.— Advanced  courses  may  be  taken  in  selected  lines  of  study  or 
research,  without  reference  to  degrees,  and  may  be  pursued  by  graduates  of  the  Institute  without 
preliminary  examination.  They  may  also  be  undertaken  by  graduates  of  other  institutions,  who  satisfy 
the  Faculty  that  they  are  qualified  to  take  advantage  of  the  proposed  courses. 


The 


1  Theses  are  written  on  one  side  only  of  paper  of  good  quality,  8  x  li  inches  in  size,  with  an  inch  margin  on  the 
inner  edge  and  a  half-inch  margin  on  the  outer  edges. 
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The  following  is  an  indication  oE  tlie  graduate  oouraes  in  Mining  Engineering  and  Metallurgy, 
in  Chemistry,  and  in  Electrical  Engineering. 

MrN]Na  ENaiNEERiNa  and  Metallukot  (III  G-u.)- 
Graduate  Course.— {Option  1.) 


First  Term. 

Meclianismi 

Steam  Engineering      

Drawing 

Electrical  Measurements         

Electrical  Engineering  (lectures) 
Electrical  Engineering  (laboratory)  ... 

Option  A. 

Surveying 

Eailroad  Drawing  and  Field-worlc     ... 

Structures^ 

Ore-dressing  (reading) 

Option  B. 

Electro-chemistry 

Electro-chemical  Laboratory 

Metallography  (lectures  ;  laboratory) 
Heat  Measurement  (laboratory) 


First  Ttrm. 

Advanced  Organi-.;  Chemistry 
Advanced  Theoretical  Chemistry 
Chemical  Kesearch 

Option  A. 

Electrical  Engineering  (lecturer) 
Electrical  Engineering  (laboratory) 
Mechanism 
General  Statics" 
Descriptive  Geometry  or* 
Steam  Engineering  ^  < 
Drawing^  * 

Option  B. 

Electro-chemistry  (lectures)  ... 
Electro-chemistry  (laboratory) 
Kinetic  Theory  of  Gases^ 
Differential  Equations^ 
Least  Squares^ .. . 


Hrs.  per 

Week. 
2 

.'.     3 

...     5 

...     2 

2 

''.     2 


2 
4 
3 

2 


2 


Second  Term. 

Mechanism 

Steam  Engineering       

Drawing  ...  

Option  A. 

Surveying  ...  •.•  ■■• 

Eailroad  Drawing  and  Eield-work     

Structures 

Ore-dressing  Laboratory  ;  Thesis 

Option  B. 

Electro -metallurgy       

Metallurgical     and     Chemical    Laboratory 
Thesis 

Ga.s  Analysis     

Distillation  of  I'uels 

Forging  ...  


Hrs.  per 
Week. 
..     2 
..     3 
..     6 


2 
5 
3 

12 


1 

23 

3 


CiiEMisTnr  (\  Gil.) 

Graduate  Course. 

Hrs.  per 
Week. 
...      1 
...      1 


2 
2 
2 
5 
8 
3 


3 
1 
3 


Second  Term. 

Advanced  Inorganic  Chemistry 
Qnalitative  Analysis  oH  1-iarc  Metals 
Chemical  Research 


Option  A. 
Advanced  Industrial  Chemistry 
Mechanism 

Drawing 

Strength  of  Material's 

Steam  Engineering'' * 

Drawings  4 

Engineering  Laboratory^  i 

Option  B. 

Electricity 

Polari-ed  Light 

Energetics^ 

Advanced  Calculus^     ... 


Hrs.  per 
Week. 
...      1 
...      9 


1 
3 
3 

3 
3 

2 
2 


2 
1 
2 
1 


-(VI  Gii.) 


First  Term. 


■.) 
1 
4 

4 
2 
o 


Second  Term. 
Theoretical  Electricity  :  Advanced  Theory  of 


Hrs.  per 
Week. 


Ad- 


Polyphase  Transmission  Lines    ... 
Laboratory   of  Electrical  Engineering 

vauced  Polyphase  Work  ... 
Design  of   Siations  and  Distribution  Systems 
Specifications  and  Contracts   ... 
Machine  Design 
Fourier's  Series 
Thesis     ... 


Electrical  Engi^'eeeino. 
Graduate  Course 

Hrs.  per 
Week. 

Theoretical  Electricity:  Advanced  Theory  of 
Polyphase  Transmission  Lines    ...  ...     3 

Laboratory  of  Electrical  Measurements:  Ad- 
vanced Work  in  Electrical  Testing        ...     5 

Laboratory  of  Electrical  Engineering:  Ad- 
vanced Direct  and  Alternating  Current 
Work  ^ ^> 

Design  of  Stations  and  Distribution  Systems 

Advanced  Dynamo  Design 

Heat  Measurements     ... 

Strength  of  Materials  .. . 

Drawing  and  Machine  Design  

Electro-chemistry 

Fourier's  Series 

31.  The  Lahorntory  Fquipmenfs. — The  laboratory  equipments  of  tlio  ]\IasKaclinselts  Institute  of 
Technology  were  very  complete  and  extensive  at  the  lime  of  the  Commissioner's  visit,  and  the  Institute  is 
considered  by  European  critics  to  be  on  a  hiv;h  plane  of  ellieieney  in  regard  thereto.  It  was  visited  by 
the  Commissioner  durini,'  tlieir  sl:ay  in  Boston.  The 

'  Descriptive  Geometry  must  have  been  eompleted. 

''  The  cour.9e  in  tlie  Theory  of  Structures  must  have  l>een  completed. 

3  The  courses  in  tlie  Differential  and  Integral  Calculus  must  have  been  taken. 

»  Students  are  required  U  satisfy  the  instructor  iu  charge  of  this  subject  as  to  their  preparation  in  Descriptive 
Geometry.  Students  who  have  not  previously  taken  these  preparation-subjects  are  advised  to  prepare  themselves  in  them 
during  the  summer  preceding  their  graduate  course. 
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The  following  may  be  a  sufficient  general  indication  of  its  equipment  :— 

32.  Equipment  for  Meclanic  ArU.~ln  Mechanic  Arts  ''  the  carpentry,  wood-turning,  and  pattern- 
making  departments  contain  forty  carpenter's  benches,  two  circular-saw  benches,  a  swing-saw,  two  jig- 
saws, a  buzz-planer,  thirty-sis;  wood-lathes,  a  large  pattern-maker's  lathe,  and  thirty-six  pattern-maker's 
benches.  The  foundry  contains  a  cupola  furnace  for  melting  iron,  two  brass  furnaces,  a  core  oven,  and 
thirty-two  moulder's  benches.  The  forging  department  contains  a  power-hammer,  thirty-two  forges, 
seven  blacksmith's  vices,  _  one  blacksmith's  hand-drill,  and  a  power-shear.  The  machine  department 
contains  twenty-three  engine-lathes  and  seventeen  hand-lathes  of  approved  patterns,  a  2i-inch  turret- 
lathe,  two  machine-drills,  three  planers,  a  shaping-machine  ;  two  universal  milling-machines,  furnished 
with  spiral  and  gear-cutting  attachments  ;  a  universal  grinding-machine,  a  cutter  and  reamer  grinder ; 
thirty-two  vice-benches,  arranged  for  instruction  in  vice-work, ;  a  24-inch  standard  measuring-machine, 
special  apparatus  for  hardening  and  tempering,  and  a  fully-equipped  tool-room." 

33.  Equipment  for  teaching  Ghemistry. — Chemistry  has  ordinary  qualitative  and  quantitative 
laboratories  for  inorganic  and  organic  chemistry,  special  physico-chemical  equipment,  an  industrial 
laboratory,  etc. 

^  The  Kidder  Laboratories  "  afford  accommodations  for  more  than  six  hundred  students.  The 
Chemical  Department  occupies  twenty-two  laboratories,  three  lecture-rooms,  a  reading-room  and  library, 
two  balance-rooms,  offices,  and  supply-rooms  ;  in  all,  forty  rooms.  Five  new  laboratories  have  been 
recently  added  for  advanced  work  and  research.  The  lahoratory  for  inorganic  chemistry  has  places  for 
four  hundred  students,  and  is  completely  equipped  for  instrucUon  in  elementary  chemistry.  The 
analytical  laboratories  can  accommodate  one  hundred  atid  fifty  students,  and  possess  every  convenience 
for  accurate  and  rapid  analytical  work.  The  main  organic  lahoratory  has  places  for  thirty-six  students, 
and  is  provided  with  appliances  for  vacuum,  steam,  and  fractional  distillation,  with  suction  pumps 
for  filtration,  with  electrolysis  circuits,  filter-presses,  etc.  Adjoining  it  is  a  laboratory  arranged  for 
organic  combustions,  and  on  the  roof  is  an  enclosed  room,  in  which  chemical  operations  of  a  dangerous  or 
noxious  character  can  be  performed.  The  laboratory  of  water,  air,  and  food  analysis  contains  places  for 
sixteen  students,  and  possesses  a  complete  outfit  for  the  analysis  oF  air  and  water,  and  for  the 
investigation  of  sanitary  problems.  The  laboratories  of  industrial  chemistry  accommodate  forty-eight 
students.  They  comprise  a  series  of  rooms  in  the  Pierce  Building,  fitted  with  the  needful  apparatus 
for  the  preparation  of  chemicals  on  a  considerable  scale.  The  main  laboratory  contains  kettles  of  various 
patterns,  stills,  presses,  tanks,  centrifugal  dryers,  crystal  dryers,  a  filter-press,  a  furnace,  and  a  variety  of 
other  forms  of  apparatus.  The  laborutory  devoted  to  textile  colouring  contains  numerous  jacketed 
kettles,  baths,  and  dye-tubs,  squeeze-rolls,  a  steamer,  an  ager,  and  a  dryer.  The  laboratory  for  oil  and 
gas  analysis  accommodates  thirty-six  students  and  is  equipped,  for  the  examination  of  gases,  with 
thirty-three  sets  of  gas-absorption  and  explosion  apparatus,  with  sampling  apparatus,  flue  thermometers, 
a  photometer,  and  a  gas  calorimeter.  For  the  analysis  of  oils,  the  laboratory  is  provided  with 
viscosimeters,  testing  machines,  different  sorts  of  flash-point  apparatus,  and  other  instruments  employed 
in  this  special  line  of  work.  There  are  also  special  laboratories  for  instruction  iti  proximate  technical 
analysis,  in  molecular  weight  determinations,  and  in  sugar  analysis.  Kidder  Hall  has  a  seating  capacity 
of  two  hundred  and  twenty,  and  is  arranged  with  special  reference  to  the  delivery  of  lectures  illustrated 
by  experiment.  In  addition,  there  are  two  lecture-rooms,  seating  respectively  forty-eight  and  one 
hundred  and  twenty-five  students.  The  lecture-rooms  contain  valuable  cabinets  of  specimens  for 
purposes  of  illustration.     The  balance-rooms  are  supplied  with  twenty-five  analytical  balances. 

"  The  William  Ripley  Nicliolls  Chemical  Library,  numbering  more  than  nine  thousand  volumes  and 
fifteen  hundred  pamphlets,  is  kept  in  the  reading-room  of  the  department.  This  library,  which  is  open  to 
all  students,  contains  complete  sets  of  most  of  the  important  chemical  periodicals  and  a  noteworthy 
collection  of  works  upon  sanitary  science.  The  number  of  periodicals  currently  received  is  one  hundred 
and  seventy-five." 

34.  Equipment  for  teaching  Physics. — ^h.e  Rogers  Laboratory  of  Physics  "occupies  sixteen  rooms. 
Of  these,  two  are  lecture-rooms:  the  general  physical  lecture-room,  seating  three  hundred  and  fifty 
students,  and  a  smaller  lecture-room  for  special  lectures  in  physics  and  chemistry,  seating  seventy. 
Both  of  these  are  fitted  with  appliances  for  physical  experimentation  and  for  the  use  of  the  lantern. 
The  lahoratory  of  general  physics  is  devoted  to  instruction  in  general  physical  measurements.  The 
acoustic  laboratory  is  especially  designed  for  acoustic  and  telephonic  research,  and  the  optical  room  for  the 
study  of  light.  The  laboratory  of  electrical  measurements  is  furnished  with  special  electric  circuits  for 
lighting  and  power,  and  for  both  direct  and  alternating  currents.  The  laboratory  of  heat  measurements  and 
the  lahoratory  of  physical  chemistry  are  devoted  to  advanced  work  in  these  subjects.  Several  dark-rooms 
are  appropriated  to  photometry  and  photography. 

"The  Laboratories  of  Electrical  Engineering  constitute  a  further  important  portion  of  the  Sogers 
Laboratory.  The  dynamo-room  contains  a  large  plant  of  direct  and  alternating  current  machinery,_the 
driving  power  for  which  is  furnished  by  a  Westinghouse  90-horse-power  simple  engine  and  a  "Westing- 
house  130-horse-power  compound  engine.  Several  other  rooms  are  fitted  up  for  study  and  research  in 
the  various  branches  of  technical  electricity. 

"The  laboratory  has  an  exceedingly  extensive  equipment  of  apparatus  for  both  demonstration  and 
physical  measurements,  and  large  additions  are  made  to  it  every  year.  It  is  especially  well  furnished 
with  instruments  for  electrical  testing,  and  for  heat,  sound,  and  electro-chemical  measurements. 

"The  library  of  the  department  contains  over  six  thousand  volumes, and  is  very  complete  in  recent 
works  upon  physics  and  electricity.  All  new  publications  of  importance  are  procured  upon  their  issue. 
The  principal  physical  and  electro-technical  periodicals  are  received  regularly,  seventy  four  such  being 
taken." 

35.  Electrical  Engineering  Laboratory. — The  equipment  of  the  Laboratory  of  Electrica 
Engineering  "  includes  a  large  number  of  dynamo  machines,  both  alternating  and  direct  current,  of 
various  types  and  sizes,  which  are  wholly  available  for  purposes  of  instruction. 

"  Among  these  are  the  following :— An  Edison  shunt  generator,  having  a  capacity  of  9G  ampiares 
at  a  pressure  of  110  volts ;  a  Thomson-Houston  inclined-coil  constant  potential  generator,  having  a 
capacity  of  120  amperes  at  110  volts ;  a  "Westinghouse  multipolar  compound  generator,  having  a  capac't 
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of  180  amperes  at  110  volts ;  a  United  States  direct  current  compound  generator,  having  a  capacity  of 
340  amperes  at  110  volts  ;  a  Weston  shunt  generator,  having  a  capacity  of  60  amperes  at  70  volts  ;  a 
Thomson-Houston  alternating  current  generator,  having  a  capacity  of  30  amperes  at  1,000  volts,  with 
transformers  of  various  patterns  and  sizes  up  to  15  kilowatts  ;  a  Mordey  inductor  alternating  current 
generator,  having  a  capacity  of  37  amperes  at  1,000  volts  ;  a  Brush  arc-light  generator,  having  a  capacity 
of  10  amperes  at  1,500  volts ;  an  experimental  three-phase  low-pressure  alternating  current  generalor, 
having  a  capacity  of  about  15  kilowatts  at  500  volts  ;  a  Westinghouse  shunt  generator  for  electrolytic 
work,  having  a  capacity  of  300  amperes  at  15  volts ;  a  General  Electric  compound  bipolar  generator, 
having  a  capacity  of  25  amperes  at  125  volts  ;  a  Westinghouse  10-horse-power  machine  arranged  for  use 
as  a  120-volt  direct  current  generator  or  motor,  a  quarter-phase  alternating  current  generator  or  motor, 
or  a  rotary  transformer ;  a  220-volt  7i-horse-power  Thomson-Houston  shunt  motor ;  a  7-horse-power 
500-volt  three-phase  alternating  current  motor ;  several  15-horse-power  500-vo)t  Thomson-Houston  and 
Edison  street-railway  motors  ;  and  a  large  number  of  small  direct  and  alternating  current  generators  and 
motors  of  various  sizes  up  to  5-horse-power.  The  laboratory  possesses  a  15-kilowatt  Thomson  welding- 
coil,  furnishing  current  up  to  3,000  amperes  if  required  ;  a  set  of  10-kilowatt  phasing  transformers  for 
use  in  connection  with  the  three-phase  and  quarter-phase  machines;  and  also  a  constant  current 
transformer. 

"  A  separate  plant  has  been  installed  for  use  in  regular  laboratory  instruction,  in  connection  with 
the  course  in  dynamo-testing  and  dynamo-electric  measurements.  It  consists  of  two  similar  four-pole 
moderate  speed  25-kilowatt  direct  current  compound  generators  made  by  the  General  Electric  Company. 
They  are  belt-driven  from  a  Westinghouse  compound  engine  fitted  with  indicators,  and  having  a  surface 
condenser  discharging  the  condensed  steam  into  weighing  tanks. 

"  The  switchboard  is  so  designed  that  the  dynamos  can  be  put  in  series  or  parallel,  or  connected  in 
any  sjjecial  manner  called  for  by  the  requirements  of  particular  methods  of  testing  the  eflSciencv,  or 
studying  the  losses,  either  of  the  dynamos  alone  or  of  these  in  connection  with  the  engine.  A  number  of 
Weston  illuminated  dial  ammeters  and  voltmeters  of  suitable  ranges  constitute  a  part  of  the  equipment. 
They  are  provided  with  flexible  lead-wires,  and  so  arranged  as  to  be  readily  connected  to  meet  the 
requirements  of  the  ordinary  commercial  methods  of  testing  efficiency  as  well  as  those  of  the  more  refined 
electrical  methods. 

"  The  new  lighting  and  power  plant  of  the  Institute  in  the  buildings  on  Trinity-place  is  available  for 
instruction  and  experiments  related  to  central  station  work.  In  this  plant  there  are  two  Westinghouse 
multipolar  slow-speed  direct  current  three-wire  generators,  each  capable  of  giving  a  current  of  350 
amperes  at  220  volts,  or  350  amperes  at  110  volts,  on  either  side  of  the  system.  Each  generator  armature 
is  carried  by  the  extended  shaft  of  100-horse-power  Westinghouse  compound  engine,  running  at  a  speed 
of  300  revolutions  per  minute." 

8G.  JSc[uipment  for  instruction  in  Civil  Engineering  and  Surveying. — The  instruction  in  Civil 
Engineering  is  given  by  means  of  lectures  and  recitations,  and  by  practice  in  the  field,  in  the  drawing- 
room,  and  in  the  testing  laboratory. 

In  surveying,  besides  the  work  in  the  class-room,  the  use  of  the  various  instruments  is  tanght  by 
actual  work  in  the  field,  including  the  adjustments  of  the  instruments  and  the  principal  operations 
involved  in  land,  topographical,  hydrographical,  railroad,  city,  and  underground  surveying.  The  work  iu 
the  drawing-room  consists  in  representing  upon  paper  the"  surveys  made  in  the  field,  with  practice  in 
topographical  and  map  drawing.  The  earlier  field-work  includes  the  use  of  the  chain,  tape,  compas.i, 
transit,  level,  and  solar  compass,  as  well  as  of  the  various  pocket  instruments.  This  is  followed  by  the  use 
of  the  stadia,  sextant,  and  plane  table.  The  short  course  in  practical  astronomy  includes  a  discussion  of 
the  methods  of  determininj,'  latitude,  longitude,  time,  and  azimuth,  together  with  the  theory  of  the  usual 
astronomical  instruments.  The  short  course  in  geodesy  includes  a  discussion  of  the  figure  of  the  earth, 
and  of  the  methods  of  measuring  base-lines  and  of  carrying  on  a  geodetic  survey. 

Students  electing  the  geodetic  option  pursue  these  subjects  iu  detail,  taking  also  the  course  in  the 
method  of  least  squares,  and  receiving  instruction  in  the  adjustment  of  observatio°ns. 

An  observatory  in  the  Middlesex  Eells,  within  easy  access  of  Boston,  is  devoted  to  instruction  in 
geodesy  and  astronomy.  It  is  a  atone  building  15  feet  square,  and  contains  at  present  the  followinff 
apparatus:  a  transit  instrument,  2finch  aperture,  27-inch  focus,  with  micrometer  eye-piece  for  latitude 
observations;  a  sidereal  chronometer,  a  chronograph,  a  magnetometer,  a  dip  circle,  an  altazimuth 
instrument,  and  various  other  smaller  appliances,  such  as  level  triers,  mercury  horizons  etc  This 
observatory  enables  the  Institute  to  offer  the  best  facilities  for  instruction  in  geodesy. 

_  37    The  Hydraulic  Lahoratory.—Th%  Hydraulic  Laboratory   contains  a  closed  steel  tank  5  feet 

in  diameter  and  over  27  feet  high,  arranged  for  the  insertion  of  orifices,  mouth-pieces,  and  other 
special  pieces  of  apparatus,  with  gates  for  controlling  the  discharge,  and  with  connections  for  supplying 
water,  m  experiments  upon  pipes  and  motors.  This  tank  is  connected  with  a  10-inch  stand-pipe  over 
70  feet  high  so  arranged  that  a  constant  head  may  be  maintained  at  any  desired  level.  Two  steel 
ntrnnfiftf  of  f  .f  ^^'^'''^  ^^et  capacity,  give  opportunity  for  the  accurate  measurement  of  larger 
botTS  it  Tn  /  r  """^  ^".rf^^  '^"^"'^-''y  -^^^""g  experiments.  A  system  of  pipes  connected 
.n5  otht  Jinn^nr^  f  T]  \  '^'^  ^f^V\'^  ^^'-^^ged  for  the  insertion  of  diaphragms,  branches, 
'L''if'',''^t'^P'^'''^"',*°[  «t'i'^y>ng  loss  of  head  and  the  laws  of  discharge.  An  attachment  has  been 
fitted  to  the  mam  tank  contaming  a  Pitot  tube  for  studying  the  laws  of  veSvIn  iets  and 
adjustable  points  for  accurate  measurement  of  the  cross-section  of  jets  velocity   in  jets,   ana 

_  The  laboratory  is   further   equipped  with  a  48-inch   Pelton    wheel  of  30   horse-power  •  a  3-foot 

ttrr  =Sn?:ier ;  lint -Si  \z^-^::^^:^  s j^-^  -^-  -?  -  r""- 

3.inch  water-meter,  and  others  of  smaller  I.  ;  ^andMrS/  TZ^:..f;:!^L,  '^ZLl  ^T^AZ 

t        cr  ■  mi,         •     "i       "^   ""  '■^^    unuer  various  conditions  of  head  and  sate  oneninsr   in  tests 

tor  elnciency.     There  is  also  an  hvdraul  c  r.im  wit-li   n  oi  ;„  i,  j  •        ■  mi     i'',        "Jpen^nfe    '"   ^^f-" 

a  steel  weir  box  the  wpir  hLlnrT  n  ff     1     /        .     ,    "'^"^'^ch  drive-pipe.     The  laboratory  also  contains 

Tec^.!  p  ndu  urn     vftrcW  ;r:p^  or  ''  *^^-^"§*-^  '■^°'"/-'^^'°  */^  *•-*'  --^  ' 

.directl^supplied'f.rexpcrimeirtirttevaSpu^^^^^^^  °^  time  xn  experimental  work.     Water 

38. 
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38.  The  S/eam  Lahoratory .—The  Steam  Laboratory  contains  a  triple-expansion  endno,  with 
cylinders  of  9  inches,  Ifa  inches,  and  2  i  inches  diameter  respectively,  and  30  inches  stroke,  arranged  in 
such  a  way  as  to  be  run  single  compound,  or  triple,  as  desired  for  purposes  of  experiment.  This 
engine  IS  oi  the  Corliss  type,  and  has  a  capacity  of  about  150  horse-power  when  runnin-  triple,  with 
an  imtial  pressure  of  150  pou.ids  in  the  high-pressure  cylinder.  It  is  connected  with  a  surface  condenser 
and  the  other  apparatus  necessary  to  adapt  it  to  the  purposes  of  accurate  experiment.  A  tandem 
compound  high-speed  engine  ot  about  225  horse-power,  having  cylinders  11  and  10  iuchea  in  diameter 
by  lo  inches  stroke,  is  similarly  provided  with  surface  condenser,  air-pump,  and  other  apparatus  needed 
tor  testing,     ihis  engine  transmits  its  power  through  a  rope-drive. 

This  laboratory  also  contains  a  three-stage  air  compressor  adapted  to  compress  lOJ  pounds 
pressure  per  square  inch,  connected  with  storage  tubes  of  about  58  cubic  feet  capacity  ;  a  IG-horse 
power  engine,  and  an  8-horse-po\ver  engine,  used  for  giving  instruction  in  valve  setting,  etc.  ;  also 
a  36-horse-power  gas-engine  and  a  small  gas-engine.  It  is  equipped  with  several  surface  condensers, 
Bteam-pumps,  injectors  and  ejectors,  calorimeters,  mercurial  pressure  and  vacuum  columns ;  apparatus 
tor  determining  the  quantity  of  steam  or  air  issuing  from  a  given  orifice  or  through  a  short  tube  under  a 
given  difference  of  pressure ;  apparatus  for  testing  steam-engine  indicators  ;  apparatus  for  testing 
injectors  ;  and  indicators,  planimeters,  gauges,  thermometers,  anemometers,  and  other  accessory  apparatus. 

The  Engineering  Laboratories  are  provided  with  a  number  of  friction  brakes  ;  with  machinery  for 
determining  the  tension  required  in  a  belt  or  rope  to  enable  it  to  carry  a  given  power,  at  a  given  speed, 
with  no  more  than  a  given  amount  of  slip  ;  with  four  transmission  dynamometers  ;  with  two  machines  for 
determimnr;  the  coelEcient  of  friction  of  lubricating  oils  ;  with  a  pendulum  governor  arranged  for  experi- 
mental purposes  ;  with  a  complete  set  of  Westiughouso  air-brake  apparatus,  including  the  parts  belonging 
to  the  car  and  to  the  locomotive ;  with  the  pump  and  engineer's  valve  ot  the  New  York  air-brake ;  with  a 
locomotive  link  model ;  with  two  hot-air  engines ;  and  with  cotton  machinery  aa  follows :— Two  cards,  a 
drawing-frame,  a  speeder,  a  fly-frame,  a  ring  spinning-frame,  .and  a  mule,  as  well  as  accessory  apparatus. 
There  are  available  for  purposes  of  experiment  in  connection  with  the  work  of  these  laboratories  four 
horizontal  tubular  boilers  in  a  boiler-house  near  the  Engineering  Building,  with  a  wrought-iron  stack 
3  feet  in  diameter  and  100  feet  high,  fitted  with  the  apparatus  necessary  to  make  experiments  on  the 
draughts  of  chimneys  ;  two  large  sectional  boilers  situated  in  the  Eogers  Building,  with  a  masonry  stack 
3  feet  square  and  100  feet  high;  and  also  another  boiler,  a  40-horse-power  engine,  a  number  of  looms, 
and  other  apparatus  in  the  mechanical  laboratories  on  Garrison-street. 

39.  The  John  Cummings  Laboratories  of  Mininij  Engineering)  and  Metallurgy. — These  laboratories 
are  designed  "  to  furnish  students  the  means  for  experimental  study  of  the  various  processes  of  ore- 
dressing  and  smelting,  and  at  the  same  time  to  give  them  the  mental  training  needful  for  professional 
practice.  _  The  apparatus  has  been  chosen  with  a  view  to  illustrating,  as  far  as  possible,  the  principles  of 
the  more  important  machines  and  furnaces  actually  used  in  mines,  mills,  and  smelting  works. 

"The  crushing,  concentration,  and  smelting  of  ores  of  lead,  copper,  gold,  and  silver  furnish  the 
best  field  for  this  laboratory  work.  The  production  of  iron  and  steel  in  quantity  is  precluded  by  the  size 
of  the  plant  required,  and  by  the  large  amount  of  ores  and  fluxes  needed;  the  microscopical  study  of  the 
structural  changes  that  occur  under  heat  treatment  takes  its  place." 

"  The  laboratories  include  five  parts  :  concentration  and  plate  amalgamation,  roasting  and  smelting, 
lisiviation  and  pan  amalgamation,  assaying,  and  heat  treatment  and  microscopical  examination  of  metals 
and  alloys. 

"  In  the  concentrating  laboratory  the  effects  of  different  combinations  and  adjustments  of  machines 
upon  the  saving  of  losses  in  slimes  and.  included  grains,  in  order  to  produce  the  best  scientific  result  or 
the  greatest  commercial  profit,  can  be  tested  under  the  very  best  conditions.  Among  these  combinations 
are  graded  crushing,  graded  sizing,  graded  jigging  ;  hydraulic  classifying  as  a  preparation  for  jigging  and 
the  slime  table ;  jigging  with  much  or  little  suction ;  the  variations  of  the  slope,  the  quantity  of  water, 
and  the  roughness  of  the  surfaces  of  slime  tables  ;  and  the  adjustments  of  the  gravity  stamps,  the 
amalgamated  plates,  and  the  Erue  vanner. 

"In  the  lixiviating  and  amalgamating  laboratory,  the  effects  of  varying  the  sizes  of  grains,  the 
strength  of  the  cyanide  solution,  and  the  time  of  treatment  may  be  tried  ;  suitable  variations  also  may 
be  made  in  the  hyposulphite  process,  and  either  by  vat  or  by  revolving  barrel,  in  the  chlorination  process  ; 
in  the  amalgamating  pan  the  temperature,  the  chemicals,  and  the  time  of  exposure  can  all  be  studied  for 
the  production  of  the  best  results. 

"  The  smelting  laboratory  is  provided  with  furnaces  for  roasting,  smelting,  and  refining  copper ;  for 
roasting,  smelting,  and  cupelling  lead  ;  and  for  '  chloridizing  '  roasting  preparatory  to  pan  amalgamation 
or  lixiviation.  The  smelting  of  a  ton  or  two  of  ore  cannot  in  the  nature  of  things  produce  results  which 
approach  as  nearly  to  the  economy  of  practice  on  a  large  scale  as  is  done  in  the  other  experimental  lines, 
but  the  experience  which  the  students  gain  throws  more  light  upon  the  meaning  of  the  lectures  than  any 
other  work  performed  in  these  laboratories. 

"  The  assaying  laboratory  is  provided  with  furnaces  for  crucible  work,  scorification,  cupellation, 
and  all  the  usual  accompanying  operations.  Near  by  are  rooms  for  fine  balances  and  for  supplies.  This 
laboratory  not  only  provides  for  the  regular  course  in  assaying  which  is  taken  by  all  the  students  in 
Mining  Engineering  and  Chemistry,  but  it  furnishes  a  means  of  testing  and  checking  the  work  of  the 
other  three  laboratories.  A  laboratory  with  chemical  desks  is  provided,  for  connecting  all  the  small 
lixiviation  tests  and  such  wet  work  as  is  necessary  in  connection  with  the  smelting  and  lixiviation  of  ores. 
The  blowpipe  laboratory  of  the  G-eological  Department  is  used  for  the  blowpipe  silver  assay. 

"  The  Metallographical  Laboratory  is  furnished  with  the  necessary  apparatus  for  heating,  grinding, 
and  polishing  specimens  of  metals  and  alloys,  for  examining  them  microscopically,  and  for  taking 
micrographs. 

"A  museum  of  ores,  products,  and  models  of  mining  engineering  and  metallurgy  serves  to 
illustrate  the  lectures." 

3—3  H  40. 


426 

40.  Biology. — For  instrucfcioa  in  biology,  the  Institute  now  affords  "  unusual  opporfcanities  for 
advanced  or  special  work  in  fermentation,  hygiene,  and  sanitary  science.  The  departments  giving  the 
principal  instruction  in  these  subjects  are  those  of  biology,  chemistry,  physics,  architecture,  and  sanitary 
engineering.  Graduate  or  special  superintendents  of  water-works  or  sewer  departments,  or  persons 
engaged  in  industries  depending  on  the  activities  of  yeast,  bacteria,  etc.,  if  qualified  to  pursue  their  work 
with  advantage,  will  be  admitted  to  such  subjects  as  they  may  elect,  and  will  be  given  every  opportunity 
to  equip  themselves  for  their  work." 

The  Biological  Laboratories  "comprise  four  well-equipped  laboratories  for  undergraduates,  with 
smaller  rooms  for  special  lines  of  work,  and  a  laboratory  devoted  to  more  advanced  or  special  investigation. 
In  connection  with  these  there  is  a  well-appointed  library  and  reading-room,  centrally  placed,  and 
containing  more  than  two  thousand  volumes. 

"  A  large  laboratory  of  general  biology  and  microscopy  supplies  the  needs  of  classes  in  these 
subjects,  as  well  as  those  in  elementary  zoology  and  botany.  It  is  furnished  with  microscopes,  microscope 
lamps,  suitable  work-tables,  and  other  appliances.  The  proximity  of  Boston  to  the  sea  offers  exceptional 
facilities  for  work  along  these  lines,  as  well  as  for  the  more  advanced  study  of  zoology  and  botany. 

"  A  second  laboratory,  somewhat  smaller,  furnishes  opportunities  for  the  practical  work  of  the 
classes  in  comparative  anatomy,  embryology,  cryptogamio  botany,  and  histology.  It  is  equipped  with 
Thoma  and  Minot  microtomes,  parafSn  baths,  microscopes,  and  reagents  for  work  in  the  gross  and 
microscopic  anatomy  of  plants  and  animals.  Students  of  biology  have  also  valuable  privileges  in 
connection  with  the  Boston  Society  of  Natural  History,  of  which  the  museum  and  library  are  freely 
accessible. 

"  For  experimental  work  in  physiology  there  is  a  special  laboratory,  equipped  with  continuous  roll 
and  drum  kymographs,  induction  coils,  and  other  electrical  apparatus,  moist  chambers,  tambours, 
plethysphygmographs,  etc.,  for  physiological  measurements,  and  with  desks  for  work  in  physiological 
chemistry.  Adjoining  this  is  a  workshop,  with  lathe  and  tools,  as  well  as  a  dark-room  for  work  in  physio- 
logical optics. 

"  The  laboratory  of  bacteriology,  industrial  and  sanitary  biology,  is  supplied  with  the  microscopes, 
incubating  chambers,  thermostats,  and  other  special  appliances  necessary  I'or  the  detailed  and  practical 
study  of  micro-organisms.  In  connection  with  it  there  is  a  special  culture-room,  and  a  room  for  chemical 
work  and  the  preparation  of  nutrient  media. 

"  Pinally,  there  is  a  research  laboratory  for  the  use  of  graduate  students  and  special  investigators. 
This  is  fitted  with  thermostats,  autoclaves,  and  other  apparatus  for  the  study  of  problems  connected  with 
the  sanitary  and  industrial  applications  of  biology. 

"  This  whole  series  of  laboratories  is  well  organised  for  work,  directed  chiefly  toward  the 
microscopical,  hygienic,  and  industrial  side  of  biology,  and  offers  special  opportunities  for  those  desiring 
to  fit  themselves  for  teaching  or  medical  study,  or  for  practical  work  in  the  biological  sciences." 

41.  Oeology  and  Mineralogy . — "  The  work  of  the  department  is  introduced  by  courses  in  mineralogy 
and  blowpipe  analysis.  Crystallography  is  taught  with  the  aid  of  models,  diagrams,  and  a  series  of 
crystals.  In  mineralogy,  specimens  are  freely  used,  an  example  of  each  of  the  more  important  species 
being  placed  before  each  student,  while  a  collection  of  typical  specimens  is  always  accessible.  The  students 
are  taught  to  identify  minerals  by  their  erj-stalli.'^ation  and  physical  properties,  as  well  as  by  blowpipe  or 
chemical  tests.  The  instruction  in  blowpipe  analysis  is  supplemented  by  sufficient  practice  to  insure 
familiarity  with  the  methods." 

"  The  laboratory  of  mineralogy  is  so  equipped  as  to  be  convenient  jboth  as  a  class-room  and  as  a 
laboratory  for  descriptive  and  determinative  mineralogy.  It  contains  collections  of  minerals  arranged  for 
class-work  in  each  of  the  above  L-ubjects,  and  for  the  use  of  students  in  descriptive  mineralogy.  The 
tables  in  this  room  have  been  specially  designed  for  the  purpose  of  practice  in  blowpipe  analysis.  Here 
is  also  placed  a  machine  for  the  cutting  and  polishing  of  mineral  and  rock  sections." 

42.  Conclusion. — The  general  regime  of  the  Institute  reminds  one  of  Grerman  rather  than  of 
English  traditions,  students  being  judged  more  by  their  scientific  and  practical  eilciency  and  thoroughness 
than  by  mere  ability  to  pass  written  examinations.!  This  may  be  said  to  be  characteristic  also  of  the 
better  class  of  American  institutions.  The  Institute  has  a  high  reputation  in  Europe,  and  is  one  of  the 
most  thoroughly  equipped. 

There  will  be  no  difficulty  in  realising  that  such  institutions  as  the  Jilassachusetts  Institute  of 
Technology  afford  an  opportunity  of  technical  education  that  does  not  yet  exist  in  Australia. 


1  It  may  be  explained  that  the  attitude  to  examinations  in  Germany  and  England  is  very  different.  The  leaving 
examination  at  secondary  schools,  (pialifying  for  the  University,  is  very  severe,  but  is  not  a  "cram "examination  Students 
are  judgud  afterward  by  their  actual  work.  Original  power  of  research,  etc.,  wins  distinction  for  a  student  in  Germany.  In 
the  English  system  a  good  memory  goes  for  more  than  original  power. 
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CHAPTER    XXXVII. 
The  Stevens  Itistitute  of  Technolog3^  Hoboken,  New  Jersey. 

[G.  H.  KNIBBS.] 


1.  Introductory. — Tho  following  brief  account  of  the  Stevens  Institute  of  Technology,  at  Hoboken, 
New  Jersey,  should  be  read  in  comparison  with  the  account  of  the  Massachusetts  Institute.  It  will  be 
seen  that  the  title  of  the  Amei-ican  schools  does  not  imply  identity  of  organisation.  The  Stevens  Institute 
is  essentially  a  school  of  mechanical  engiiieeriiij;-,  and  confers  upon  its  regular  graduates  the  degree  of 
"Mechanical  Engineer";  its  scope,  therefore,  is  more  limited  than  that  of  the  Massachusetts  Institute. 

The  Institute  is  finely  housed  and  excellently  equipped  in  regard  to  apparatus;  and,  judging  by  the 
entrance-examination  papers,  it  insists  upon  a  fair  preparation  in  respect  of  arithmetic,  algebra,  geometry, 
trigonometry,  physics,  chemistry,  English,  and  history. 

It  is  the  oldest  school  of  importance  in  America  for  instruction  in  mechanical  engineering,  and  was 
for  a  long  time  the  only  school  of  that  character  of  any  consequence  in  the  United  States.  Until  quite 
recently  it  has  adhered  exclusively  to  this  one  course,  with  the  exception  of  a  course  in  Electro-technics, 
which  is  regarded  as  merely  a  branch  of  mechanical  engineering.  The  school  has  won  distinction  and  has 
served  as  a  model  for  other  schools,  though  now  outrivalled  by  the  newer  and  better  equipped  Institutes  of 
Boston  and  Ithaca  (Cornell). 

It  was  founded  by  Mr.  Edwin  A.  Stevens  in  1867,  and  its  President,  Henry  Morton,  Mrs.  E.  A. 
Stevens,  and  Mr.  Andrew  Carnegie  have  given  large  contributions  toward  its  maintenance. 

The  plan  of  instruction  pursued  is  said  to  be  such  as  "  will  best  fit  young  men  of  ability  for 
positions  of  usefulness  in  the  department  of  Mechanical  Engineering,  and  in  those  scientific  pursuits  from 
which  this  and  all  the  allied  arts  are  daily  deriving  such  incalculable  benefits."  With  this  object  in  view, 
a  thorough  training  is  given  in  all  those  branches  of  instruction  appertaining  to  engineering  science,  such 
as  the  principles  of  mathematics,  machine  construction,  mechanical  drawing,  manual  exercises  in  shop 
practice,  practical  course  in  physics,  the  laboratory  work  of  which  has  a  direct  bearing  on  engineering 
problems,  and  is  consequently  called  engineering  physics ;  a  course  of  chemistry,  analytical  chemistry, 
both  qualitative  and  quantitative,  the  Erench  (or  Spanish)  and  German  languages,  English  literature  and 
logic,  and  applied  electricity. 

To  further  the  aim  of  the  Institute  there  is  a  Library,  containing  about  6,000  volumes,  "  composed 
entirely  of  scientific  and  mechanical  Journals,  transactions  of  societies,  and  other  technical  works,  to  which 
the  students  have  access,  under  such  restrictions  only  as  are  necessary  for  the  proper  care  of  the  hooks." 

2.  Admission. — The  conditions  of  admission  are  that  the  student  be  not  under  17  years  of  age,  and 
that  he  undergo  an  entrance  examination  in  mathematics,  descriptive  geometry,  trigonometry,  geometrical 
drawing,  English  grammar  and  composition,  and  general  history,  rhetoric,  physics,  chemistry,  and   French. 

The  full  course  occupies  a  period  of  four  years,  each  year  being  divided  into  three  regular  terms. 
Two  classes,  have  a  Supplementary  Term  of  one  month  in  addition,  during  which  eight  hours  per  day  are 
devoted  to  Shop-work  and  Experimental  Mechanics. 

There  is  a  Freshman,  a  Sophomore,  a  Junior,  and  a  Senior  Class,  each  of  which  is  a  year's  duration. 

3.  Departments. — In  the  organisation  of  the  Institute  it  is  divided  into  the  following  departments, 
viz.  : — 

(1)  Mathematics  and  Mechanics  ;  (4)  Enginei^ring  ; 

(2)  Mechanical  Drawing  ;  (5)  Testing; 

(3)  Chemistry  ;  (6)  Experimental  Mechanics  and  Engineering  Physics. 

Since  the  combination  of,  for  example,  mathematics  and  mechanics,  as  constituting  a  department, 
may  be  regarded  as  unusual,  the  following  indication  of  the  view  taken  by  the  Institute  will  be  of 
interest  -.—Mathematics  and  mechanics  are  taught  in  close  connection,  because,  it  is  said,  the  former  has 
its  foundation  in  the  mechanics  of  nature. 

To  this  end  trigonometry  is  practically  applied  to  such  engineering  problems  as  emphasise  important 
formulte  and  methods.  A  number  of  problems  are  executed  with  special  reference  to  system  and  accuracy 
in  obtaining  data  and  calculating  results,  and  to  practice  in  the  use  of  logarithmic  and  other  tables.  These 
problems  also  give  the  students  practice  in  the  use  of  a  variety  of  engineering  instruments  and  processes. 

Analytical  geometry  and  the  infinitesimal  calculus  are  taught  in  close  connection  by  modern 
methods,  and  illustrated  by  problems  in  mechanics,  electricity,  etc. 

The  same  is  true  of  the  complex  variable  and  difi'erential  equations. 

In  order  that  the  future  engineer  may  be  thoroughly  grounded  in  the  fundamental  facts  and 
principles  of  mechanics,  the  subject  is  taught  so  as  to  refer  all  questions  and  problems  to  them  rather  than 
to  secondary  formula;  based  upon  them.  The  subject  is  taught  by  a  text-book,  supplemented  by  lectures, 
and,  in  addition  to  blackboard  recitations,  the  students  are  required  to  work  out  _  m  permanent  form  a 
considerable  variety  of  problems  contrived  to  explain  and  emphasize  important  questions. 

The  elements  of  various  branches  of  higher  mathematics  are  introduced  into  the  course  as  far  as 
time  permits. 
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A  thorou-hly  mathematical  treatment  of  the  sti-esses  in  framed  structures  is  given  by  a  new 
method,  admitting  of  perfectly  general  application,  with  accurate  results. 

A  course  of  illustrated  lectures  is  given  on  the  mechanics  of  engineering  instruments  and  other 
instruments  of  precision,  in  which  their  geometrical  and  meshanical  features  are  discussed  and  their 
correct  use  in  accordance  therewith  is  taught.  -i  i     i.    f  n 

In  the  Department  nf  Mechanical  Drawbui,  the  aim  is  to  n)ake  the  work,  as  far  as  possible,  to  tollow 
the  lines  of  that  of  a  practical  draughtsman.     The  courss  is  divided  into  eight  sections,  as  follows  :— 

1.  Progressive  e.xeroises  in  line  work,  consisting  of  the  construction  of  geometrical  diagrams,  arranged 

wfth  a  view  to  securing  facihty  and  accuracy  in  the  use  of  instruments. 

2.  Exercises  in  elementary  projections— thit  is,  in  the  representation  of  simple  objects  in  various 

positions,  in  the  manner  universally  employed  in  making  drawings  for  practical  purposes. 

3.  The  application  of  what  precedes,  in  making   working  sketches  of  mechanical  details,  with  dimen- 

sions taken  from  measurements,  and  laying  out  actual  working  plans  from  these  sketches. 
-1.  The  study  of  the   elements  of  descriptive  geometry,  with  application  to   shades,    shadows   and 
perspective. 

5.  The  study  of  kinematics,  or  the  analysis  of  mechanical  movements. 

6.  The  study  of  slide  valves,  valve  diagrams  and  valve  gears. 

7.  Practice  in  engine  design. 

8.  The  study  of  working  drawings  from  which  engines  and  machinery  have  besn  constructed. 

In  the  De-par Iment  of  Ghemisiry,  the  study  is  taken  up  at  the  beginning  of  the  first  year  by 
instruction  in  the  subject  of  chemical  physics,  in  the  law  of  chemical  combination,  and  in  the  principles 
involved  in  the  determination  of  atomic  and  molecular  weights.  This  is  followed  by  the  study  of  chemical 
notation  and  nomenclature,  with  practice  in  stoichiometry.  Afterward  the  subject  of  chemical  structure 
is  taken  up,  along  with  an  examination  of  the  chemical  and  physical  properties  of  bodies,  as  far  as  is 
involved  in  their  identification  and  chemical  clas'sitication. 

Qualitative  analysis  is  studied  during  the  second  year  by  the  usual  laboratory  practice,  and  each 
student  must  give  satisfactory  evidence  of  his  ability  to  make  a  thorough  quahtative  analysis  of  the  more 
commonly  occurring  technical  products  before  advancement  to  quantitative  analysis. 

The  second  year  is  also  occupied  with  the  subject  of  fuel?,  their  composition,  preparation,  and 
calorific  powers — gases  for  illuminating  and  heating.  Then  the  Muxes,  minerals,  and  ores  used  in  iron, 
copper,  lead,  zinc  and  tin  smelting.  Tlie  properties  of  the  metals  commonly  used  and  the  influence  of 
impurities  upon  their  strength  and  durability  are  studied  so  far  as  the  practical  needs  of  the  engineer  are 
concerned.  Finally  the  description  and  management  of  furnaces,  together  with  the  chemical  phenomena 
of  smelting  and  extraction  of  ores. 

In  the  third  year,  after  the  preliminary  work  in  quantitative  analysis,  the  determination  of  the 
percentages  of  the  principal  ingredients  in  the  following  substances  comprises  the  regular  exercises,^  but 
where  the  student  will  have  a  special  line  of  work  to  pursue,  after  graduation,  in  which  analytical  chemistry 
forms  a  portion  of  his  duties,  the  list  is  vaiied  for  the  purpose  desired. 

In  the  Department  ofEnqineerinq,  the  main  purpose  is  to  instruct  the  student  in  the  scientific 
principles  which  control  the  power-producing  capacity  and  economy  of  prime  movers  ;  or  machines  for 
driving  other  machines,  by  means  of  motive  power  supplied  by  muscular  strength,  the  motion  of  water  or 
wind,  or  by  the  mechanical  action  of  heat. 

The  subjects  discussed  in  the  Junior  year  arc  :  The  powers  of  men  and  animals,  the  measurement 
of  water  power,  and  the  laws  of  the  flow  of  water  in  conduits,  the  principles  of  the  action  of  water-wheels, 
turbines,  and  wind-mills,  the  laws  of  heat  controlling  the  action  of  the  heating  surface  of  boilers,  the  laws 
of  combustion,  and  the  general  theory  of  the  efiiciency  of  steam  boiler  furnaces. 

The  Senior  year  is  devoted  to  the  study  of  the  general  principles  of  thermo-dynamics  and  their 
application  to  the  determination  of  the  theoretical  efficiency  of  air  compressors,  air,  gas,  oil,  steam  and 
volatile  vapour  engines,  and  refrigerating  machines. 

The  shop-work  is  as  follows  : — 


Hours. 

Hours 

Metal  Lathe 80 

Moulding 

40 

Pattern-making             ...          ...          ...          ...      36 

Steam  Fitting  ... 

18 

Metal  Planer 48 

Wood  Turning 

40 

Vice  Work        18 

Blacksmithinjj; ... 

40 

Carpentry          ...          ...          ...          ...          ...     40 

Milling  Machine 

18 

Brass  Turning  .. .          ...          ...          ...          ...     24 

Drill  Press 

18 

Management  of   Steam   Boilers  and  Ratchet 

Millwrighting  ... 

20 

Drilling 21 

The  inspection  tours  are  extensive,  and  frequently  extend  over  ten  days. 

The  Department  of  Tests  has  been  organised  to  undertake  measurements  of  the  performance  of 
steam  engines  and  other  motors,  and  of  the  efficiency  of  boilers,  refrigerating  machines,  and  mechanism 
generally,  including  electrical  and  hydraulic  apparatus,  also  to  make  tests  of  strength  of  materials,  and 
various  chemical  and  physical  investigations,  for  the  general  public. 

The  Department  of  Experimental  Mechanics  and  Ennineerinq  Physics  is  distributed  over  two 
floors,  the  lower  floor  being  de\'oted  to  the  heavy  machinery  and  apparatus  for  the  course  in  experimental 
chemistry,  etc.,  the  lighter  machinery  and  apparatus,  such  as  that  for  testing  the  strength  of  materials, 
calibrating  instruments,  etc.,  is  on  the  second  floor.  This  latter  consists  of  combustion  calorimeters,  such 
as  the  Mahler,  for  determining  the  heat  of  combustion  of  coal,  and  the  Junker  for  determining  the  heat  of 
combustion  of  gas  ;  pyrometers,  such  as  the  Uehling,  the  Le  Chatelier,  and  the  Brown  expansion,  air 
thermometers;  calorimeters  to  determine  the  dryness  of  steam  and  the  latent  heat  of  vapours;  and 
apparatus  for  determining  various  physical  constants.  4. 

2t 
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4.    Graduition  Course.— The  details  of  a  course  leading  to  graduation  are  as  follows  :— 

Pkogkammk  op  Couhse  in  this  Stevens  Institute  of  TEoiiN-6LOGy. 

„.    ,  ,„  l^lrst  Yexr  IF,  eshman). 

First  J  crm  : — 

Mathematios.— Logarithms  and  Plane  Trigonometry  reviewed,  Practical  Engineering  Exorcises,  Spherical  Trigono- 

Mechanical  Drawing. —Elementary  Projections. 

Languages.— French  or  Spanish. 

(ieneral  Physics.— Sound. 

Chemistry.— Inorganic  ;  Theoretical  and  General. 

English  Literature  and  Logic.— Meildejohn's  History  of  the  English  Language  ;  Lectures;  Easays. 

bhop  Work. 

Second  Term  : — 

Mathematics.— Theory  of  Equations,  Complex  Quantities,  Analytical  Geometry  and  Calculus. 

Mechanical  Drawmg.— Elementary  Projections,  Freehand  Sketching. 

Languages.— French  or  Spanish. 

General  Physics. — Light. 

Chemistry.— Inorganic  ;  Theoretical  and  General. 

English  Literature  and  Logic— English  Literature  ;  Essays. 

Shop  Work. 

Tlurd  Term  :— 

Mathematics,— Analytical  Geometry  and  Calculus,  Practical  Exercises. 
Mechanical  Drawing,— Elementary  Projections,  Freehand  Sketching,  Dascriptivo  Geometry. 
Languages.— French  or  Spanish. 
Chemistry.— Inorganic  ;  Theoretical  and  General. 
General   Physics. — Light. 

English  Literature  and  Logic— English  Literature  ;  Essays. 
Shtp  Work.  =  o  .J 

Supplementary  Term  : — 
Shop  Work. 

Second  Year  {Sophomore). 
First  Term : — 

Mathematics. — Analytical  Geometry  and  Calculus. 

Mechanical  Drawing. — Machine  Drawing  from  Sketches  ;  Descriptive  Geometry. 

Languages. — French  or  Spanish  (concluded) ;  German. 

(Jeneral  Physics. — Heat  ;  Electricity. 

English  Literature  and  Logic. — English  Literature  ;  Essays. 

Chemistry.— Qualitative  Analysis  ;  Laboratory  Practice  ;  Chemistry  of  Engineering  Materials  ;  Sexton 

Shop  Work. 

Second  Term  : — 

Mathematics. — Solid  Analytical  Geometry  and  Integral  Calculus. 

Mechanical  Drawing. — Machine  Drawing  from  Sketches  ;  Descriptive  Geometry. 

Languages.  — German. 

General  Physics. — Heat  ;  Electricitj'. 

English  Literature  and  Logic. — Deductive  Logic  ;  Essays. 

Chemistry. — Qualitative  Analysis  ;  Laboratory  Practice  ;  Chemistry  of  Engineering  Materials  ;  Sexton. 

Shop  Work. 

Third  Term  : — 

Mathematics. — Applications  of  the  Calculus. 

Mechanical  Drawing. — Machine  Drawing  from  Sketches;  Descriptive  Geometry. 

Languages.  — German. 

General  Physics. — Heat ;  Electricity. 

English  Literature  and  Logic. — Inductive  Logic  ;  Essays. 

Chemistry. — Qualitative  Analysis  ;  Laboratory  Practice  ;  Chemistry  of  Engineering  Materials  ;  Sexton. 

Shop  Work. 

Third  Year  [Junior-). 
First  Term  :— 

Mathematics. — Analytical  Mechanics  ;  Complex  Variable. 

Mechanical  Drawing. — Kinematics,  Machine  Drawing  and  Design  ;  Valves  and  Valve  Diagrams. 

Language.  — German. 

Chemistry. — Quantitative  Analysis  ;  Laboratory  Practice. 

Experimental  Mechanics. — Indicators,  Planimeters  ;  Experimental  Exercises. 

Applied  Electricity. — Electrical  Measurements. 

Second  Tirm : — 

Mathematics. — Analytical  Mechanics  ;  Differential  Equations. 

Mechanical  Drawing. — Kinematics,  Machine  Drawing  and  Design;  Valves  and  Valve  Gears. 

Languages.  — German. 

Chemistry. — Quantitative  Analysis  ;  Laboratory  Practice. 

Engineering. — Hydraulics,  Water  Wheels,  Turbines  and  Wind-mills. 

Experimental  Mechanics.— Applied  Mechanics  of  Machine  Design  ;  Strength  of  Materials  ;  Experimental  Exercises. 

Applied  Electricity. — Direct  Current  Machinery. 

Third  Term  -.^ 

Mathematics. — Analytical  Mechanics. 

Mechanical  Drawing. — Kinematics  ;  Machine  Drawing  and  Design  ;  Valves  and  Valve  Gears. 

Languages. — German  (concluded). 

Chemistry. — Quantitative  Analysis  ;  Laboratory  Practice. 

Engineering. — Principles  of  Heat  Controlling  the  Design  and  Performance  of  Steam  Boilers. 

Experimental  Mechanics. — Applied  Mechanics  of  Machine  Design  ;  Practice  in  Designing  Steel  Construction  Work  ; 

Experimental  Exercises  ;  Apparatus  Lectures  on  Measurements  of  Resistance  of  Materials. 
Applied  Electricity. — Direct  Current  Machinery  ;  Lectures  on  Dynamo  Design. 

Supplementary  Term : — 

Experimental  Mechanics.  Fourth 
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fourth  Year  {Senior) 
I<irst  Term  : — 

Engineering. — Thermo-dynamioa.  ,  t,  ' 

Mathematics.— Construction,  Adjustment  and  Use   of  Engineering  Instruments  ;   Graphical  Statics  ;    Pfoblema  m 

Applied  Mechanics. 
Mechanical  Drawing. — Machine  Drawing  and   Design  ;  Lectures  and  Exercises  in  Applied  Kinematics  ;  Study   in 

Actual  Working  Drawings. 
Experimental  Mechanics. — Applied  Mechanics  of  Machine  Design  ;  Determination  of  Accelerative  Forces  in  a  Steam 

Engine  and  of  Pressure  Exerted  on  the  Cranlc  Pin  ;  Proportion  of  Cylinder  and  Indicator  Diagrams  for  Compound 

and  Triple  Expansion  Engines. 
Engineering  Physics. — Laboratory  Work. 
Applied  Electricity.— Alternating  Currents  and  Alternating  Current  Machinery  ;  Lectures  and  Laboratory  Work. 

Second  Term  : — 

Engineering. — Heat  Engines,  Refrigerating  Machines ;  Mechanics  of  Marine  Architecture  and  Propulsion  of  Steamships ; 

Lectures  on  Practical  Engineering. 
Mathematics. — Theory  of  Bridges  and  Roofs,  with  Graphical  Statics  applied  ;  Selected  problems  ;  Least  Squares. 
Mechanical  Drawing. — Machine   Drawing  and  Design  ;  Lectures  aud  Exercises   in  Applied  Kinematics  ;  Study   in 

Actual  Working  Drawings. 
Experimental  Mechanics. — Applied  Mechanics  of  Machine  Design  ;  Graphical  Solution  of  the  EfiBciency  of  Mechanisms. 
Engineering  Physics. — Laboratory  \Vork. 
Applied  Electricity. — Alternating  Currents  and  Alternating  Current  Machinery  ;  Lectures  and  Laboratory  Work. 

Tliird  Term  :— 

Work  on  Graduating;  The.=iC5. 

5.  Degree,  Fees,  Scholarship. — The  Degree  of  Mecbaniral  Engineer  is  conferred  when  "due  evidence 
of  efficiency  has  been  afforded  in  the  final  pxaminations  and  upon  the  presentation  of  theses.'' 

The  fees  for  each  year  of  the  entire  cour.^e,  for  instruction  and  the  use  of  instruments,  are  f  150 
(roughly,  £30)  for  students  at  the  time  residing  in  the  State  of  New  Jersey.  Those  not  so  residing  are 
charged  •'575  extra. 

Scholarships  are  awarded  by  the  Institute,  which  confer  "  the  privilege  of  attending  the  entire 
course  of  the  Institute  for  four  years,  free  of  all  charL^e  for  tuition,  provided,  of  course,  the  student  holding 
the  scholarship  keeps  up  in  all  cases  with  the  standard  of  proficiency  and  good  conduct  required." 

6.  Examples  of  Practical  and  Theoretical  ivor]c.-~A  few  e.\amples  ilhistrating  how  the  subjects  are 
treated  will  reveal  the  t3'j)e  of  work  aimed  at  in  the  Institute.  For  example,  the  course  in  Experimental 
Mechanics  includes  exi)erimental  work  of  tho  following  type,  viz.  : — 

Experiments  to  shew  laws  of  friction.     Coefficient  of  friction  shewn  to  be  equal  to  the  tangent  of  the 

angle  of  repose. 
Determination  of  the  coefficient  of  friction  of  a  journal  for  various  pressures,  and  comparison  with 

Morin's  laws  for  a  restricted  feed  of  oil. 
Determination  of  the  friction  of  engines  by  means  of  different  forms  of  prony  brakes  and  indicators. 
Tests  of  indicator  spiings  at  pressures  above  and  below  the  atmosphere,  and  computations  of  the 

proper  scale  to  use  for  a  given  diagram. 
Valve  setting.     Ordinary  slide  vah-e  set  Ijy  each  student. 
Exercise  with  Corliss  and  Buckeye  valve  gears. 
Experiments  to  shew  the  position  of  the  valve  of  a  steam  engine  corresponding  to  each  point  in  the 

indicator  diagram. 
Experiments   to    shew    the    variation  of  indicator   diagrams   for   various  angles    of   advance   of  the 

eccentric. 
Practice  with  planimeter  and  averaging  instruments. 
Experiments  to  sliew  the  strength  and  elastic  properties  of  timber  under  transverse  stress.     Tests  of 

timber  by  comparison. 
Determination    of    the  horse-power  transmitted   by  a   belt   and   coefficient   of  friction    for  different 

amounts  of  slip,  and  a  comparison  of  the  results  with  ordinary  horse-power  f(jrmula;. 
Experiments  with  belting  running  upon  flat  and  crowned  pulleys  on  shafts  in  various  positions. 
Determination  of  the  efficiency  of  rope,  worm  wlieel  and  differential  hoists. 
Determination  of  the  efficiency  of  an  ordinary  screw-jack,  of  a  screw  bearing  on  its  end  and  of  a 

screw  with  the  load  attached  directly  to  it,  with  calculations  of  the  coefficient  of  friction. 
Determination  of  the  centrifugal  tension  in  a  high  speed  belt. 
Determination  of  tensile  strength  of  metals  and  coefficient  of  elasticity. 
Transverse   test  of   ,.  cast-iron  bar,   with  tension  and  compression  tests  of    (he  same  material   for 

comparison  therewith. 
Determination  of  tho  bursting  strength  of  a  steel  tube  and  tensile  tests  of  material  cut  therefrom. 
Determmation  of  the  strength  of  gear-wheels  in  action. 
Experhiieats  with  ..special  apparatus  for  recording  the  forces  wliicii  overcome  the  inertia  of  the 

piston  of  an  engine. 
Experiments  to  shew  the  effect  of  counterweights  on  the  shaking  of  an  engine 
Experiments  to  shew  the  effect  of  compression  on  the  runnin'v  of  an  engine 
Determination  of  the  radius  of  gyration  of  a  connecting-rod  by  means^of  the  torsion  balance  and  by 

swinging  it  from  its  ends.  ■' 

The  courses  in  Engineering  Physics  include  such  exi.eriments  as  the  following:— 
Determination  of  the  specific  heat  of  solids.     Correction  for  radiation  made  by  Regnault's  method. 
Determination  of  the  speciiic  heat  of  hquids.     Correction  for  radiation  made  bv  Pfaundler's  method. 

rsse^  the^seof  the  microscope:  determinat.on  of  the  nuignifying  ,.ower  with  several  object 
DptP^lwi.  ^■'^ftr"'';"™  °^,".»^ite  obje''t«  l>y  nteans  of  micrometer  s'cal^  and  movable  cross-hair. 
Determination  of  the  density  of  liquids  with  specific  gravity  fiasic  and  with  hydrometer,  all  corrections 

being  made  and  density  corrected  to  tlu>  standard  temperatures 
Determination  of  the  expatision  of  liquids  by  heat,  with  curves  of  the  law  of  expansion. 
Determmation  of  the  specific  gravity  of  solids.  ^  q  .  j     +■ 
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Graduation  of  a  scale  with  the  dividing  engine. 

Tests  of  thermometers. 

Determination  of  the  radiation  of  lieat,  from  vessels  exposed  to  the  air,  and  comparison  of  the  rate  of 

cooling'  with  Newton's  law. 
Determination  of  the  heat  of  combustion  of  gases  with  the  Junker  caloriin(_'ter. 
Practice  in  the  use  of  an  air  thermometci' ;  calibrations  made  by  placing  the  bulb  in  broken  ice  and 

in  steam  at  atmospheric  pressure. 
Determination  of  the  coefficient  of  expansion  of  metals. 
Determination  with  the  saecharimeter  of  the  percentage  of  cane  sugar  in  crude  samples,  and  other 

similar  experiments. 
Determination  of  the  errors  of  standard  scales  and  gauges  by  means  of  Rogei's'  comparator. 
Determination  of  the  moisture  in  air  with  the  !U';,'nault  hygrometer,  wet  and  dry  bulb  thermometers, 

and  by  direct  weighing. 
Determination  of  latent  heats. 
Micro-structure  of  a  number  of  samples  of  steel  treated  by  annealing  and  by  quenching  at  temperatures 

above  and  below  the  critical  points. 
Determination  of  the  critical  points  in  steel  by  means  of  a  Le  Chatelier  pyrometer. 
Determination  of  the  density  of  air  and  of  illuminating  j^as,  the  compensating  bulb  of  Regnault  being 

used,  and  comparison  with  the  density  computed  from  the  \'elocity  of  How  through  an  orifice. 
Determination  of  the  heat  of  combustion  of  c(_>al  witli  the  Berthelot-Mahler  calorimeter. 
Determination  of  the  boiling  points  of  water  at  pressures  lower  than  the  atmosphere,  and  comparison 

with  the  results  of  Keguault's  experiments. 
Comparison  of  the  Uehling,  Brown  expansion,  and  Le  Chatelier  pyrometers. 

Photometrical  measurements.     Determination  of  the  candle-power  of  illuminating  gas,  etc.     Use  of 
the  Harcourt  and  the  Dibdin  Pentance  Standards. 
In  the  course  in  Applied  Electricity  the  following  series  of  experiments  are  made  : — 

1.  Resistance  measurements  by  Wheatsone's  Bridge. 

2.  Conductivity  of  samples  of  wire. 

3.  Internal  resistance  of  batteries. 

4.  Resistance  by  fall  of  potential. 

5.  Drop  in  a  lighting  circuit. 

6.  Determination  of  the  horizontal  component  of  the  earth's  maa;netism. 

7.  Practice  A\ith  differential  galvanometer. 

8.  Capacity  of  condensers  and  cables. 

9.  Dynamometer  constant  by  copper  deposit. 

10.  Practice  with  ammeters  and  voltmeters. 

1 1 .  Absorption  of  power  by  water  i-heostat. 

12.  Permeability  curves  of  iron  and  steel. 

13.  Hysteresis  curves  of  iion  and  steel. 

14.  Resistance  temperature  coefficients. 

15.  Calibration  of  ammeters  by  potentiometer  method. 

16.  Calibration  of  voltmeter  by  potentiometer  method. 

1 7.  Test  of  fuse  wires. 

18.  Distribution  of  potential  around  commutator 

19.  Study  and  test  of  a  shunt  motor. 

20.  Leakage  coefficient  of  a  dynamo. 

21.  Practice  in  armature  winding. 

22.  Study  and  test  of  an  arc  lamp. 

23.  Characteristic  of  a  series  dynamo. 

24.  Coupling  dynamos  on  one  circuit. 

25.  Practice  with  a  500-volt  railway  motor. 

26.  Study  and  test  of  a  shunt  dynamo. 

27.  Grounds  and  insulation  resistance  in  lighting  circuits. 

28.  Experimental  study  of  transformers. 

29.  Efficiency  test  of  a  static  transformer. 

30.  Measurement  of  inductance  by  secohmmeter. 

31.  Resistance,  inductance,  and  capacity  in  an  alternating  current  circuit. 

32.  Study  and  test  of  a  rotary  converter. 

33.  Efficiency  test  of  a  two-phase  induction  motor. 
31.  Practice  with  three-phase  alternating  currents. 

35.  Test  for  efficiency  and  for  power  factor  of  a  three-phase  induction  motor. 

36.  Tracing  alternating  current  curves. 

37.  Efficiency  test  of  a  synchronous  single-phase  motor. 

38.  Efficiency  test  of  a  pair  of  similar  dynamos  by  HopkinscHi's  method. 

39.  Study  and  test  of  a  Thomson  integrating  wattmeter. 

40.  Study  and  test  of  phase-changing  transformers. 

7.  Apparatus  Equipment.— The  Institute  has  been  the  recipient  of  a  great  many  gifts,  among  which 
may  be  mentioned  the  following,  viz.  : — 

Cross-compound  AUis  Engine  of  70  horse-power,  fitted  with  a  Wheeler  surface  condenser  and  a  vacuum 

MetalSing  Machine  having  a  capacity  of  100,000  pounds.     (This  was  a  gift   of  the   Engineering 

class  of  1901.)  ,    .        1  i,  ,  •  f 

Cahall  Boiler,  horizontal  sectional  water  tube,  of  125  horse-power,  designed  for  a  working  pressure  of 

Horiz^nt^^Tubular  Boiler  of  150  horse-power,  made  by  Samuel  Smith  and  Sons    of  Paterson,    N.J 
designed  for  a  working  pressure  of  125  pounds;  it  was  the  gift  of  President  Morton,  the  ^head 
of  the  Institution. 
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Otto  Gas  Engine,  5  horse-power,  the  gift  of  a  pupil  of  the  1898  class. 

Burnham  Steam  Pump  for  supplying  water  to  the  150  horse-power  boiler  at  pressure  of  225  pounds. 

Metropolitan  Injector  for  150  horse-power  boiler. 

Standard  Lundell  Bipolar  Motor,  5  horse-power. 

Forbes  Engine,  compound  high-speed,  direct  connected  to  22-kilowatt  Sprajue  generator ;  the  Joint 

gift  of  the  class  of  1902  and  W.  D.  Forbes  cfe  Co. 
Steam  Jet  Blower  for  150  horse-power  boiler. 
Cochrane  Feed  Water  Heater,  special  feed  water  expansion  and  leturn  tank,  with  oil  separator,  for 

300  boiler  horse-power. 
Cochrane  Separator  for  4-inch  steam  main. 

Compound  High  Speed  Engine,  of  20  horse-power,  of  the  marine  type. 
No.  7  Monitor  Lifting  Injector. 
Sturtevant  Blower  for  producing  forced  blast  for  boilers  of  300  horse-power,  the  vertical  t-lide- valve 

engine  of  3  horse-power,  and  the  Steam  Pump,  direct  acting  duplex,  were  the  gifts  of  Presi'ient 

Morton  to  the  Institution. 
Piping  and  Fittings  for  Sturtevant  Blower  for  producing  forced  blast  for  boilers. 
Ammonia  Compression  Ice-making  and  Refrigerating  Plant,  of  3  tons  capacity ;  and  the 
Recording  Pressure  Gauge  and  a  Recording  Voltmeter. 

These  generous  gifts  of  manufacturing  firms  are  a  happy  augury  for  the  development  of  technical 
education  in  America. 

The  equipment  of  the  Electrical  Workshop  and  Laboratory  include  the  following  : — 

Direct-current  machines  of  high  and  low  voltage,  shunt,  series,  and  compound  wound ;  one  650-light 
Westinghouse  alternator,  two  5-kilowatt  La  Roche  alternators,  and  one  20-light  high  frequency 
alternator,  built  at  the  Institute  ;  one  "^-kilowatt  Westinghouse  two-phase  rotary  converter  ;  one 
10-kilowatt  Crocker-Wheeler  motor-generator  ;  one  general  electric  three-phase  induction  motor; 
one  Stanley-Kelly  two-phase  induction  motor  ;  one  three-phase  generator  ;  one  special  polyphase 
generator,  designed  and  built  by  the  Department,-  giving  single,  two,  and  three  phase  alternating 
currents,  and  provided  with  revolving  contacts  for  tracing  curves.  There  is  also  a  number  of 
smaller  machines,  a  bank  of  transformers,  and  a  battery  of  storage  cells. 

Power  is  supplied  by  means  of  a  25-horse-power  high-speed  Payne  engine  and  by  motors  connected  to 
the  500-volt  direct  current  and  to  the  2,000-volt  two-phase  alternating  current  supply  from 
the  central  station  of  the  city. 

The  steam  engine  and  the  rotary  converter  were  presented  to  the  Electrical  Department  by  the  class 
of  1895;  th(5  two-phase  induction  motor  was  presented  by  the  class  of  1896;  the  gas  engine, 
with  connected  multipolar  Riker  dynamo,  was  presented  by  the  class  of  1897,  aided  by 
subscriptions  from  the  Trustees  and  Faculty  of  the  Institute ;  the  two  5-kilowatt  alternators  were 
presented  by  the  class  of  1899  ;  and  the  7|-kilowatt  induction  motor,  together  with  two  4-kilowatt 
phase-changing  transformers,  were  presented  by  the  class  of  1900. 

In  the  centre  of  the  east  wall  of  the  dynamo  room  is  a  large  switchboard,  by  means  of  which 
convenient  connections  can  be  made  to  the  dynamos,  lecture  room,  and  laboratory  tables.  The 
Electrical  Laboratory  is  well  supplied  with  a  great  variety  of  commercial  and  laboratory  measuring 
instruments.  Among  these  are  voltmeters,  ammeters,  wattmeters,  electro-dynamometers,  and 
one  Kelvin  balance  (presented  by  the  class  of  1886);  also  tangent  and  ballistic  galvanometers, 
electrometers.  Also  certified  standards  of  resistance,  inductance  and  capacity.  There  is  in 
addition  a  number  of  models  for  lecture  purposes. 

8.  Concluding  Eemarks. — The  Stevens  Institute,  it  will  be  seen,  while  liberal  in  its  scheme  of 
instruction,  strongly  accentuates  the  practical  side  of  training.  The  type  of  work  being  done  at  the  time  of 
the  Commissioners'  visit,  both  in  the  experimental  field  and  in  the  field  of  research,  strongly  emphasized 
the  recognition  of  the  fact  that  the  educational  value  of  the  Institution  was  very  high. 
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CHAPTER  XXXVIII. 
Technical  Forms  of  Education  in  American  Universities. 

[G.  H.  KNIBBS.] 


1.  Introduction., — The  courses  in  the  Washington  University  ha-\'e  already  been  mentioned.  That 
institution  has  not  yet  been  developed,  and  hardly  claim?,  as  yet,  to  be  a  representative  American 
University.  It  was  dealt  with  in  connection  with  the  Polj-technics  to  shew  that  the  difference  was  not 
remarkable.     Reference  will  here  be  made  to  the  courses,  etc.,  in  other  Universities  of  the  United  States. 


2.  Harvard  University,  Lawrence  Scientific  School. — Instituted  in  1847,  the  Lawrence  Scientific 
School  at  Harvard  received  its  present  name  to  commemorate  a  gift  of  50,000  dollars  (say  £10,000)  from 
the  Honourable  Abbott  Lawrence.  Initially  it  was  an  advanced  school  of  science  open  to  graduates  and 
qualified  persons  of  not  less  than  18  years  of  age.     It  is  under  the  Faculty  of  Arts  and  Sciences. 

The  essential  featux'e  of  the  school  is  that  the  instruction  is  arranged  in  groups  of  definitely  required 
programmes  of  courses,  each  affording  through  a  four-year  course  the  necessary  training  for  one  of  the 
scientific  professions,  viz.,  engineering,  mining,  architecture,  chemistry,  biology,  geology,  etc.  Nevertheless, 
slight  changes  may  be  made  to  suit  the  needs  of  indi\idual  students. 

■>        Entrance  takes  place  either  by  examination  (fee  5  dollars)  or  admission  from  another  college  or 
scientific  school. 

This  entrance  examination  need  not  be  taken  altogether.     The  following  is  the  method  : — 

"A  candidate  for  admission  to  the  Lawrence  Scientific  School  may  take  the  entire  examination 
at  one  time ;  or  he  may  divide  it  under  the  following  conditions — (a)  between  two  years ;  or,  (b) 
between  June  and  September  of  the  same  year.  If  he  divides  it  between  two  years,  he  is 
known  at  his  first  examination  as  a  "  Preliminary  Candidate  "  ;  if  between  June  and  September  of 
the  same  year,  as  a  "  Postponing  Candidate.'' 

Candidates  may  be  admitted  to  advance  standing  either  by  examination,  or  without  examination  in 
case  of  graduation  in  other  sci^ntific  schoo's.  This  may  bo  with  credits  or  deficiencies  for  a  particular 
stage — the  deficiencies  have,  of  course,  to  be  made  good. 

Special  students  are  members  of  the  school  who  are  not  recognised  in  regular  standing,  or  as 
candidates  for  a  degree. 

The  scheme  of  qualification  by  examination  for  admission  to  the  first-year  class  is  as  follows,  the 
figures  representing  "  points  "  : — 

English,  4 ;  elementary  German,  2 ;  elementary  French,  2 ;  elementary  history,  2  ;  elementary 
algebra,  2;  plane  geometry,  2:  solid  geometry,  1.  Then  he  must  offer  cither  elementary  physics,  2;  or 
elementary  chemistry,  2  ;  or  two  of  the  following,  viz.  : — Physiography,  1  ;  anatomy,  physiology,  and 
hygiene,  1  ;  zoology,  1  ;  botany,  1  ;  astronomy,  1,  These  aggregating  17  "points."  In  addition  there  must 
be  elective  studies  aggregating  9  "  points." 

3.  Courses  in  the  Lawrence  Scientific  School.  —The  courses  are  as  follows  :— 

The  Peogramme  of  the  Lawrence  Scientific  School,  Harvard,  U.S. A 


First  Tear. 

Algebra  (|-year) 
Trigonometry  (^-year) 
Analytic  Geometry  (|-year)  . . . 
Mechanical  Drawing ... 
Descriptive  Inorganic  Chemistry 
Rhetoric  and  English  Composition 
German  or  French 
Experimental  Physics 
Surveying  (6  weeks). 
Geodetic  Surveying  (2  weeks). 
Railroad  Engineering  (3  weeks). 

Second  Year. 

Differential  and  Integral  Calculus 
Descriptive  Geometry  (|-year) 
Mechanism  (|-year)    ... 
Elementary  Statics  (l-year) ... 
Resistance  of  Materials  (|-year) 
Steam  Machinery 
Experimental  Physics,  or 
General  Descriptive  Physics... 
English  Composition ... 

3—3  1 


CIVIL    ENG 

Hours  per 

Week. 
...       3 
...       3 
...      3 
...    1-1-6 
...  2-f-4 
...      3 

.'.".'  l-h2 


INEERING. 


3 

9 

6 

6 

6 

4 
1+4 
2  +  2 

9 


Third  Year 

Applied  Mechanics    ... 
Hydraulics  (|^-year)    ... 
Thermodynamics  (J-year) 
Engineering  Laboratory 
Machine  Design  (^-year) 
Metallurgy  (^-year)    ... 
Generation    and    Utilisation     of    Electrical 
Energy 

Fourth  year. 
Common  Roads  (|-year) 

Resistance  of  Materials  (|  -year)       

Water    Supply   and    Sanitary    Engineering 

(A-year)    ... 
Canals,  Rivers,  and  Irrigation  (^-year) 

Bridges  and  Buildings  

Masonry  and  Foundations  (1-year) 

Engineering  Conference 

Contracts  and  Specifications  (i-year) 

Elementary  Geology  (J-year)  

Elementary  Field  and  Laboratory  Geology... 


Hours  per 

Week. 
..       3 
..       3 
..       3 
..  2-H3 
..      6 


3-1-3 


3 
3 

3 

3  +  6 

9 

3 

2 

1 
3 

2  +  3 


MECHANICAL 
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MECHASriCAL   ENGINEERING. 


First   Tear. 

Algebra  (half-year)    ... 
Trigonometry  (half-year) 
Analytic  Geometry  (half-year) 
Mechanical  Drawing ... 
Descriptive  Inorganic  Chemistry 
Rhetoric  and  English  Composition  . . . 
German  or  French 
Experimental  Physics 
Shopwork — Chipping,  Filing  and  Fitting 
„  Blacksmithing 


Hours  per 

Week. 
...       3 
...      3 
...      3 
...  1  +  6 
...   2-h4 
...      3 
? 
1+2  +  1 
...     90 
...     90 
Pattern-making     and    Foundry 
Practice  ...  ...  ...     90 

„  Machine-shop  Practice  ...  ...     90 

Second  Year. 

Differential  and  Integral  Calculus  ...  ...      3 

Descriptive  Geometry  (half-year)  ...  ...      6 

Mechanism  (half-year)          ...  ...  ...      6 

Elementary  Statics  (half-year)  ...  ...      6 

Resistance  of  Materials  (half-year) ...  ...      6 

Steam  Machinery  (half-year)  ...  ...      4 

Experimental  Physics  \  or  ...  ...  1  +  -1 

General  Descriptive  Physics  ...  ...  2  +  2 

English  Composition  ...          ...  ...  ...      2 


Third  Year. 
Applied  Mechanics    ... 
Hydraulics  (half-year) 
Thermo-dynamics  (half-year) 
Engineering  Laboratory 
Machine  Design  (half-year)  ... 
Generation    and    Utilisation    of    Electrical 

Energy 

Metallurgy  (half-year) 


Hours  per 

Week. 
..      3 
..      3 
..      3 
..  2  +  3 
..      6 


Fourth   Year. 
Resistance  of  Materials  (half-year)  . . . 
Efficiency  of  Heat  Engines  (half-year) 
Heating  and  Ventilation  (half-year) 
Engineering  Laboratory 
Machine  Design 
Engineering  Conference 
Contracts  and  Specifications  (half-year) 


3  +  3 
3 


3 
3 
3 
1  +  9 
12 
2 

1 


ELECTRICAL    ENCINEERING. 


The  FHrst  and  Second 

Third   Year. 

Applied  Mechanics     ... 
Hydraulics  (half-year) 
Thermo-dynamics  (half-year) 
Engineering  Laboratory 
Direct  Current  Dynamo  Machinery 
Electrical  Measurements 


years  are  the  same  as  for  Mechanical  Enginceriny. 

Fourth   Year. 


Hours  per 
Week. 


3 

3 

o 
■'» 

2  +  3 
2  +  3 
1  +  6 


Hoars  per 
Week. 


Cur- 


Alternating  Currents  and  Alternatiuj 
rent  Machinery  ... 

Dynamo  Design 

Electrical  Engineering  Laboratory... 

Electric  Power  Transmission  and   Distribu- 
tion (half-year)   ... 

Telegrapliy  and  Telephony  (half-year) 

Electro-dynamics,  Magnetism,    and   Electro- 
magnetism 

Engineering  Conference 

Contracts  and  Specifications  (half-year) 


3  +  8 

6 
1+6 


MINING   AND    METALLURGY. 


First  Year. 

Hours  per 
Week. 

Algebra  (half-year)    ... 

...       3 

Trigonometry  (half-year) 

...       3 

Analytic  Geometry  (half-year) 

...      3 

Mechanical  Drawing 

...   1  +  6 

Experimental  Physics 

...    1  +2 

Descriptive  Inorganic  Chemistry 

...    2  +  4 

Rhetoric  and  English  Composition  ... 

...      3 

Modern  Language 

...      ? 

Second  Year. 

Differential  and  Integral  Calculus  ...  ...  3 

Elementary  Statics  (half-year)  ...  . .  6 

Resistance  of  Materials  (half-year)  ...  ...  6 

Steam  Machinery  (half-year)  ...  ...  J- 

Experimental  Physics  ;  or     ...  ...  ...  1  +  4 

General  Descriptive  Physics...  ...  ...  2  +  2 

Qualitative  Analysis...          ...  ...  ...  3 

Elementary  Geology  (half-year)  ...  ...  3 

Elementary  Field  and  Laboratory   Geology 

(half-year)  ...  ...  ...  ...2  +  2 

English  Composition  (half-year)  ...  ...  2 


Third  Year. 


Hours  per 
Week. 


Surveying 


(11  weeks) 


Prospecting  and  Exploring  (half-year)  ...      3 

Metallurgical  Chemistry  (half-year)  ...      3 

General  Metallurgy  (half-year)  ...  ...      3 

Fire  Assaying  (half-year)      ...  3  +  2  afternoons 

The  Study  of  Mining  Operations  ...(6  weeks) 
Mining  Geology  ...  ...  ...  ...      3 

Mineralogy 3  +  5 

Applied  Mechanics     ...  ...  ...  ...      3 

Generation,  Transmission,  and  Utilisation  of 

Electrical  Energy  (half-year)     3  +  3 

Fourth  Year. 
Metallurgy  of  Iron  and  Steel  (half-year)     ...      3 
Metallurgy  of  Copper,  Lead,  Nickel,    Zinc, 
and    the    Minor    Metals    (Metallurgy) 

(half-year)  3 

Ore   Dressing,    Concentration,    and    Milling 

3  +  2  afternoons 

Metal  and  Coal  Mining         ...  3 

Engineering  Laboratory        2  +  3 


ARCHITECTURE. 
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ARCHITEOTURK. 


MrBt  Year. 

Technical  and  Historical  Development  of 
the  Ancient  Styles 

Elementary  Architectural  Drawing. — The 
Orders     ... 

Principles  of  Delineation,  Colour,  and  Chiar- 
oscuro 

Trigonometry  (half-year)       

Analytic  Geometry  (half-year) 

Rhetoric  and  English 

German  or  French  (full  course) 

Elementary  Physics  ... 


Hours  per 
Week. 


3-h? 

4  +  10 

3  +  ? 
3 
3 
3 
? 

l-^•2 


Second  Year. 

Technical  and  Historical  Development  of  the 

Mediseval  Styles ;  or     ...         ...  ...  3 

Technical   and   Historical   Development    of 

Renaissance  and  Modern  Architecture  3 
Freehand  Drawing    ...          ...          ...          ...3-1-3 

Elementary  Architectural  Design    ...  ...  2  i^  -i- 1 2 

Descriptive  Geometry. — Elementary  Shades, 

Shadows,  and  Perspective         ...  ...  4 

Stereotomy,  Shades,  Shadows,  and  Perspec- 
tive (half-year)  ...  ...  ...  ...  2 

Elementary  Statics  (half-year) ...  3 

Resistance  of  Materials  (half-year)  ...  ...  3 

English  Composition ...  ...  ...  ...  2 

German  or  French  (full  course)        ...  ...  ? 


Third  Year.  '^  Weef 

Technical  and  Historical  Development  of  the 

Mediteval  Styles ;  or      ...  ...  ...      3 

Technical   and    Historical    Development   of 

Renaissance  and  Modern  Architecture      3 


Freehand  Drawing 

Architectural  Design 

Building  Construction. — Carpentry. . . 

Theory  of  Design 

Masonry  and  Foundations  (half-year) 

Building  Stones  (half-year)  ... 


Year. 


.  3  +  3 
.2|  +  16 
.  1  +  2 
.      6 
.      3 
.      3 


Fourth 
Freehand  Drawing    ... 
Architectural  Design 
Modelling  (half-year) 
Contracts  and  Specifications 

and  the  equivalent  of  two  courses  selected 
from  the  following  : — 
Principles  of  Design  in  Painting,  Sculpture, 

and  Architecture 
History  of  Greek  Art 
The  Fine  Arts  of  the  Middle  Ages  and  of 

the  Renaissance... 
Classical  Archseology 
The  Private  Life  of  the  Romans 
The  Life  of  the  Ancient  Athenians... 
History  and  Principles  of  Landscape  Design 
Esthetics 

Bridges  and  Buildings 
Heating  and  Ventilation  (half-year) 


2  +  4 
? 
3 
1 


3 
3 

3 

n 

3 
3 
3 
3 
9 
3 


LANDSCAPE   ARCHITECTURE. 


First  Year. 
Principles  of  Delineation 
Technical  and  Historical  Development  of  the 

Ancient  Styles  of  Architecture 
Elementary    Architectural    and   Landscape 

Drawing... 
Trigonometry  (half-year) 
Elementary  Botany  (half-year) 
Rhetoric  and  English  Composition  ... 
German  or  French  (full  course) 


Hours  per 

Week. 
..    3  +  ? 


3  +  ? 

4  +  10 

3 

2  +  4 
3 
? 


Second  Year. 
History  and  Principles  of  Landscape  Design       3 
Principles  of  Design  in  Architecture,  Sculp- 
ture and  Painting  ...  ...  ...        3 

Elementary  Architectural  Design    ...  ...2^  +  12 

Technical   and    Historical   Development   of 

Renaissanceand  Modern  Architecture;  or       3 
Physiography  of  the  Lands  ...  ...  ...3  +  2 

And  Meteorology  (elementary  course)         ...   3  +  2 
Horticulture,  laboratory  work         ...  ...       3 

Surveying       ...  ...  ...  ...  ...6  weeks 

English  Composition ...  .       ...  ...       2 

Optional. — Agricultural  Chemistry...  ...       2 


Third  Year. 

Practice  in  Landscape  Design 

Freehand  Drawing    ... 

Physiography  of  the  Lands  ... 

Meteorology   ... 

Or,  Technical  and  Historical  Development  of 

Renaissance  and  Modern  Architecture 
Study  of  plants  in  relation  to  planting  design 

(half-year) 
Elementary  Geology  ... 
Elementary  Field  and  Laboratory  Geology 
Common  Roads  (half-year)   ... 
Summer  Work  in  Study  of  Plants  ... 

Fourth  Year. 

Practice  in  Landscape  Design 

Study  of  plants  in  relation  to  planting  design 

Freehand  Drawing     ... 

Water    Supply    and   Sanitary    Engineering 

(half-year) 
Contracts  and  Specifications  (half-year) 
Masonry  and  Foundations  (half-year) 
Thesis 


Hours  per 

Week. 
..  9  +  ? 
..3  +  3 
..  3  +  2 
..  3  +  2 


9  +  ? 
2 

3  +  3 


CHEMISTRY. 


First  Year. 

Descriptive  Inorganic  Chemistry 
Algebra  (half-year)    ... 
Trigonometry  (half-year) 
Mechanical  Drawing... 
Rhetoric  and  English  Composition  ... 
German  or  French  (full  course) 


Hours  per  I 

Week. 
...  2  +  6 
...       4 

...      3 
6 
3 


1 


Second  Year. 
Analytical  Geometry... 
Organic  Chemistry  ... 
Qualitative  Analysis... 
Quantitative     Analysis,      Gravimetric     and 

Volumetric 
Experimental  Physics  ;  or    ... 
General  Descriptive  Physics ... 
English  Composition ... 
German  or  French  (full  course)        


Hours  pe  r 

Week. 
..       3 


3 
3 

3 

1  +  4 

2  +  2 
o 
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/ni  •  J  -IT-  Hours  per 
Third  Tear.  ^yeek. 

Differential  and  Integral  Calculus  ...  . .      3 

The  Carbon  Compound.s        ...  ...  ...      3 

Chemical  Philosophy  (half-year)  ...  ...      -! 

Advanced  Quantitative  Analysis  (half-year)       3 

Gas  Analysis  (half-year)        ...  ...  ...      3 

An  Elective  Course   ...         ...  ...  ...       ? 


CHEMISTRY — continued. 

Engineering. — Descriptive  Geometry,  Steam  Machi- 
nery, Elements  of  Thermo-dynamics,  Theory 
of  Heat  Engines,  Heating  and  Ventilation, 
Engineering  Laboratory,  Introductory  Course 
in  Experimental  Methods,  Generation,  Trans- 
mission, and  Utilisation  of  Electrical  Energy, 
Lectures  and  Laboratory  Work. 

Physics.  —  Electro-statics,  Electro-kinematics,  and 
parts  of  Electro-magnetism. 

Botany. — Lectures  and  Laboratory  Practice,  Mor- 
phology of  Plants,  Cryptogamic  Botany. 

Zoology. — Lectures  and  Laboratoiy  Exercises,  Mor- 
phology of  Animals  (Lectures  and  Laboratory 
Work). 

Geology.  —  Elementary  Geology,  Lectures  with 
Collateral  Reading,  Elementary  Field  and 
Laboratory  Geology. 

Mineralogy.  —  Mineralogy  (including  Crystallo- 
graphy, Physical  and  Chemical  Mineralogy  and 
Descriptive  Mineralogy,  Crystallography  and 
Physical  Crystallography,  mainly  optical,  and 
its  applications. 

Mining. 


Fourth  Year. 

Physical  Chemistry    ...         ...         ...         ...      3 

Industrial  Chemistry...         ...  ..         ...      3 

Three  courses  of  electives  chosen  under  the  direc- 
tion of  the  Division  from  the  following  list  : — 

Chemistry.  —  Electro-Chemistry,    Photo-Chemistry, 

Experimental    Electro-Chemistry,     Advanced 

Physical    Chemistry,    Chemical   Kinetics    and 

Equilibrium,     Inorganic    Chemistry,    Physical 

Chemistry,  and  Applied  Chemistry. 

Besides  the  preceding  there  are  organised  courses  in  Geology,  Biologj-,  Anatomy  and  Physiology, 
General  Science,  and  Coursej  for  Teachers  of  Science. 

4  Colleges  at  Berhelei/,  JJjiiversity  of  California. — There  are  nine  Colleges  at  Berkeley,  four  of 
which  are  devoted  to  general  culture,  viz.  :  (1)  College  of  Letters,  (2)  College  of  Social  Sciences,  (3)  Col- 
lege of  Natural  Sciences,  and  (4)  College  of  Commerce,  and  five  are  Colleges  of  Applied  Science,  viz.  :  (.5) 
College  of  Agriculture,  (6)  College  of  Mechanics,  (7)  College  of  Mining,  (8)  College  of  Civil  Engineering, 
and  (9)  College  of  Chemistry.  The  course  in  each  is  of  four  years'  duration,  leading  directly  to  a  corres- 
ponding degree. 

There  are  Courses  for  {a)  Undergraduates  and  (h)  for  Graduates.  For  admis.'.ion  to  the  Under- 
graduate Courses  applicants  must  be  at  least  sixteen  years  of  age,  must  give  satisfactory  references  concern- 
ing moral  character,  and  must,  by  examination  or  by  cei'tificate,  oive  evidence  of  proficiency  in  such  subjects 
as  the  following,  viz.  :  Oral  and  Written  Expression,  English,  Algebra,  Civil  Government  and  American 
History,  Latin,  Greek,  Ancient;  History,  History,  Physics,  Advanced  Mathematics,  Chemistry,  Botany, 
Zoology,  Physical  Geography,  Medifeval  and  Modern  History,  English  History,  French,  German,  Spanish, 
Freehand  and  Geometrical  Drawing. 

For  participation  in  the  Graduate  Courses,  students  holding  the  degree  of  Bachelor  of  Arts,  Letters, 
Philosophy,  or  Science,  from  an  institution  authorised  by  law  to  confer  these  degrees,  or  holding  any  other 
degree  or  certificate  which  the  Graduate  Council  may  accept  as  equivalent,  may  be  admitted  upon  pre- 
senting official  credentials. 

The  subjects  admitting  in  particular  to  the  Undergraduate  Courses  in  the  Colleges  of  Agriculture 
and  Chemistery  are  :  Oral  and  Written  Expression,  English,  Algebra,  Plane  Geometry,  Civil  Government 
and  American  History,  and  either  Latin,  Greek,  English,  Elementary  French,  or  Elementary  German, 
Physics,  either  Advanced  Mathematics,  Botany,  Zoology,  or  Physical  Geography,  and  Chemistrj^.  The 
subjects  for  entrance  to  the  Colleges  of  Mechanics,  Mining,  and  Civil  Engineering  are  the  same,  except 
that  Freehand  Drawing  is  taken  and  only  part  of  the  Advanced  Mathematical  Course,  viz.  :  Solid 
Geometry  and  Plane  Trigonometry. 

Entrance  examinations  are  held  for  students  who  present  certificates  from  their  teachers  that  they 
are  prepared  in  the  subjects  they  offer. 

Candidates  are  admitted  (a)  on  examination  and  conditionally  (h)  without  examination  from  the 
fallowing  Institutions  : — 

(i)  Accredited  Schools  in  California. — Graduates  of  these  being  admitted  to  the  Courses  when  they 
have  the  personal  recommendation  of  the  Principal,  accompanied  by  a  certificate  attesting  to  the 
completion  of  their  preparatory  studies, 
(ii)  California  State  Normal  Schools. — Graduates  of  these  schools  are  adnjitted  by  a  provision  of 

the  Academic  Senate  as  students  in  regular  standing  for  the  first  year, 
(iii)  Secondary  Schooh  outside  of  California.— A  recommended  graduate  provided  with  certificates 
from  these  schools  is  received  only  if  the  school  which  he  attended  has  been  examined  and 
accredited  by  some  college  or  university  at  which  the  entrance  requirements  are  equivalent  to 
those  of  the  University  of  California.  In  fact,  the  same  conditions  are  necessary  with  respect  to 
the  Secondary  Schools  within  the  State  of  California. 

Candidates  are  also  admitted  on  TeacJiers'  Diplomas.  Holders  of  these  may  be  admitted  to  the 
University  as  regular  students,  with  the  privilege  of  satisfying  matriculation  requirements  by  examination 
or  by  work  m  the  University. 

Advanced  standing  in  Undergraduate  Courses  is  given  to  applicants  if  they  possess  certificates 
from  other  colleges  and  universities,  upon  their  approval  by  the  proper  committee 

Final  exammations  and  also--in  the  case  of  year  courses-mid-year  examination  are  assigned  for 
all  undergraduate  courses,  from  which  no  student  will  be  excused 

Any  undergraduate  who,  at  the  end  of  any  half-year,  fails  to  pass  in  at  least  five  units  of  new 
work,  will  be  dropped  from  the  roll,  excepting,  of  course,  in  cases  where  they  have  registered  for  less  than 
five  umts  of  new  work.  But  any  undergraduate  who  is  a  regular  or  limited  student  will  have  an 
opportunity  to  re-enter  after  an  interval  of  one  half-year,  provided  that  during  the  interval  his  deficiency 
IS  made  good,  and  provided  as  a  condition  of  further  university  work,  he  first  removes  all  matriculation 
deficiencies  tor  the  status  of  a  regular  .student.  t+ 
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It  may  be  stated  that  the  students  of  Berkeley  are  thus  classified,  viz, :— (1)  Graduate  students  ;  (2) 
regular  students  or  undergraduates  who  pursue  or  are  entitled  to  pursue  the  established  curriculum  of  a 
college;  (6)  students  at  Large  are  those  undergraduates  who  pursue  purely  elective  courses  thouo-h 
devoting  to  study  the  full  time  required  of  re-ular  students ;  (4)  Special  students,  or  partial  cours<^, 
students  ot  mature  age  and  character,  admitted  to  courses  upon  demonstrating  reiiuisite  ability  and 
preparation  ;  (5)  Limited  students  or  partial  course  students. 

Tuition  in  the  various  Colleges  at  Berkeleif,  including  the  use  of  the  libraries  is  FREE  to  redden  fs  of 
the  Stale  of  California,  but  non-residents  are  charged  a  fee  of  10  dollars  per  half-year.  All  students  must 
pay  for  the  material  used  in  the  laboratories,  which  amounts  from  5  dollars  to  30  dollars  (say,  £1  to  £6) 
annually  ;  for  military  uniforms,  gymnasium  locker  and  suit,  and  for  books  and  stationery. 

Board  and  lodging  may  be  obtained  in  private  families,  costing  from  18  to  30  dollars  a  month  ; 
from  students'  boarding  clubs,  at  a  rate  of  from  15  dollars  to  2:^  dollars  a  month  ;  and  students  may  board 
themselves  for  the  sum  of  10  dollars  a  month.  Students  may  support  themselves  daring  their  course, 
providing  they  have  sufficient  money  for  the  first  year.  The  Young  Men's  and  Young  Wonieu's  Christian 
Associations  act  as  bureaus  for  those  in  quest  of  remunerative  employment. 

A  large  number  of  Prizes,  Fellowships,  and  Scholarships  have  been  founded  and  established  in 
connection  with  the  University  of  California. 

The  various  colleges  oE  Applied  Science  at  Berkeley,  viz.,  those  devoted  to  Mechanics  and  Electrical 
Engineering,  Mining,  Civil  Engineering  and  Chemistry  will  now  be  referred  to  in  detail.i  It  is  unnecessary 
and  foreign  to  the  purpose  of  this  report  to  further  remark  upon  the  Colleges  giving  general  culture. 

5.  College  of  ifechanic.%  Berkeley,  University  of  California. — The  College  of  Mechanics  include.^  also 
the  courses  in  electrical  engineering,  laoth  of  which  are  designed  for  students  who  wish  to  become 
professional  engineers,  or  to  engage  in  any  of  the  lines  of  manufacture  and  construction  allied  to  the 
mechanical  and  electrical  industries.  The  course  is  of  four  years'  duration,  and  the  B.  S.  degree  is 
conferred  on  students  who  have  successfully  passed  through.     Tin  curriculum  of  study  is  as  follows : — 

Programme  in  Mechamcs,  University  of  California. 


Subjects. 


First 
Half-year. 


Freshman    Year. 
Mathematics : 

Elements  of  Analysis,   with   applications.      A  practical   course  in   Algebra 
Analytic  Geometry,  and  the  Elements  of  Differential  Calculus,  adapted 
particularly  to  the  needs  of  students  in  engineering  . 
Physics : 

Elementary  Course  ;  Laboratory  and  Lectures     ... 
Chemistry : 

General  Inorganic,  Metals  and  Non-metals,  Lectures    .. 

Laboratory  Experiments  and  Qualitative  Analysis 
Drawing : 

Instrumental  and  Descriptive  Geometry  ... 
Military  Science : 

Two  exercises  each  week 
Physical  Culture    ...  

Totals 

Sophomore  Year. 
Mathematics  : 

Elements  of  Analysis,  with  applications.     Differential  and  Integral  Calculus^ 
with  applications  to  Geometry 

Problems  in  the  Calculus 
Mechanical  Engineering : 

Mechanical  Practice  ... 
Physics : 

General  Course 

Physical  Measurement 
Drawing : 

Descriptive  Geometry  and  Mechanical  Drawing 
Civil  Engineering : 

Lectures,  with  Field  Practice  and  Mapping 
Military  Science  : 

Two  Exercises  each  week 
Physical  Culture    ... 

Totals  ... 


Second 
Half-year. 


5 

5 

3 

3 

3 

3 

2 

2 

2 

2 

1 

1 

2 

a 

151 

15i 

3 

3 

... 

(2)2 

2 

(2) 

3 

3 

O 

'> 

2 

2 

3 

3 

1 

1 

3 

2 

15^ 

15^ 

1  The  College  of  Agriculture  ia  referred  to  in  Chapter  XLVI. 

2  The  numbers  in  brariketa  represent  alternative  electives. 
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Subjects. 


Junior  Tear. 
Mathematics: 

Differential  Equations 
Astronomy  : 

Method  of  Least  Squares 
Mechanical  Engineering : 

Mechanical  Practice  ... 

Electrical  Machinery  and  Laboratory  Tests 
Mining  : 

Metallurgy,  Structural  MetaLs,  Euels 
Physics  : 

Analytic  Mechanics  ... 

Absolute  Electrical  Measurements  ... 

Electricity 
Civil  Engineering : 

Strength  of  Materials 
Drawing  : 

Graphostatics  and  Mechanical  Drawing     ... 
Military  Science : 

Two  Exercises  each  week 

Totals      ... 


Senior  Year. 
Mechanical  Engineering  : 

Hydrodynamics 

Hydraulics... 

Thermodynamics 

Kinematics... 
Military  Science  : 

Theoretical  Course    ... 
Thesis  : 

Upon  some  Subject  in  Mechanical  or  Electrical  Engineering 
Electives  Either  of  the  Subjoined  Groups  : — 

{Hydrodynamics  :  Problems... 
Hydraulics  :  Problems 
Mechanical  Laboratory 
Phy.sicr>l  Laboratory 
Draning  :   Construction 
Elective 

Electrical  Engineering  : 

Alternating  Currents  and  Alternating  Current  Machinery  Lectures 
Laboratory,  Electrical  Design 

Tola's      


First 
Half-year. 


154-lGi 


16 


Second 
Half-year. 


3 

... 

(3)1 

... 

2 
2 

(2) 
3 

(2) 

... 

4 
(2) 

4 
(3) 

4 
2 


15i-16| 


2 

2 

2 

(3) 

•  •• 

(2) 

(2) 

(2) 

4 

4 

3 

a 

16-17 


The  mechanical  and  electrical  engineering  laboratories  are  designed  to  offer  facilities  for  tests  and 
experimental  inquiry,  such  as  (1)  submitting  the  actual  test,  and  verifying  directly,  piinciples  developed 
in  the  lecture-room  ;  (i)  building  and  testing  machines  designed  by  the  students  ;  (3)  investigating  such 
(jbjects  and  engineeiiiig  problems  as  are  calculated  to  impart  tiaining  in  methods  of  investigation,  and  to 
yield  results  which  may  prove  of  value  in  engineering  w'wnca  ;  (4)  ascertaining  the  character  and  proper 
treatment  of  materials,  and  acquirin'4  familiarity  with  the  appliances  and  processes  necessary  for  the 
construction  of  designs.  Opportunity  is  offered  the  student  to  acquire  skill,  under  the  instruction  of  an  a,ble 
mechanician,  in  the  working  of  metals  by  hand  and  machine  tools  ;  in  wood-turning,  planing,  and 
carpentry  ;  in  moulding  and  pattern-making  ;  in  forging  and  tempering  tools.  These  processes  are  well 
illustrated  in  the  construction  of  machines  for  experimental  work.  "After  the  student  has  become 
sufficiently  accjuainted  with  the  processes,  and  is  able  to  recognise  differences  in  appliances  and  methods, 
visits  of  inspection  are  made  to  manufacturing  establishments  and  power  stations  in  San  Francisco  and 
its  vicinity,  in  or  ler  to  give  him  familiarity  with  engineering  operations  on  a  large. 

The  lab(jratories  will  be  referred  to  more  fully  hereinafter. 

To  obtain  the  degree  of  Mechanical  Engineer  (M.E.)  a  candidate  must  be  a  graduate  of  this  College, 
or  must  have  successfully  completed  an  amount  of  work  e.iuivalent  to  the  regular  undergraduate  course ; 
and  must  pass  a  satisfactory  examination  in  the  following  studies  ;  thermodynamics  "construction  of 
hydraulic  motors  and  heat  engines,  dynamo-electric  machinery,  machine  construction,  and  general  machine 
design.  I'he  applicant  must  also  have  engaged  for  at  least  one  year  in  professional  work,  in  addition  to 
the  time  spent  m  graduate  study  ;  and  must  present  an  original  memoir  upon  some  subject  bearing  upon 
his  profession.     This  degree  is  only  given  three  years  after  completion  of  the  undergraduate  work. 

6. 


'  The  numbers  in  brackets  represent;  alternative  electives. 
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6.  Voliege  ofOivvl  Engimeerimy  Berhdey. — The  organisation  of  the  college  is  as  follows  : — 

The  admission  requires — (1)  Oral  and  written  expression,  English,  Algebra,  up  to  simple  quad- 
ratics, plain  geometry,  History  and  Government  of  the  United  States,  Elementary  Physics,  either  Latin  or 
Greek,  or  English  or  French,  or  German,  Solid  and  Spherical  Geometry,  Plain  Trigonometry,  Chemistry, 
Freehand  Drawing. 

The  Freshman  and  Sophomore  years  are  alike  for  all.  The  courses  in  Irrigation  Engineering  are 
the  same  as  for  other  Civil  Engineering  courses,  except  that  they  omit  Mineralogy  and  Shop-practice  and 
add  three  elective  "  units"  in  the  Sophomore  year. 

At  the  beginning  of  the  junior  year  the  general  course  divides  into  three  branches — (1)  Railroad 
Engineering,  (2)  Sanitary  Engineering,  (3)  Irrigation  Engineering,  and  this  division  is  maintained  in  the 
senior  year. 

The  undergraduate  course  in  the  Civil  Engineering  comprehends  three  great  divisions  of  work. 
First,  Surveying,  Practical  Astronomy,  Railroad  Location,  Topography,  Mapping,  etc.,  which  may  be 
called  Field  Engineering  ;  second.  Civil  Engineering  Construction,  embracing  the  scientific  methods  of 
Designing  and  Constructing  Roofs,  Bridges,  limitary  Systems,  Reiaining  Walls,  Dams,  Roads,  Canals 
Railway  Structures,  etc.,  ;  and  third,  the  applications  of  the  principles  of  Civil  Engineering  to  the  practical 
problems  of  Irrigation. 

As  much  time  as  is  practicable,  including  a  summer  class  in  surveying,  is  given  to  the  first  division 
of  work,  with  the  intention  of  rendering  the  students  skillful  and  ready  in  the  use  of  the  instruments  and 
methods  adopted  by  the  best  Field  Engineers. 

Full  theoretical  discussion  is  given  to  ihedilferent  topics  in  constructive  engineering  ;  and  practical 
application  and  illustration  are  given  at  length  in  the  engineering  draughting-rooms. 

The  programme  of  the  course  in  Civil  Engineering  is  as  follows  : — 


Subjects. 


First 
Half-year. 


Second 
Half-year. 


Freshman  Year. 
Mathematics:  Elements  of  Analysis,  with  applications 
Physics :   Elementary  Course,  Lectures  and  Laboratory 
Chemistry  :  Inorganic,  Lectures 

Laboratory  experiments  and  qualitative  analysis 
Drawing:  Instrumental  and  Descriptive  Geometry 
Military  Science  :  Two  exercises  each  week 
Physical  Culture    ... 

Totals 

Sophomore  Year. 
Mathematics :  Elements  of  Analysis,  with  applications 
Problems  in  the  Calculus 

Physics:  General  Course  

Laboratory 
Drawing:  Descriptive  Geometry 
Civil  Engineering :  Lectures 

F"ield-practice  and  Mapping 
Topography  ... 

Mineralogy :.  Laboratory  

Or,  Mechanical  Engineering:  Shop-practice      .. 
Military  Science :  Two  exercises  each  week 
Physical  Culture 

Totals      


15i 


3 
2 

2 
2 
1 

(2) 
(2) 


151 


I 
1 

(2) 
(2)1 


15i 


'  The  numbers  in  brackets  represent  alternative  electives. 
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Half. 

l^ears. 

Subjects. 

Rail. 

!    Eng. 

San. 

Eng. 

Irrig. 

Eng. 

1 

2 

1 

2 

1 

2 

Junior  Year, 

Eailvvay,  highway,  and  canal  surveying           

Pield  practice  and  mapping       

Summer  class,  fouf  weeks 

3 
2 

3 
2 

: 

: 

... 

Eailroad  economics 

3 

... 

... 

... 

Strength  of  materials 

Materials  of  construction 

2 

4 

2 

4 

2 

4 

Laboratory           

Framed  structures          

... 

1 
3 

... 

1 
3 

Astronomy. — Least  squares      

Physics. — Analytic  mechanics   ... 

Drawing.— G-raphostatics           

Military  science. — Two  exercises  each  week    ...          

2 

4 
2 

i 

4 

4 
2 
J. 

3 

•  •* 

4 

4 
2 

3 

4 

Sewer  systems 

Free  electives      

... 

... 

O 

2 

1 

1 

1 

Irrigation,  engineering,  and  economics            

Agriculture        

... 

... 

3 
3 

2 
3 

Senior  Year. 

Structural  design 

3 

3 

3 

3 

... 

>•• 

Highways  and  pavements           

Foundations         

2 

2 

... 

2 
2 

2 

Laboratory  and  lectures             

3 

2 

2 

2 

Higher  surveying            

Mechanical  engineering — Hydrodynamics 
Astronomy — Practical  course    ... 
Geology — General  course 
Military  science — Theoretical  course   ... 

3 
3 
3 

1 

2 
1 

1 

3 

3 
1 

1 

3 
1 

1 

Thesis— A   problem   of    investigation   in   some   engineering 
subject          

Water  supply      

Construction  of  dams     ... 

... 

3 

3 

3 
3 

3 

... 

Free  electives       

■  t  • 

1 

3 

7 

Irrigation.— Institutions  and  laws        

Framed  structures          

... 

... 

... 

3 

3 

Agriculture  and  horticulture,  general  course 

... 

... 

... 

3 

3 

7.  Eegulaiions  ivith  Regard  to  the  Degree  of  Civil  Engineer.— QnndiAdXes.  must  be  graduates  of  the 
College  of  Civil  Engineering  of  the  University  of  California,  or  must  have  successfully  completed  a  course 
of  study  equivalent  to  the  regular  undergraduate  course ;  and  must  pass  a  satisfactory  examination  in  the 
following  subjects :— Railway  tunnels;  principles  of  construction  of  walls,  arches,  domes,  retaining  walls; 
specifications  and  contracts  ;  engineering  and  irrigation  laws,  irrigation  engineering,  etc.  ;  standard  authors 
upon  river  and  harbour  engineering ;  practical  astronomy ;  drawing  and  designing  of  engineering  structures ; 
English,  and  either  history  or  political  economy.  They  must  have  had  at  least  one  year  of  actual  practice 
in  the  profession,  and  must  present  an  acceptable  original  memoir  upon  some  subject  bearing  upon  the 
profession.  The  degree  is  not  to  be  given  earlier  than  three  years  after  completion  of  the  undergraduate- 
work. 


8.  College  of  Mining  and  Metallurgy,  Berkeley  University  of  California.— The  courses  in  this 
College  are  designed  for  those  who  wish  to  become  mining  or  metallurgical  engineers,  or  to  engage  in  any 
of  the  pursuits  connected  with  the  mining  industry,  such  as  the  surveying  and  mapping  of  mines,  the 
assaying  and  working  of  ores,  the  designing  and  use  of  mining  and  machinery,  or  the  exploitation  of 
mines.  The  course  is  of  four  years'  duration,  but  students  are  advised  that  the  devotion  of  another  year 
to  the  study  oi  mining  is  very  much  to  be  desired. 


The 
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The  folio  .ving  is  tho  course  of  stud}',  leading  to  th'.i  degi-cc  of  B.S.  : — 


Subjects. 


First 
Half-year. 


Freshman  Tear. 
Mathematics. — Elements  o£  Analysis,  with  applications 
Physics. — Elementary  Course  :  Lectures  and  laboratory 

Chemistry. — Inorgauic  :   Lectures  

Laboratory  experiments  and  qualitative  analysis 
Drawing. — Instrumental  and  Descriptive  G-eomctry    ... 
Military  Science. — Two  exercises  each  week 
Physical  Culture    ...  

Totals 

Sophomore    Ye  jr. 
Mathematics. — Elements  of  Analysis,  with  appliL-ations 
Physics. — General  Course  :  Lectures     ... 

Laboratory 
Chemistry. — Quantitative  Analysis  :  Liboratory 
Mit\eralogy. — Laboratory 
Civil  ]i!ngineering. — Lectures,  with  Field  Practice  and  Mapping 

Summer  class,  tour  weeks... 
Military  Scienc?. — Two  exercises  each  week 
Physical  Culture    ... 

Totals  

Junior  Year. 
G-aology. — G-jncral  course 

Mineralogy. — Crystallography,  physical  properties       

De.-criptlve ... 
Mining. — Structural  metals,  fuels 

Assaying  ...  ...  ■■•  ■••  •••         ••■ 

Lectures  and  laboratory 

Summer  class,  one  month 

Physics. — Analytic  mechanics       ...  ...  

Civil  Engineering — Strength  of  materials  

Drawing. —  Q-raphostatics... 

Military  Science. — Two  exercises  each  week     ... 

Totals         

Senior  Year. 
G-eology. — ^Field  work 

Petrography 

Economic  ...         ...         ••■  _ 

Mining. — Ore-crushing,  sampling,  and  fluxing 

Gold,  silver,  quicksilver  

or  Metallurgical  laboratory 

Lead  and  copper 

Lectures 

Thesis     ... 
Mechanical  Engineering.— Hydrodynamics        

Military  Science. — Theoretical  course 

Totals         


^  ''■,1 


Second 
Half-year. 


15^ 

15i 

3 

3 

:! 

3 

2 

2 

3 

3 

1 

1 

3 

3 

15i 


3 

2 

i 

2 

2 

... 

2 

2 

2 

4. 

"i 

4 

o 

1 

1 

2 

- 

15^ 

15\ 

1 

2 

3 

2 

3 

2 

2 

(2) 

(2) 

2 

4 

4. 

3 

'.'.'. 

1 

i 

IG 
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The  conditions  required  for  the  degree  of  Mining  Engineer  are  that  the  candidate  must  be  a 
graduate  orTuriresu^ccessfully  completed  a  course  of  study  equivalent  to  the  regular  undergraduate 
course  akdiTu^t  pass  a  satisfactory  examination  in  the  following  subjects:  minmg,   ore-dressing,   petro- 
rraphv     economic    'eolo.y,   the    elements   of    thermodynamics,   construction  of    mining    machmery,    and 
fol£l  economy      The  applicant  must  have  had  at  least  one  year  of  actual  practice  m   the  field   m  the 
=    hosen,   Ind  must't'estify  to  his  power  of  applying  to  F-tice  the  k-wlcdge^  -q--^^ 
conditions  are  the  same  for  the  degree  of  Metallurgical  Engmeer,  "^^^f P*  Jf^^^.^^^^'^^^^^^,  7^^ 
satisfactory    examination    in  metallurgy,   ore-dress, iig,   assaying    and   analy  is    J«  ^^^^"^.^j^.f  ^*^^^™°, 
dynamics,  construction  of  furnaces  and  metallurgical  machinery,  and  political  economy.      Ihis   decree 
Xenonlv  after  three  years  from  the  date  of  completion  of  the  undergraduate  work, 
given  only  after  three  year    of  the  College,  who  are  not  able  to  follow  the  undergraduate  course,  may 
devote  SSr  ftte^tion  to  mining,  metallurgy,  and  assaying  and  the  ^l^;^^^  ^^f  ts,  Prov^^^^^^^^^ 
necessary  preparation  for  the  courses  they  elect.     Their  preparation  must  be  equ  J^ient  ^  ^he  re  ular 
entrance   requirements    in    either  (a)  Mathematics,  Algebra,    ^^^  ^^^^^^^/^  ^Le  n  S^^^^^^ 
Chemistry      In  order  to  take  advanced  work  m  mmmg,  they  must  also  have  the  same  pierequisites 

''''''i::^:^:it::^C^'^^'-^^^^r...,o.  speclalwh  after  graduation  every  facility  will  be 
afforded  by  the  libraries,  laboratories,  and  collections  of  the  University.  ^ 

3— 3K 
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9.  College  oj  Cheinislry,  Berkeley,  t/niversiti/  of  California. — The  course  of  instruction  afforded  in 
this  College  is  designed  for  those  who  aim  at  becoming  professional  chemists  and  for  those  who  desire  a 
thorough  grounding  in  the  science  of  chemistry,  both  theoretical  and  practical,  as  a  preparation  for 
teaching,  or  for  the  study  and  practic(;  of  medicine,  pharmacy,  metallurgy,  etc.  While  chemistry  is  the 
prominent  study  of  the  College,  opportunity  is  given  to  pursue  a  somewhat  extended  range  of  studies  in 
the  other  sciences  ;  and  such  a  selection  of  elective  studies  may  be  made  as  to  meet  the  special  needs  of 
several  classes  of  students.     The  course  is  a  four-year  one,  a  description  of  which  being  given  hereunder: — 

Curriculum  of  Couuse  ix  College  of  Chemistry. 


Subjects. 


First 
Half-year. 


Second 
Half-year. 


Freshman   Year. 
Chemistry. — General  Course  and  Laboratory  Practice 
Elementary  Course  in  Physics    ... 
Mathematics.— Elements  of  analysis,  with  applications 
English. — General  History  of  English  Literature 
Military  Science. — Two  exercises  each  week    ... 
Physical  Culture  ... 

Totals        

Sophomore  Year. 
Chemistry. — Quantitative  Analysis 
"Organic:  Lectures... 
Physics. — General  Course,  with  Laboratory  practice 
Erench  oj*  German. — Introductory  Course 
Electives 

Military  Science. — Two  exercises  each  week 
Physical  Culture    ...         

Totals         

Junior  Year. 
Erench  or  German. — Second-year  courses 
Electives 
Military  Science. — Two  exercises  each  week     ... 

Totals  

Senior  Year. 
Electives     ... 
Thesis — embodying  the  results  of  investigation,  under  the  direction  of  the 

Professor  of  Chemistry 
Military  Science. — Theoretic.il  Course  ... 

Totals  


0 

3 
5 
3 


16i 


3 

3 

2 

7 

1 

1 

2 

2 

15i 

151 

3 

3 

12 

12 

1 

1 

2 

l.-.i 

151 

11 


16i 


M 
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This  Course  leads  to  the  Degree  of  B.S. 

10.  Equipn.eniofCollegisnnilDqjarlmpntt.—'Bes.ide  the  colleges  and  departments  referred  to  in 
section  4  of  this  chapter,  there  :ue  several  others,  \-iz.,  the  Lick  Astronomical  Department;  the  Mary 
Hopkins'  Institute  of  Art;  the  Hastings  College  of  the  Law  ;  the  Medical  Department ;  the  Post-'^raduate 
Medical  Department  ;  the  Dental  Department  ;  the  California  College  of  Pharmacy.  ° 

The  Colleges  are  well-equipped.  The  following  comments  are  an  indication  of  the  extent  of  the 
equipment : — 

The  Civil  engineering  and  machine  models,  and  the  survey  and  hypsometrical  apparatus  are 
moderately  good. 

In  the  agricultural  department  there  are  about  2,. 500  specimens  of  soils  of  California,  collections 
or  cereals  and  seeds.     Of  olive  seeds  there  are  57  \'arieties. 

The  Psychological  laboratory  is  e<iuipped  for  research  as  well  as  instruction.  There  is  a  Botanical 
garden,  and  also  laboratories,  and  a  conservatory. 

The  Zoological  laboratories  are  equipped  for  elementary  and  advanced  work  in  general  morphology, 
miscroscopical  anatomy,  embryology,  etc.  The  Physiological  laboratories  are  equipped  with  reference  to 
general  and  comparative  physiology. 

The  Mineralogical  and  petrograpMcal  laboratories  are  exceptionally  well-equipped 
T^  .  •,  '''^•n  ,^««^«'*»c«^   «»*^    Electric  laboratories   are    well-equipped   both   for   instruction  and  research. 
Details  will  be  given  later  of  the  electrical,  and  civil  engineering,  and  metallurgical  laboratories. 

Ihere  IS  a  research  laboratory  ;  mining  laboratories,  with  gold-  and  siher  mill,  chlorination-room, 
cyanide  and  hyposulphite  leaching  rooms,  forge  and  drilling  rooms,  power  and  work  shops,  lecture-rooms 
and  museums;  laboratories  of  agricultural  chemistry  ;  viticulture;  bacteriology  and  entomology  ;  a  special 
laboratory  for  physical  properties  of  soils,  etc.  ;  a  laboratory  of  agricultural  chemistry,  etc.,  etc: 

11.  Detailed  equipment  of  some  of  the  laboratories^The  Electrical  Engineering  Laboratories  comprise 
the  mam  power-room  and  dynamo,  electrical  testing,  photometric,  and  standardising  laboratories. 

L  u  no  T-T""  P,r''"!°T  '^""*^'"«.  '^  ^^"  ™sim.  of  100  horse-power,  which  drfves  through  a  counter- 
shaft a  50-kilowatt  polyphase  expcinnental  aUrrnating-current  generator,  a  30-kilowatt  single  phase, 
1,000-volt  alternating-current  generator,    a  20-kilowatt  compound  wound,  constant-potential   generator! 

which 


us 

which  may  be  used  as  a  dynamo  or  motor,  and  a  10-kilowatt  arc  lightin-  dynamo.  The  installation  in 
this  room  is  a  typical  central  station  of  its  kind,  and  is  urrangeil  primarily  for  experimental  work.  Mains 
are  run  from  the  station  switch-board  in  thin  room  to  the  large  laboratory  switch-boards  in  the  dynamo 
laboratory,  making  a  fle.-vible  system  throughout. 

.  "^^'^  Dynamo  Laboratory  contains  a  50  horse-power  straight-lino  engine,  belted  through  counter- 
shaftmg  and  friction  clutches  to  twenty-two  dynamos  and  motors  ^specially  arranged  for  experimentation 
and  investigation.  When  a  variable  speeil  is  desii^'d  cuiTcnt  is  taken  froui  the  main  power-room  and  the 
laboratory  is  driven  by  motors. 

The  machines  are  of  different  capacities,  ranging  from  15  kilowatts  down,  and  represents,  as  far  as 
possible,  the  best  American  practice  in  dynamo  machine  construction.  The  continuous  current,  constant 
potential,  and  constant  current  types,  and  single-  and  multiphase  alternating  curi-eiit  machines  and 
induction  motors  are  all  represented  in  this  laboratory,  including  thi-ee  experimental  dynamos  constructed 
by  the  students  in  the  machine  shop.  A  number  of  Brackett  dynamometers,  also  made  by  the  students, 
may  be  used  in  efficiency  te,ts.  Tlie  switeli-bt)ards,  for  direct  and  alternatnig  cui-]ent,  containing  over 
400  terminal  each,  are  connected  with  the  machines,  and  also  witli  the  instrument  tables,  containing  thirty 
AVeston  alternating  and  dire.-t  current  ammeters,  coltnu-tcrs,  and  \\attmeters.  A  bank  of  eight  transformers 
and  liquid,  metal,  arc,  and  incandesient  lamp  resistances,  also  have  connections  with  the  switch-boards.  A 
kilowatt,  .'iO,000-volt,  oil-insulated  transformer  is  used  for  liigli  voltau'(>  and  insulator  tests.  The  testing 
and  standardising  laboratories  contain  a  full  equipment  of  accurate  scientific  and  counnercial  instruments, 
among  which  may  be  mentioned  three  Kelvin  electric  balances,  four  Kelvin  e'ectrostatic  voltmeters,  an 
Anthony  Wheatstone  bridge,  four  Nalder-^^'hcatstone  bridges,  anrl  a  permeameter,  magnetometer,  and 
Ewing  curve-tracer  for  magnetic  investigitious.  These  two  laboratories  and  the  i)liotnmetric  laboratory 
have  sub-switch-boards  connected  to  the  main  switch-board  in  the  dynamo-room.  In  connection  with  the 
photometric  and  other  experiiiumts  requiring  an  unvrirying  potential,  a  storage  Ijattery  of  sixty  chloride 
cells  is  available.  The  rooms  are  all  supplied  with  solid  masunry  piers  for  the  mounting  of  sensitive 
instruments. 

For  experiments  ia  thermodynamics  and  steam  engineering,  the  100  horse-power  Babcock- Wilcox 
boiler,  four  steam-engines,  a  3^-in.  Jackson  centrifugal  pump,  a  small  -March  steam-pump  and  two  gas- 
engines  of  the  department  are  used,  having  been  erected  with  all  accessories  for  investigition. 

Por  the  experiments  in  hydraulics  there  are  available  the  water  tanks,  gauges,  and  meters,  and 
various  types  of  motors  and  turbines.  There  are  also  appliances  for  efficiency  tests  and  determination  of 
the  resistance  to  rotating  discs  and  cylinders  in  water. 

The  testing-room  contains  machines  for  tensi(^ii,  compression,  and  torsion  of  different  capacities, 
and  a  wire-testing  machine  for  experiments  on  cables  and  ropes. 

The  civil  engineering  laboratory  has  a  latest  improved  Olsen  automatic  and  autographic  testing 
machine  of  200,000  lb.  capacity,  a  Riehle  cement-testing  machine  of  2,000  lb.  capacity,  a  Fairbanks 
automatic  cement-testing  machine,  a  Clark  and  Mills  four-cylinder  abrading  machine,  an  automatic  sifter, 
a  Clark  and  Mills  impact  machine,  a  new  Thurston  torsion  machine,  and  a  drying  oven  for  moisture  tests. 

In  the  metallurgical  laboratories,  the  assaying  laboratory  is  equipped  to  give  instruction  by  the 
most  improved  method  in  the  fire  assays  of  gold,  silver,  lead,  antimony,  tin,  iron,  nickel,  cobalt,  and  quick- 
silver ores,  and  furnace  products. 

The  crushing  and  sampling  room  contains  a  Taylor  sample-crusher,  large  ii'on  mortars  and  rubbers ; 
a  panning  sink,  with  full  assortment  of  miners'  pans,  horns,  bateas,  aud  other  devices  for  making  vanning 
tests  of  ores  ;  a  complete  assortment  of  sieves  and  a  large  sampling  table.  In  this  room  the  small-scale 
sampling  is  done,  and  th';  sample  is  prepared  for  assaying.  From  here  the  sample  goes  to  the  fluxing 
room.  This  is  provided  with  eight  Becker  pulp-scales,  and  desks  containing  all  the  n^ce-sary  fluxes  ;  it 
also  contains  a  Fairbanks  platform  scale  graduated  in  kilogrammes,  as  well  as  pounds,  for  convenience  in 
large  scale-tests.  Th'i  sample  after  fluxing  go'-s  to  the  furnace  rooms  These  contain  four  crucible 
furnace  and  three  muffle  furnaces  for  burning  soft  co-^l,  like  those  used  in  Freiburg,  Pfzibnm,  and  Colorado. 
All  these  furnacps  have  been  carefully  designed,  budt  in  the  walls,  and  iron-clad  in  a  substantial  manner. 
Besides  these,  examples  of  eight  portable  charcoal  and  gasoline  furnaces  commonly  used  urn  also  provided 
to  familiarise  students  -with  their  use. 

12.  Teclmicil  Ooiirsps  in  OoriieU  UniversUi),  Ithnc.n. — Agriculture  and  Veterinary  Science  as 
taught  at  Cornell  are  referi-erl  to  in  another  chapter.  There  are  Colleges  of  Architecture,  of  Civil 
Engineering,  and  of  Mechanical  Engineering    and  the  Mechanic  Arts.     (.Sibley  College.) 

The  conditions  of  entrance  are — candidates  must,  if  mules,  be  at  least  16  \ears  of  age;  if  females 
17;  in  Law  candidates  must  be  l!^.  Applicants  must  have  certificates  of  character  and  of  honourable 
dismissal  from  their  colleges. 

Entrance  is  •. (1)   I  Iv  examination  ;  (2)   without  examination.      In  the  latter  case  candidates  may 

be  admitted  (i)  On    PiegeTit-;  credentials;    (ii)  on  school  certificates;    (iii)  on  certificates  of  the  College 
Examination  Board  ;  (iv)  or  as  special  students. 

Admission  to  advanced  standing  may  take  place  on  examination,  without  full  exunination. 

Students  deficient  in  any  subject,  but  nevertheless  admitted,  must  make  good  all  d'ficicncies  within 
one  year. 

Tuition  is  free  to  holdei-s  of  State  scholarships,  to  New  Y.nk  State  students  in  the  Veterinary 
College,  etc.  The  feen  in  Architecture,  or  Civil  Engineering,  or  Mechanical  Engineering  arc  125  dollars 
(say  £2-5)  per  annum  for  either  regular  or  .specid  student-;. 

In  Sibley  College  there  is  a"fe(-  of  10  dollars  per  lialf-ijeMr  for  materials,  etc.     Five  dollars   is   tl 
baccalaureate  fee.     Living  costs  .300  to  500  dollars^  per  annum. 
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13.  Course  in  Architecture,  Gornell—The  idea  obtaining  at  Cornell  is  that  a  properly-organised 
course  in  architecture  falls  under  four  main  divisions,  viz.  : — 

I.  Construction,  practical  and  theoretical. 

II.  Expression,  i.e.,  technical   representation  of  architectural  ideas  on  paper. 

III.  Composition,  i.e.,   science  of   planning  and  conveniently  arranging  buildings,  etc.  ;    the  art  of 
architectural  and  decoratii'e  design. 

IV.  mstorij  and  Literature  of  Architecture,  and  of  matters  cognate  thereto.  For 
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For  admission  advanced  French  or  German  is  required,  but  not  Greek  or  Latin. 
There  are  iwo  courses — (A)  and  (B) — the  essential  difference  being  that  in  the  latter  rcathematics 
are  omitted,  and  the  drawing  is  advanced. 

There  is  also  a  course  in  ArchitfCtural  Enf/ineering,  a  modification  of  the  (A)  course. 

Besides  these  there  are: — (1)  A  two-year  course  in  architecture;  and  (2)  a  two  year  course  in  painting. 

The  following  programme  will  disclose  the  difference  of  the  courses  : — 


Peogkamme 

IN  Architectuke — Cornell  University. 

A  Course. 

B  Course. 

A  Course. 

B  Course. 

Subjects. 

Subjects. 

Term  1. 

Term  2. 

Term  1. 

Term  2, 

Term  1. 

Term  2 

Term  1 

Terml. 

Freshman  Year. 

Junior  Tear. 

History  of  Architecture     . . . 

3 

3 

3 

3 

History    of     Painting    and 

Elements  of  Architecture  . . . 

3 

3 

6 

Sculpture 

1 

1 

1 

1 

Differential  Calculus 

1 

2 

Structural  Details  ... 

3 

3 

Integral  Calculus    ... 

3 

Design 

10 

12 

Analytic  Geometry 

4 

Modelhng 

2 

... 

Design 

8 

Planning  of  Domestic  Build- 

Freehand Drawing ... 

3 

3 

6 

ings          

2 

2 

Descriptive  Geometry,   Civil 

Specifications           

1 

1 

Engineering 

3 

3 

Working  Drawings 

.5 

5 

Shades  and  Shadows 

1 

1 

Steel  Construction  and  Fire- 

Perspective  ... 

2 

2 

proofing  ... 

3 

3 

Clay  Products  and  Building 

Heating  and  Ventilating  . . . 

1 

1 

Stone        

.T 

Water-colour  Painting 

2 

2 

Composition 

1 

Timber  Physics 

1 

1 

Physics 

2 

2 

2 

2 

Sophomore  J  ear. 

History  of  Architecture     ... 

3 

3 

Mechanics    ... 

3 

3 

Senior  Tear. 

Design 

8 

8 

8 

10 

Modern  Architecture 

.1 

2 

Drawing  from  the  Antique. . . 

3 

3 

3 

3 

Stereotomy,  Masonry  Arch. 

O 

-J 

."> 

Modelhng 

.^ 

Pen-and-ink  Drawing 

2 

Masonry  Construction 

2 

■T 

Design 

12 

12 

12 

12 

Clay  Products,  etc. ... 

2 

Life  Class    ... 

O 

2 

Composition             

1 

Seminary 

1 

1 

1 

In  Architectural  Engineering  the  first  three  years  are  those  of  course  (A),  excepting  that  the 
mechanics  is  somewhat  varied.  The  Senior  Tear  is  special  work  to  suit  individual  eases,  or  any  or  all  of 
the  following  subjects,  viz.: — 

Engineering  laboratory,  2,  2  ;  materials  of  construction,  ...,  3  ;  testing  materials,  3,  ...  ;  structural 
design,  4  5  ;  stereotomy  and  masonry  arch,  3,  3;  masonry  foundations,  ...,  5  ;  the  figures  denoting  the 
hours  in  the  two  terms. 

The  Two-year  Course  in  Architecture  is  organised  as  follows,  but  students  miy  substitute  another 
subject  it  they  are  already  proficient  in  any  one  in  the  list : — 

PnooEAMiiE  Of  Two-tear  Architectural  CorRSE— Cornell. 


Subject. 

Year  I. 

Year  II. 

Term  1. 

Term  2. 

Term  1.            Term  2. 

History  of  Architecture 

Design 

I'reehand  Drawing  and  Antique     ... 

Descriptive  Geometry          

Shades  and  Shadows 

Persppctivo    ... 

Modelling 

Modern  Architecture           

3 

8 
3 
3 

3 

8 
3 

1 

2 
2 

3 

12 
3 

12 
3 

... 

1\^^Tu,o.year  Course  1,1  I  aintxng  y,z.^  developed  on  the  principle  that  the  bonds  between  artist, 
scholar  and  scientist  should  become  closer  so  that  each  will  see  the  world  in  truer  perspective;  thus 
students  in  the  different  branches  of  the  fine  arts,  etc.,  receive  mutual  advantage  from  1  vin.^  and  working 
together.  o  o  a 

^  14  Course  in  Civil  Engineering,  0.r»a?Z.-The  course  in  Cornell  in  Civil  Enaineoring  is  one  of 

Ingh  reputation  lor  admission  the  candidale  must  offer  English  and  history,  viz.,  American  including 
cjvil  government  or  English  history,  or  mediaeval  and  modern  European,  or  anc^nt ;  plane  geometry: 
elementary   algebra,   and   a  so    so  id   ceometrv    .nHvMnpnrl   o1„«k,.„    ,1  j        i      •  '  ,'      .    ^        ;   •'' 

advanced  French  or  advanced  German'  ■'  ''^S'''"''  P'^''°  ""'^   ^^V'^n.^X   trigonometry; 

There  are  two  regular  courses,  viz.,  a  four-year  course  leading  to  tl,e  degree  of  Civil  Engineer- 
C.E.,  and  a  six-year  course  leading  to  the  two  deTPPs   A  R   ..nrl  P  t?      T!     ■^     l\        i.i,  .L,nfei_ni.ui 

graduate  courses.  "  """  "^^^  "^broes,  A.B.  and  C.E.     Besides  these  there  are  special  and 
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The  degree  Master  of  Civil  Engineering— (M.C.E.)— is  given  to  those  possessing  the  C.E.  degree, 
on  presenting  a  satisfactory  thesis,  and  passing  a  special  examination.  It  may  also  be  conferred  atter  two 
years'  professional  practice  and  study  in  absentia,  but  the  candidates  are  required  to  appear  in  person  for 
examination.     The  degree  of  Doctor  of  Philosophy  (Ph.D.)  may  also  be  acquired, 

(Programmes  in  Civil  Engineering,  Cornell  University.) 


Subject. 


Four-year  Course, 


Term  1. 


•■■\ 


Freshman   Tear. 
Analytical  Geometry 
Differential  Calculus 
Integral  „ 

Botany 

Chemistry  or  Drawing        

Drawing  or  Chemistry 

Physics 

Land  Surveying 

Elective  in  Arts  and  Science 

Sophomore  Year. 
Dendrology 

Geology    ... 

Descriptive  Geometry 
Mechanics    ... 
Engineering  Laboratory 
Materials  of  Construction  ... 
Lettering,  Shading,  etc. 

City  Surveying 

Elective  in  Arts  and  Sciences 
Physics 

Junior  Tear. 

Political  Economy  ... 
Railroad  Engineering 
Structural  Design   ... 
Hydraulics  ... 
Hydraulic  Laboratory 

Municipal  Engineering        

Field  Construction  (alternate  years) 

Mechanics    ... 

Engineering  Laboratory 

Land  Surveying 

Elective  in  Arts  and  Sciences 

Senior  Tear. 
Stereotomy  and  Masonry  Arch 
Geodesy  and  Astronomy    ... 
Geodetic  Laboratory 
Cartography 
Elective  Engineering 
Steam  Machinery    ... 

Engineering  Problems 

Engineering  Jurisprudence 

Field  Construction  (alternate  years) 

Elective 

Thesis  

Materials  of  Construction  ... 
Engineering  Laboratory     ... 
Lettering,  Tinting,  Shading 
City  Surveying 
Elective  in  Arts  and  Sciences 

Fifth  Tear. 
Railroad  Engineering 
Structural  Design    ... 
Hydraulics  ... 
Hydraulic  Laboratory 
Municipal  Engineering 
Field  Construction  (alternate  years) 
Elective 


Sixth   Tear. 
Same  as  Fourth  Year  in  Four-year  course — see  above. 


3    or 

5 


5  or  3 


Term  2. 


1 
3  or  5 


Six-yoar  Course. 


Terra  1. 


3    or 

5 


5  or  3 


1 
17 


Term  2. 


11 

4 


31 


3 

2 

1 
3  or  5 


,..J 
5 
1 
1 


15. 


4ie 

15.  Sihley  OolUqe  of  Mechanicil  i:nf/ineerinff.— The  Sibley  College  of  Meehmical  Engiaeering 
aad  the  Mechanic  Artp",  at  Cornell  University,  has  a  large  number  of  departments,  viz  :— 

I  (M.E.)  Department  of  Mechanical  Engineering. 

IL  (X.E  )  „  Experimental  Engineering,  or  Mechanical  Laboratory  Instruction. 

III  (E.E.)  „  Electrical  Engineering. 

IV  (M.A.)  „  Mechanic  Arts. 

V  (D.)  „  Industrial  Drawing  and  Art. 

VI  (M.D.)  „  Machine  Design. 

VII  (M.C.)  Graduate  School  of  Marine  Engine'jring  and  Naval  Architecture. 

VIII  (R.)  „  „  Railway  Mechanical  Engineering. 

Chemical  Engineering  can  also  bo  studied  in  this  college. 

The  thesis  must  bo  a  record  of  soma  special  study  or  investigation,  cither  theoretical  or 
experimental. 

The  Freshman  and  Sophomore  ycar.s  are  common  to  the  courses  M.E.,  E.E.,  M.C. — i.e.,  I,  III, 
VII.     They  are  also  as  follows  ; — ■ 


Pboghamme  ] 

\    FlKST  AND 

-iv 

rjoND  Yeam,  Sibley  Colleg 

E,  CORXELL. 

1                                    T-.           1 

Ircshman — 

Sopiiornore — 

Subjects. 

Terra  1.         i         Term  2. 

Term  I. 

Term  2. 

German  or  French 

3 

3 

Analytic  Geometry 
Descriptive  Geometry     . . . 
Differential  Calculus 

4 
1 

2 

2 

•) 

Integral  Calculus 

'J 

Chemistry  or  Drawing    . . . 
Drawing  or  Chemistry    . . . 
Mechanics  of  Engineering 

6 

G 

5 

.3 

... 
5 
5 

Physics     ... 
Shop- work 

3 

3 

4 
3 

4 
3 

The  other  parts  of  the  course  difJ'cr. 


16.  G  .ursn  in  Mechanical  Eiujinecriiiff,  Curnell. — The  following  is  the  programme  for  the  Junior 
and  Senior  Years  : — 

PfiOGUAMME  OF  COUHSE  IN   M  ItrllANirAL  EnGINEEHING,   CoRNELL. 


Subject. 


Steam  Machinery    ... 

Steam  Engines,  other  Motors 

Electrical  Engineering 

Drawing  and  Design 

Kinematics  and  Kinetics    . . . 

General  Machine  Design,  Engine  Desii 

Designing     ... 

Materials  of  Engineering    . . . 

Physical  Laboratory 

Mechanical  Laboratory 

Shop- work    ... 

Thesis,  Laboratory  Investigations,  etc. 

Elective 


Junior  Year  — 


Senior  Year- 


Term  1.        ]     Term  2.        :     Ttrm  I.        j     Term  2. 


4 

5 

■> 

4 

■) 

O 

3 

3 

4 

0 

3 

o 

2 

0 

3 

3 

3 

1 

3 

3 

8 

2 

35 

17. 
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J^\P°l'Z"'i'--^^f"!P''f.^''^'"^''''''3'OorndL-^^^  as  in  the  proOTamme  abovo 

SrarfolWs  "°     Machinery  should  be  substituted  for  Electrical  Engineer^ing.    The  Senior  Year  is 

Peogramme  op  Course  in  Electrical  Engineering,  Cornell. 


Subjects. 


Physics,  Laboratory  Work 

Do       Lectures 
Steam  Engines,  other  Motors 
Mechanical  LalDoratory 
Electrical  Engineering 

Do.        Machinery 
Thesis,  Laboratory,  Drawing,  Shop 


18.  Courses  in  Marine  Gonslruction,  Cornell. — There  are  two  courses,  viz.,  one  for  Marine 
Engineers,  and  one  for  Naval  Architects.  They  are  organised  as  follows  :— For  the  Junior  and  Senior 
Years,  viz.  : — 

Programme  for  Marine  Engineers  and  lYaval  Architects,  Cornell. 


Marine  Engineers. 

Naval  Architecture. 

Subjects. 

Term  1. 

Term  2. 

Term  1. 

Term  2. 

Junior  Year. 

Steam  Machinery    ...          

4 

4 

Electrical  Engineering 

4 

General  Machine  Design 

3 

3 

Kinematics  and  Kinetics 

3 

3 

Materials  of  Engineering 

o 

•1 

Physical  Laboratory 

9 

0 

Mechanical  Laboratory       ...          

3 

3 

3 

3 

Naval  Architecture             

3 

3 

3 

3 

Ship-building            

3 

3 

Shop-work    ... 

3 

3 

3 

3 

Senior   Tear. 

Naval  Architecture              ...          

3 

4 

3 

Ship-building,  Ship-construction,  and  Design       

3 

.5 

2 

Marine  Engineering            ...          

n 

3 

Steam  Engines,  other  IMotors         

5 

2 

5 

2 

Physical  Laboratory             

3 

2 

2 

Mechanical  Laboratory 

3 

1 

Electrical  Engineering 

... 

4 

Thesis           

8 

8 

19.  Other  Courses,  Cornell. — Courses  are  arranged  in  Railway  Mechanical  Engineering.  There  is 
also  a  six-year  course  leading  to  the  two  degrees  A.B.  and  M.E.  The  scheme  of  this  is  sufficiently  illus- 
trated by  the  previous  case ;  see  section  14  of  this  chapter. 

20.  Equipment  and  Ajjparalus,  Cornell  TJnioersity. — At  the  time  of  the  Commissioner's  visit,  rapid 
progress  was  being  made  in  the  development,  already  excellent  and  extensive,  of  the  apparatus  for  teaching 
and  research  in  the  University  of  Cornell.  In  the  College  of  Civil  Engineering  there  is  a  general 
lahoratt.ry  with  a  large  collection  of  machines  and  apparatus.  The  several  special  laboratories  will  be 
referred  to  at  some  length. 

21.  Hydraulic  Lahnraiori),  Cornell. — The  Hi/draulic  Lahoratory  is  very  complete  and  on  a 
splendid  scale.  It  contains  a  large  number  of  appliances,  piping,  mouth-pieces,  and  .special  casting  for  the 
determination  of  co  efficients ;  weirs  provided  with  different  forms  and  heights  or  notches  and  orifices ; 
venturi  and  other  water  meters  ;  gauges  of  various  kinds  with  electrical  clock-work  or  other  automatic 
devices  for  the  most  accurate  measurements  either  of  weights,  velocities,  pressures,  equilibrium,  viscosity 
or  heights  of  heads ;  various  machines  or  contrivances  for  determining  the  flow  of  liquids  in  closed  and 
open  conduits  ;  several  models  of  water  wheels  ;  dyn;imometers  of  various  kinds  ;  a  considerable  variety  of 
current  meters,  some  of  which  record  the  speed  automatically ;  in  others,  the  revolutions  are  determined 
by  sound ;  and  still  oth'  rs  record,  by  electrical  devices,  both  the  velocity  and  the  direction  of  the 
current. 

Close  to  the  University  buildings  there  is  a  stream  (Fall  Creek).  Here  there  is  a  curved  concrete 
masonry  dam  200  feet  long,  storing  up  the  water  to  form  the  Beebe  Lake.  The  watershed  has  an  area  of 
120  square  miles. 

A  canal,  also  built  of  concrete  masonry,  and  450  feet  long,  is  located  south  of  the  south  anchorage 
of  the  dam.  Its  up-stream  end  is  provided  with  six  gates,  baffle  boarding,  and  a  standard  weir  to  which 
various  devices  are  attachable  for  measuring  heads,  and  regulating  the  amount  of  air  imprisoned  under  the 

water 
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water  sheet.  The  canal  is  sixteen  feet  wide  and  ten  feet  in  depth  of  water ;  but  the,  head  of  water,  in 
some  of  the  experiments,  can  be  made  to  reach  225  feet.  Heads  of  twenty  feet  may  be  utilised  within 
the  canal,  of  eighty  feet  in  the  lower  part  of  one  of  the  laboratory  buildings  ;  and,  for  special  experiments, 
a  ten-inch  pipe  supplies  water  from  the  reservoir  of  the  University  water  works,  which  is  one  hundred  and 
forty-five  feet  above  the  canal.  This  head  can  be  utilised  through  a  stand-pipe  at  the  bottom  of  the 
gorge,  below  the  canal  in  the  large  laboratory  building.  The  canal  is  provided  with  an  electric  motor 
placed  on  a  steel  truck  running  upon  rails  fastened  to  the  top  of  its  walls ;  and  the  speed  of  the  truck  can 
be  regulated  at  pleasure,  marking  its  speed  and  position  on  various  chronographs. 

The  water  waste  of  the  canal  can  be  regulated  by  means  of  valves  and  terminal  weirs  until  required 
water  velocities  are  obtained  within  ;the  canal.  At  the  west  end  of  the  canal  there  is  a  vertical  six  foot 
steel  pipe  to  which  water  can  be  admitted  either  by  a  lateral  cliannel  from  the  main  canal  or  through  a 
forty-eight  inch  pipe  which  taps  the  dam  and  Beebe  Lake.  This  subdivision  of  heads  and  water  volumes 
enables  the  performing,  simultaneously,  class  work  pnd  experiments,  without  interfering  with  the  regular 
conditions  of  each  experiment.  The  lateral  canal  is  also  provided  with  weirs  and  gauges  upon  the 
removable  portion  of  the  walls  of  this  sub-canal.  The  lower  laboratory  building  is  a  sightly,  solid 
structure  eighty  feet  long  and  about  eighty  feet  high,  and  contains  a  fifty  thousand  pound  scale  and  tank. 
This  building  shelters  and  hides  from  view  the  steel  stand  pipe,  to  the  north  of  which  a  suitable  staircase 
carries  within  its  well-hole  all  the  necessary  piping  of  iron  and  glass  manometers. 

This  hydraulic  laboratory  will  soon  become  the  centre  of  information  and  reference  for  the  solution 
of  the  numberless  hydraulic  questions  awaiting  just  such  opportunities  as  the  conditions  of  this  laboratory 
offer,  and  which  at  present  exist  nowhere  else. 

22.  Cement  Laboratory,  Cornell. — The  Cement  Laboratory  is  provided  with  automatic  machines 
for  the  establishment  of  standard  tests.  The  apparatus  of  this  laboratory  has  been  specially  designed, 
standard  conditions  being  aimed  at  in  all  tests.  The  sifting  of  cements,  moulding,  condensing  and  testing, 
arc  performed  mechanically.  The  laboratory  contains  :  three  machines  of  tension  tests,  three  machines  for 
crusliing  tests  ranging  from  two  to  two  hundred  tons,  one  impact  machine,  one  rattler  cylinder  of  the 
dimensions  recommendoil  by  the  National  Association  of  Brick  Manufacturers,  one  abrasion  machine,  and 
a  special  machine  for  determining,  automatiially,  the  rate  of  setting  and  hardening  of  cements. 

There  are  also  a  large  number  of  briquette  moulds,  scales,  plate-glass  mixing  tables,  thermometers 
for  cement  test  purposes,  a  Bunsen  pump  and  apparatus  for  testing  the  permeability  of  cements,  sevcial 
sets  of  apparatus  for  measuring  linear  and  volume  changes  during  the  s  tting  of  cements,  their  specific 
gravity,  and  fineness  ;  a  large  number  of  scales  for  various  purposes,  from  chemical  balances  to  a  400,000 
pound  machine.  This  laboratory  has  a  water  tank  capacity  for  the  storage  of  three  thousand  briquettes, 
and  man}'  of  its  appliances  are  utilised  for  tests  of  building  materials,  such  as  paving  and  other  bricks, 
building  stone,  masonry  arches,  walls  and  piers  u;)  to  twelve  feet  in  height;  in  addition  there  are  many 
smaller  machines,  appliances  and  tools  that  ar.-  U'^ed  in  common  with  the  equipment  of  other  laboratories. 
Apparatus  designed  by  the  Massachusetts  Highway  Commission  for  testing  the  cementing  qualities  of 
roadway  materials  is  also  in  use. 

2.3.  Oeocletic  Lahcraiory,  Cornell. — The  Geodetic  Laboratory  allows  of  the  study  of  instruments  of 
precision.  It  contains  a  sidereal  chronometer  by  Negus,  and  an  accurately-compensated  mean-time  Howard 
astronomical  clock,  which  furnishes  the  standard  of  time  for  the  University.  There  are  a  large  number  of 
surveying  and  portable  astronomical  instruments  for  the  study  of  instrumental  errors  and  their  constants, 
and  this  laboratory  is  provided  with  collimators,  micrometric  level  testers,  and  a  reversible  Kater  pendulum 
to  which  noddies  may  be  attached  ;  also  a  Kew  magnetometer  and  Barrows  circle.  The  manipulation  of 
these  instruments,  and  some  of  their  constants,  are  obtained  in  the  laboratory,  .but  the  magnetic  constants 
and  results  relating  to  the  earth's  magnetism  are  determined,  each  year  in  the  field,  in  connection  with  the 
systematic  surveys  of  the  Lake  region  of  Central  New  York,  which  began  in  1874.  This  room  has  also 
several  meteorological  instruments  devised  for  special  purposes.,  e.g,  the  study  of  wind  gusts  in  violent 
wind,  and  its  horizontal  and  vertical  velocity  ;  but  when  the  velocity  exceeds  twenty  miles  per  hour 
another  speoially-de^'ised  machine,  modified  by  E.  T.  Turner,  is  then  started  automatically,  and  describes 
upon  a  rotary  cylinder,  a  curve  whose  ordinates  are  proportioned  to  the  wind's  velocity  for  each  meter  of 
travel.  The  machine  works  so  long  as  the  velocity  exceeds  twenty  miles  per  hour ;  and  an  ingenious 
contrivance  prints  the  time,  at  intervals  of  five  minutes,  upon  the  endless  paper  band  carried  by  the 
revolving  cylinder.  There  are  also  standard  and  other  mercury  barometers,  a  Draper  self-recording 
barometer,  and  several  other  minor  instruments  bearing  upon  the  studies  carried  on  in  the  laboratory. 

24.  Metric  Laboratory,  Cornell— V<iha,t  is  known  as  the  Metric  Laboratory  is  equipped  for  the 
comparison  of  lengths,  provided  with  a  line  and  end  measure  comparator,  and  a  small  Geneva  dividing 
engine.  The  room  is  built  with  hollow,  double  walls,  and  the  daily  range  of  temperature  is  less  than  one 
degree  Fahr.  Machines  and  apparatus  for  experimentation  in  such  portion  of  optics,  thermodynamics,  etc., 
as  form  special  parts  of  the  educational  equipment  of  the  engineer  are  also  to  be  found  in  the  laboratory. 
The  four-meter  line  comparator  rests  on  two  independent  piers,  with  two  micrometer  microscopes  sliding  on 
a  beam,  also  mounted  on  independent  piers,  and  the  whole  comparator  is  properly  covered  by  a  substantial 
tight  case.  Projecting  handles  give  motion  to  the  ci'adle  under  the  microscopes  without  distributing  the 
internal  temperature  of  the  case,  A  Geneva  steel  meter  bar  of  the  international  type  forms  the  standard 
of  length  ;  it  has  been  compared  at  the  United  States  Coast  Survey  Office  with  the  International  Standard. 
There  is  also  a  Rogers'  speculum  metal  decimeter  and  four-inch  scale,  accurately  divided  and  compared,  and 
a  brass  yard,  used  as  subsidiary  length  standards.  Tonnelot  and  Baudin  thermometers,  standardized  at 
the  Pans  International  Bureau,  form  the  basis  for  temperatures.  The  room  also  contains  a  four-foot 
comparator  for  the  study  of  levelling  rods,  while  an  iron  standard  rod,  fifty  feet  long,  inlaid  on  the  floor  of 
the  main  museum,  is  used  as  the  standard  for  steel  tapes.  A  Mendenhall  half-seconds  pendulum, 
constructed  m  this  college,  is  mounted  upon  a  pier  for  determinations  of  the  force  of  gi'avity.  The 
pendulum  is  a  reproduction,  from  patterns  loaned  by  the  Coast  Survey  Office,  of  the  instruments  used  for 
the  above  purposes  by  the  International  Association  of  Geodesists,  and  contains  improvements  suggested  by 
the  experience  with  older  instruments. 

25. 
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25.  Testing  Materials  of  Construction,  Cornell. — The  apparatus  in  the  testing  laboratory  is  very 
fine.  _  The  400,000-pound  testing  machine  has  a  clear  width  of  19  inches  between  standards,  and  an 
effective  length  of  12  feet  for  specimens  in  both  tension  and  comjiression,  the  tension  grips  taking  widths 
up  to  8  inches  for  plates,  and  4-inch  legs  for  angles.  The  capacity  for  beams  and  girders  is  up  to  19 
inches  in  width,  and  to  18  feet  in  length,  the  centre  load  at  the  latter  hmit  being  only  100,000  pounds. 

The  standard  rattler  with  cast-iron  shot  for  paving  brick,  and  the  Deval  abrasion  machine  and  Page 
impact  machine  for  macadam  material  furnish  excellent  facilities  for  the  study  of  roadway  materials  ; 
while  the  stone  saw  and  grinding  wheel  allow  of  preparing  stone  specimens  with  smooth  plane  beds  for  the 
testing  machine  without  danger  of  injury  from  the  hammer  and  chisel. 

The  one-fourth  scale  steel  bridge  model  furnishes  an  excellent  opportunity  for  comparing  computed 
stresses  with  those  actually  existing  in  different  members  of  the  structure  due  to  various  loadings,  the 
stress  being  found  from  the  measured  change  in  length  of  the  member. 

26.  Photographic  laboratory,  Cornell. — The  object  of  the  Photographic  Laboratory  is  for  re- 
producing the  appearance  of  tested  specimens,  for  the  purposes  of  the  lecture-room,  as  aid  in  topographical 
surveys,  and  for  the  distribution,  to  graduates  and  purchasers,  of  reprints  of  the  great  collection  of 
progress  photographs  of  engineering  structures  owned  by  this  College.  A  revolving  transit  camera  has 
been  added  to  the  collection  of  photographic  appliances,  its  inventor,  Mr.  G.  W.  Parsons,  having  generously 
permitted  its  duplication  by  the  mechanician  of  the  College.  This  machine  is  capable  of  photographing 
with  accuracy  through  an  angle  of  360-  upon  a  flexible  film  6  inches  wide  and  60  inches  long. 

27.  Barnes  Astronomical  Laboratory,  Cornell.  —  The  Astronomical  Laboratory  and  Training 
Observatory  contains  an  astronomical  transit  by  Troughton  and  Simms  and  one  by  Fauth,  two  sidereal 
clocks  and  a  mean  time  clock,  a  4i-inch  Clark  equatorial,  two  large  altzamuths  reading  to  seconds  by  levels 
and  micrometers,  and  two  3|-inch  zenith  telescopes  by  Fauth,  but  modified  by  the  mechanician  of  the 
College,  besides  sextants,  chronograph,  chronometers,  etc. 

Students  are  familiarised  with  the  methods  of  observing,  adjusting  instruments,  and  making 
reductions  and  computations  for  the  determination  of  time,  latitude,  azimuth,  and  longitude. 

The  building  of  the  College  of  Civil  Engineering  contains  the  offices  and  observatory  of  the  United 
States  Weather  Bureau,  being  the  central  ofiice  for  the  reception  of  climate  and  other  data  for  the  State 
of  New  York,  and  for  the  dissemination  of  weather  forecasts  to  the  region  tributary  to  this  centre. 

28.  Museums  of  Civil  Ungineeriny,  Cornell. — The  following  is  a  brief  account  of  the  collections  in 
the  museums  : — 1.  Muret  collection  of  models  in  descriptive  geometry  and  stone-cutting.  2.  De  Lagrave 
general  and  special  models  in  topography  and  geognosy.  3.  Schroeder  models  in  descriptive  geometry  and 
stereotomy  with  over  fifty  brass  and  silk  transformable  models  made  in  the  College  after  the  Oliver 
models.  4.  M.  Grund  collection  of  bridge  and  roof  details,  trusses  and  masonry  structures,  such  as  right, 
oblique  and  annular  arches  and  domes,  and  several  intricate  models  in  stone-cutting,  supplemented  by 
similar  models  by  Schroeder  and  other  makers.  5.  Model  railroad  bridge  of  one  hundred  foot  span,  one- 
fourth  natural  size,  and  a  numerous  collection  of  models  of  track  details.  6.  Digeon  collection  of  movable 
dams,  artificial  harbours  and  working  models  in  hydraulic  engineering.  7.  Working  models  of  water 
wheels,  turbines  and  other  water  engines.  8.  Several  large  collections  of  European  and  American 
progress  photographs  of  engineering  works,  shewing  the  progress  of  construction,  and  many  other 
photographs,  blue-prints,  models  and  diagrams.  9.  An  extensive  collection  of  instruments  of  precision, 
such  as  a  Troughton  and  Simms  astronomical  transit ;  a  universal  instrument  by  the  same  makers, 
reading  to  single  seconds  ;  sextants,  astronomical  clocks,  chronographs,  a  Negus  chronometer ;  two 
equatorials,  the  larger  having  an  objective,  by  Alvan  Clark,  four-and-a-half  inches  in  diameter,  two  large 
zenith  telescopes  of  improved  construction  for  latitude  work,  by  the  eye  and  photographic  methods ; 
spherometers  and  other  instruments,  like  pier  collimators,  etc.,  necessary  to  complete  a  most  efficient 
equipment  of  a  training  observatory.  10.  A  geodesic  collection,  consisting  of  a  four-meter  comparator, 
built  at  this  college  of  the  university ;  a  set  of  improved  pendulums  for  gravimetric  investigations  ;  a 
secondary  base  line  apparatus  made  under  the  direction  of  the  Coast  Survey  ;  two  new  base  line  bars 
designed  and  constructed  in  the  laboratories  of  this  college,  and  all  the  portable  astronomical  and 
field  instruments  needed  for  extensive  triangulations,  including  sounding  machines,  tachometers,  deep 
water  thermometers  and  heliotropes.  11.  Among  the  usual  field  instruments,  there  is  nearly  every 
variety  of  engineers'  transits,  theodolites,  levels,  solar  and  other  compasses,  omnimeters,  tachometers,  with 
a  large  number  of  special  instruments,  such  as  planimeters,  pantographs,  elliptographs,  arithmometers, 
computing  machines,  altazimuths,  sextants,  telemeters,  and  altmeters,  hypsometers,  and  self-recording 
meteorological  instruments  of  all  descriptions.  12,  A  very  complete  set  of  all  appliances  and  instruments 
for  making  reconnaissance  in  topographical,  hydrographical  and  mining  surveys. 

29.  Sibley  College  and  its  Equipment..— The  main  building  of  Sibley  College  is  370  feet  long,  50 
feet  in  width,  and  three  stories  in  height.  It  contains  museums,  the  reading-room,  drawing-rooms,  lecture- 
rooms,  large  and  well  lighted  auditorium,  and  the  class-rooms  and  offices  of  the  difterent  professors.  The 
workshops  are  placed  in  separate  buildings,  and  consist  of  a  machine  shop,  a  foundry,  a  blacksmith  shop, 
and  a  wood-working  shop,  and  include  rooms  devoted  to  the  storage  of  tools.  Besides  these  there  is  an 
additional  building,  150  feet  by  40  in  dimensions,  and  two  stories  in  height,  occupied  by  the  laboratories  of 
the  department  of  experimental  engineering.  At  the  bottom  of  Fall  Creek  gorge  is  the  house  protecting 
the  turbines  which  supply  the  power  ordinarily  required  for  driving  the  machinery  of  the  College,  and  the 
electric  apparatus  for  lighting  the  "  campus  "  and  the  buildings,  and  near  it,  a  steam  pumping-station,  used 
as  a  reserve  when  the  power  of  the  hydraulic  station  is  unequal  to  the  demand  for  water  supply.  The 
large  engine  and  dynamo  room,  containing  all  the  engines  and  dynamos  employed  in  lighting  the  University, 
is  adjacent  to  the  shops  and  beside  the  boiler-room,  in  which  are  placed  the  200-h.p.  boilers,  furnishing 
steam  to  these  and  the  experimental  engines. 

There  is  a  museum  at  Sibley  College  of  illustrative  apparatus,  machinery,  products  of  manufacturing, 
and  collections  exhibiting  processes  and  methods,  new  inventions,  forms  of  motors,  and  other  collections  of 
value  in  the  courses  of  technical  instruction,  and  a  large  Reuleaux  collection  of  models  of  kinematic 
3 3  L  movements. 
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movements.  Besides  tliese  are  SohroeJer  and  other  models  exhibiting  parts  of  maclilnery,  tlie  construction 
of  steam  engines  and  other  machines,  and  a  large  number  of  samples  of  machines  constructed  to  illustrate 
special  forms  and  methods  of  manufacture.     Many  of  these  machines  and  tools  ha^^e  been  made  m  the 

niversi^  y  s^i^ops.^^^^^^^  building  has  been  oreoLed  for  tho  School  of  Railway  Mechanical  Engineering,  in 
which  is  an  important  and  growing  collection  of  railway  appliances,  either  new,  or  shewing  failures  in 
service,  or  tested  in  Sibley  laboratories.  ,  .     ,    ,.      ,   ,,  ,,       ,       , 

The  workshops  are  supplied  with  every  needed  kind  of  machine  or  tool,  including  lathes,  and  hand  and 
bench  tools  sufficient  to  meet  the  wants  of  two  hundred  and  fifty  students  of  the  first  year  m  wood- working ; 
in  the  foundry  and  forge,  all  needed  tools  for  a  class  of  two  hundred  in  the  second  year  ;  m  the  machine 
shop,  machine  tools  from  the  best  builders,  and  a  great  variety  of  special  and  hand  tools  which  are 
sufficient  for  a  class  of  one  hundred  and  fifty  in  tho  third  year,  and  as  many  seniors  and  graduate  students. 
Many  of  the  machine  and  hand  tools  are  tho  joruduct  of  tlie  College  workshops. 

30.  Mechanical  Laboratories,  Sibley  College. — The  mechanical  laboratcries  are  supplied  with  the 
apparatus  for  testing  materials,  and  for  experimental  work  in  the  determination  of  the  power  and 
efficiency  of  heat,  and  hydraulic  motors  ;  and  have  facilities  for  operating  and  testing  the  steam  and 
hydraulic  power  plant  employed  in  driving  the  machinery  of  the  establishment,  boiler-testing  plant  and 
instruments;  and  with  strength  of  metals,  including  machines  of  50,  100,  and  150  tons  capacity  ;  and  one 
60,000  and  one  200,000  pound  Emery  machine,  of  great  accuracy  and  delicacy.  About  thirty  steam 
engines,  air,  oil,  and  ga,s  engines;  fourteen  dynamometers,  ten  lubricant-testing  machines,  about  fifty 
standard  pressure  gauges  and  an  equally  numerous  collection  of  steam-engine  indicators,  together  with 
other  apparatus  and  instruments  of  precision,  employed  by  the  engineer  in  such  researches  as  he  is,  in 
practice,  called  upon  to  make,  are  collected  here.  A  large  "  plant  "  is  employed  for  experimental  purposes 
and  for  research.  All  the  motors  of  the  University,  and  its  boilers,  amounting  to  1000  horse-power,  are 
available  for  test  trials.  The  steam-engines  are  set  up,  with  the  heavy  lighting  dynamos,  adjacent  to  the 
boilers  ;  among  them  a  200  h.p.  "experimental"  engine,  and  several  of  smaller  power,  including  150  h.p. 
steam-turbine  with  dynamo  attached,  and  a  20  h.p.  quadruple  expansion  experimental  engine  and  steam 
boiler,  designed  and  built  by  students,  and  arranged  to  use  with  steam  at  500  pounds  pressure,  exhibiting 
an  efficiency  without  precedent  at  its  date. 

The  laboratories  are  divided  into  departments  for  instruction  and  in\-estigation.  The  department 
of  steam  engineering  possesses  one  triple  expansion  Corliss  engine,  one  triple  expansion  slide  valve  engine 
of  60  h.p.,  one  quadruple  expansion  engine,  and  numerous  examples  of  simple  and  compound  engines  and 
pumps;  one  Parsons'  steam  turbine  of  200  h.p.  and  one  De  Laval  Wilcox  water  tube  boiler  fitted  with 
superheating  apparatus,  one  Heine  water  tube  boiler,  one  Roberts'  water  tube  boiler,  one  special  water 
tube  boiler  for  1000  pounds  steam  pressure,  and  several  examples  of  shell  boilers  ;  it  also  contains  several 
surface  condensers,  heaters,  traps  and  other  accessories  of  a  steam-power  plant;  it  also  contains  all 
apparatus  necessary  for  the  complete  tests  of  steam-engines  and  other  motors,  including  about  eighty 
indicators  and  a  large  collection  of  gauges,  thermometers,  reducing  motions,  etc.  The  department  of 
internal-combustion  motors  includes  a  very  complete  collection  of  hot-air  engines,  gas  and  oil  engines  of 
various  types,  which  are  sufficient  to  illustrate  all  the  principal  improvements  in  this  art,  which  have  been 
made  since  the  earliest  use  of  a  successful  fj;as-engine  ;  altogether,  the  Department  has  thirteen  working 
motors  of  this  type,  with  all  the  facilities  required  for  testing.  The  department  of  refrigeration  and  air 
compression  includes  one  complete  refiigerating  plant  of  small  size,  with  all  apparatus  for  testing,  several 
air-compressors  of  both  the  single  and  two-stage  type  ;  several  fans  and  blowers,  with  apparatus  for  testing  ; 
one  complete  set  of  air-brake  apparatus,  a  rook-drill,  and  a  number  of  compressed-air  tools,  also  a  meter 
for  the  measurement  of  compressed  air.  The  department  of  lubrication  and  friction  contains  a  complete 
assortment  of  apparatus  for  the  measurement  of  the  friction,  and  the  testing  of  lubricants,  including  eight 
oil-testing  machines ;  and  apparatus  for  the  measurement  of  viscosity,  and  other  physical  properties  of  oil. 
It  also  contains  a  large  collection  of  transmission  and  absorption  dynamometers  for  the  measurement  of 
power.  The  department  of  hydraulic  machinery  possesses  a  number  of  hydraulic  motors,  pumps,  hydraulic 
rams,  and  apparatus  for  testing  the  same.  It  also  contains  a  number- of  small  weirs,  nozzles,  and  other 
apparatus  for  measuring  the  flow  of  water. 

31.  Laboratories  of  Electrical  Eng'tneermij,  Cornell. — The  equipment  is  adopted  to  the  giving  of 
experimental  lectures,  to  laboratory  practice,  to  complete  plant  testing  to  standardization  and  to  original 
investigation.  In  addition  to  the  usual  complement  of  apparatus  for  demonstration,  the  lecture  equipment 
includes  an  air-insulated,  high  pressure  transforiuer  with  necessary  regulators  for  subjecting  insulators  and 
insulating  material  to  alternating  pressures  up  to  80,000  volts.  This  may  be  supplemented  by  additional 
transformers  for  raising  the  pressure  still  hi;;]ier.  A  30,000  volt  inductorium  provides  current  for  wireless 
telegraphy.  Larj^'e  cathode  ray  tubes,  sujifilied  from  a  special  multiple  plate,  jiower  driven  static  machine, 
are  used  for  the  demonstration  of  laternatin^'  current  pha;nomena.  All  the  standard  equipment,  as  well 
as  many  pieces  of  specially  designed  apparatus  are  employed  to  shew  to  the  classes  the  operation  of  the 
principal  laws  applied  in  electrical  engineering.  Exhibits  of  apparatus,  such  as  street  railway  car 
controllers,  rail  sections,  insulating  and  line  material,  etc.,  are  provided  in  profusion.  This  list  includes  a 
complete  outfit  for  exhibiting  in  actual  operation  the  multiple  unit  system  of  electric  car  control.  The 
Laboratory  apparatus  comprises  a  full  complement  of  alternating  and  diieot  current  machinery  of  all  kinds. 
Recent  additions  include  a  two-phase  generator  of  excellent  design,  sin-le  and  polyphase  induction  motors, 
a  rotary  convertor  and  transformers,  switch-boards,  and  auxiliaries  necessary  for  exercises  in  polyphase 
practice.  There  are,  in  addition,  many  single-phase  macliines  suitable  for  op<-ration  as  generators  or  as 
synchronous  motors.  A  large  variety  of  direct  current  d> names  and  motors,  suitably  mounted  for  testing, 
cover  the  field  of  direct  current  machinery.  Arc  lamps,  a  wel.lin-  machine,  photometers,  and  many  other 
special  devices  are  included  m  the  equipment.  A  Do  Laval  steam  turbine,  geared  to  a  double  current 
generator,  a  direct  connected  murine  set  and  circuit  breakers,  switches,  water  rheostats,  and  other  auxiliaries 
are  m  use  for  plant  test  experiments.  The  plant  testing  i„  done  largely  outside  the  College  buildings,  and 
for  this  purpose  a  large  variety  of  ammeters,  voltmeters,  \\-attmeters,  and  other  instruments  are  maintained 
m  adjustment  at  a  high  standard  of  accuracy.     The  instruments  have  capacity  great  enough  for  testing  the 

largest 
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largest  power  plants.  Special  facilities  are  provided  for  the  standardization  of  all  electrical  apparatus. 
Board  of  Trade  and  Reiehanstalt  standards  of  resistance  with  large  current  carrying  capacity,  potentiometers 
and  galvanometers,  and  reference  standards  of  electro  motive  force  are  among  the  facilities  provided  for  this 
purpose.  The  Colles-e  possesses  a  Parsons  steam  turbo-alternator,  150  kilowatt  capacity,  provided  with  all 
the  apparatus  necessary  for  complete  study  and  investigation  of  this  class  of  machinery.  A  number  of 
lighting  alternators,  and  direct  current  power  and  lighting  generators  are  availaljlc  for  the  same  purpose. 
A  remarkable  set  of  generators  recently  installed  produces  a  pressure  of  14,000  volts  direct  current  by 
connecting  in  series,  and  most  carefully  insulating  twenty-four  550-volt  dynamos.  The  pressure  thus 
available  opens  up  a  wide  field  of  investii^ation.  In  addition  to  the  apparatus  at  the  University,  the 
students  may  observe  in  operation  a  modern  three-phase  power  transmission  in  the  local  power  and 
lighting  service.  Large  direct  connected  generators,  rotaries,  constant  current  regulators  and  induction 
motors,  as  well  as  the  lighting  and  railway  system,  are  convenient  for  inspection. 

32.  Sheffield  Scvmtific  School,  Vale  University. — The  Sheffield  Scientific  School,  commenced  in  1847, 
has  its  present  constitution  by  an  Act  of  the  State  Legislature  of  1892.  Entrance  to  the  Freshman  Class 
cannot  take  place  earlier  than  16.     The  comlitions  of  admission  are  high,  and  include  ; — 

(!)  English  Grammar ;  and  (2,  3)  Literature  ;  (4)  English  History;  (5)  History  United  States,  or 
Roman  or  Greek  History  ;  (6)  Latin  Grammar  and  Composition ;  (7)  Cajsar  or  Nepos  ;  (8) 
Virgil  or  Cicero ;  (9)  German  or  French;  (10)  El.  Algebra;  (11)  Adv.  Algebra;  (12)  Plane 
Geometry;  (13)  Solid  and  Spherical  Goomotry  ;  (14)  Plane  Trigonometry;  (15)  Logarithms  ; 
(16)  Botany  or  Chemistry  or  Physics. 

But  this  examination  can  be  divided  between  two  successive  years 
The  courses  of  instruction  are  : — 

(1)  In  Chemistry. 

(2)  In  Chemistry,  prepatoi'y  to  Metallurgy. 

(3)  In  Civil  Engineering. 

(4)  In  Mechanical  Engineering. 

(5)  In  Electrical  Engineering. 

(6)  In  Municipal  and  Sanitary  Engineering 

(7)  In  Engineering,  preparatory  to  Mining. 

(8)  In  Natural  History. 

(9)  In  Natural  History. 

(10)  In  Mineralogy  and  other  studies,  preparatory  to  Gealogy. 

(11)  In  Biology,  preparatory  to  Medical  studies. 

(12)  In  Select  studies,  preparatory  to  other  higher  studies. 

(13)  In  Agriculture. 

(14)  In  studies  preparatory  to  the  stuly  of  Forestry. 

The  Freshman  year  is  introductory  to  all  courses.  The  complete  courses  leading  to  graduation  are 
four  years.  Persons  who  complete  their  undergraduate  courses  at  Yale  or  elsewhere  may  get  the  Bachelor 
of  Philosophy  in  1-3  years ;  or,  in  two  years  of  additional  engineering  study,  may  get  that  of  Civil 
Engineer,  or  Mechanical  Engineer.     Or  they  may  bscomo  Masters  of  Science  or  Doctors  of  Philosophy. 

Graduate  Courses  are  given  in — 

(1)  Meteorolocry,  Forest  Physiography,  and  Physical  Geography  as  related  to  History 

(2)  Mechanical  Engineering. 

(3)  English  Literature. 

(4)  Zoology. 

(5)  General  Biology,  Comparative  Anatomy,  Embryology,  and  Cytology. 

(6)  Civil  Engineering. 

(7)  Physics  and  Guidance  in  Laboratory  Work. 

(8)  Applied  Economics. 

(9)  Physiological  Chemistry,  Physiology,  and  Experimental  Toxicology. 

(10)  Analytical  Chemistry,  Inorganic  Chemistry,  and  Metallurgy. 

(11)  Chemical  Physics. 

(12)  Mineralogy  and  Crystallography. 

(13)  Physical  Geology  and  Petrology. 

(14)  Invertebrate  Paleontology. 

(15)  Old  High  German. 

(16)  Higher  Analysis  and  Advanced  Analytical  Geometry. 

(17)  Structural  and  Systematic  Botany,  with  special  reference  to  the  Microscopic  Anatomy 

of  Phanerogamous  and  Cryptogamous  Plants. 

(18)  Municipal  and  Sanitary  Engineering. 

(19)  Organic  Chemistry. 

(20)  Physico-Ohemical  Measurements  and  Electro-Chemistry. 

(21)  Proximate  Organic  Analysis,  with  special  reference  to  the  detection  of  Adulteration  in 

animal  and  vegetable  food-products. 

(22)  Analytical  Mechanics. 

(23)  German. 

(24)  Phonetics  of  Modern  French. 

(25)  History. 

(26)  Partial  Differential  Equations. 

(27)  Bacteriology  and  Hygiene. 

(28)  Plant  Physiology. 


452 

The  Freshman  Year  is  introductory  to  all  courses,  and  is  as  follows  : — 

First  Term. — German  or  French,  3  hours  per  week.  Plane  analytical  geometry,  3.  Physics,  recitations,  2  • 
experimental  lectures,  2.  Chemistry,  recitations,  2  ;  lectures  and  laboratory  practice,  3.  History 
of  the  English  language,  2.     Freehand  Drawing,  practical  lessons  in  the  Art  School,  3  hours. 

Second  Term. — German  or  French,  physics  and  chemistry  are  the  same  as  above.  Plane  analytical 
geometry,  continued,  3  hours  per  week  first  half  of  term  ;  analytic  geometry  of  space  or  calculcus, 
3,  second  half  of  term.  English,  Shakespeare,  Byron,  Tennyson  and  Browning,  2.  Principles 
of  orthographic,  isometric,  and  oblique  projection  ;  intersection  and  development  of  surfaces  ■ 
outlines  of  shadows ;  shading  and  tinting ;  elements  of  perspective ;  examples  of  various 
applications  of  instrumental  drawing,  3  hours. 

33.  Course  in  Chemistry,  Yale. — In  this  and  the  following  courses  abbreviations  will  be  used,  viz. 
L  for  lectures,  R,  recitations,  P,  laboratory  practice,  B,  blowpipe  practice  or  analysis,  and  F,  for  field-work 
The  following  is  the  course  in  Chemistry. 

Junior  Year. 

First  Term. — Organic  chemistry  :  L  and  R,  2  hours  per  week.  Qualitative  analysis  :  R  and  L,  4 ;  P 
15.     Mineralogy  :  B,  4.     English  composition,  1  hour.     German,  3  hours.      French,  3  hours. 

Second  Term. — Organic  chemistry:  P,  15  hours  for  4  weeks;  L  and  R,  2.  Quantitative  analysis 
(gravimetric):  P  after  4  weeks,  15  hours;  R,  2,  Mineralogy:  B,  3 ;  1  in  crystallography  and 
descriptive  mineralogy,  2.     English  composition  :  1.     German,  3  hours.     French,  3  hours. 

Senior  Year. 

First  Term. — Organic  chemistry :  R  and  L,  2  hours  per  week.  General  and  theoretical  chemistry,  R,  3 
Quantitative  analysis  (volumetric) :  15  hours.  Geology,  R,  3  hours.  French  or  German,  3  hours. 
Military  science,   L,  1  hour. 

Second  Term. — Physical  chemistry,  R,  3  hours  per  week.  Inorganic  preparations,  followed  by  organic 
preparations,  P,  15  hours  ;  R,  1  hour.  (Optional  :  Proximate  analysis  of  vegetable  and  animal 
products,  physico-chemical  measurements,  sanitary  water  analysis,  6  hours,  for  part  of  term.) 
Metallurgy,  assaying,  and  gas  analysis  :  3  hours.  Geology,  3  hours.  Mineralogy  (optional). 
Elementary  petrology,  L  (optional),  1  hour.     French  or  German,  3  hours. 

34.  Course  in  Chemistry  Preparatory  to  Metallurgy,  FaZe.— The'following  are  the  details  of  the 
course : — 

Junior  Year. 

First  r«rjra.— Surveying :  F,  first  three  weeks  in  September.     Qualitative  chemical  analysis;  P,  15  hours 

per    week.       Qualitative  analysis:  L  and    R,   4    hours.       Determinative    mineralogy,    3  hours. 

Descriptive  geometry,  3  hours.     French,  3  hours.     German,  3  hours.     English  composition   1 

hour. 
Second  J'erm.— Quantitative  analysis  (gravimetric) :  P,    15  hours  per  week.     Quantitative  analysis :   L, 

2  hours.  Determinative  mineralogy,  3  hours.  Crystallography  and  descriptive  mineralogy,  2* 
hours.  Descriptive  geometry  and  drawing,  3  hours.  French,  3  hours.  German,  3  hours. 
English  composition,   1  hour. 

Senior  Year. 
First  Term.— Volumetric  chemical  analysis,   15  hours  per  week.     General  chemistry,  3  hours      Geology 

3  hours.     Mineralogy,  6  hours.     French  or  German,  3  hours.     Military  science  :  L,  1  hour. 
Second  Term.— Inorganic  preparations,  followed  by  metallurgic  analysis,  15  hours  per  week.     Metallurgy, 

followed  by  assaying  and  gas  analysis,  3  hours.  Zoology,  followed  by  geology,  3  hours. 
Petrology,  followed  by  ore  deposits,  1  hour.  Mineralogy  (optional).  Physical  and  electrical 
chemistry,  3  hours.     French  or  German,  3  hours. 

35.  Course  in  Civil  Engiwering,   Yale.— The  following  is  the  course  in  civil  engineering  :— 

Junior  Year. 
First  Term.--^,  first  three  weeks  in  September  ;  mapping,  12  hours  until  November.     Differential  calculus, 
Z'Z,T  T  *°  geometry  and  analysis,  5  hours.     Drawing  :   Bridge  details,  2  hours.     Desl 

Frtch!  3  W?'  "''  November  1st.     English  composition,  f  hour.     German,  3  hours. 

Second  ^^.7-I^t;gr^l  ^^.k'll^^^^vith  applications  to  geometry,  5  hours  per  week  first  half-term. 
Theoretical  mechanics,  5  hours  per  week  second  half-term.  Drawing  -Brid-e  details  2  hours 
Spherical  trigonometry,  2  hours  for  first  half-term.     Railway  engineerLg    Sverearthwork  etc 

2  hours.     English  composition,  1  hour.    German,  3  hours.     French,  3  hours.  ^'''^*'^^°^'^'  ^^' 

Senior  Year. 

Second  Term. — Civil  enjrmeerinw  ■  Brid<fpq  nnrl  ■nnr.t^  .  u   -u-  ^-■-I'H'ciiy  bcieuce,  ij,  i  nour. 

foundations,  4  hou  ^pe^iek  Mech'^^i-  A  ^'  materials;  stability  of  arches  and  walls; 
Drawino-  •  Desic^niu-r  •  Tlf ■!!?  f^echanics  Applied  mechanics,  4  hours  first  half-term. 
roTh   X?sT  hSra^*"!'';^^^^^^^^^^^^  estimates;  12  hours  after  February 

Astronomy:  Practical  a^tronom;,^wthF^ktti,^°";A^  ""?''  "^t^^  '^'T^  ^"^*-*^'''"- 

3  hours.  Geology,  3  hours  until  February  1 0th  F  "^^  T^  '  ^^^fl  °^  ^^""^^  ^"'''^^^'' 
French  or  German   3  hours  ^^^bruary  10th.     Elementary  petrology,   L  (optional)  1   hour. 
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36.  Course  in  Mechanical  Engineering,  T^Ze.-The  course  in  mechanical  engineering  is  as  follows  :— . 

Junior  Tear. 

First  rerm  -Differential   calculus,    with  applications   to   geometry,    and   analysis,    5   hoars   per   week 
ihermodynamics,  2  hours.     Principles  of  mechanism  :  Applied  kinematics,  2  hours.     Drawing  • 
Descriptive  geometry,  3  hours     English  composition,  1  hour.    German,  3  hours.    French,  3  hours! 

Second  rerm—Integral  calculus,  with  applications  to  geometry,  5  hours  per  week  first  half-term- 
theoretical  mechanics,  5  hours  second  half-term.  Shop  visiting  :  Study  of  maclune  details  and 
tools,  1^  hours.  Thermodynamics  until  about  April,  afterwards  applied  mechanics,  2  hours 
Drawing  :  Machine  elements  and  mechanical  movements,  3  hours.  English  composition,  1  hour  • 
German,  3  hours.     French,  3  hours. 

Senior  Yec  r. 

First  rerm.— Mechanics,  3  hours  per  week.  Study  of  heat  engines  and  the  steam  boiler,  4  hours  per  week. 
Strength  of  materials,  2  hours.  Machine  designing :  Practical  exercises  in  designing  machine 
details  and  simple  machines,  8  hours  ;  visits  of  inspection ;  examination  of  machinery  in 
operation;  reports  of  visits.  French  or  German,  3  hours.  B  (optional),  3  hours.  Military 
science  :  L,  1  hour. 

Second  Term.— Mechanics,  continued,  3  hours  per  week.  Study  of  heat  engines  and  the  steam  boiler, 
continued  until  about  March,  3  hours.  Stresses  in  structures,  3  hours  after  February. 
Hydrostatics  and  hydrodynamics,  including  resistance  of  ships  and  theory  of  water-wheels  and 
turbines,  3  hours.  Machine  designing,  continued,  8  hours.  French  or  German,  3  hours. 
Mineralogy  (optional),  3  hours. 

_  37.  Course  in  Electrical  Engineering,  Yale. — The  following  will  give  an  indication  of  the  course  in 
electrical  engineering  : — 

Junior  Year. 
First  Term. — Differential  calculus,  with  applications  to  geometry  and  analysis,  5  hours  per  week.      Theory 
of  heat,  2  hours.      Descriptive  geometry,  3  hours.      Mechanism,  2  hours.      English  composition, 
1  hour.    German,  3  hours.    French,  3  hours. 

Second  Term. — Integral  calculus,  with  applications  to  geometry,  5  hours  per  week  first  half-term. 
Theoretical  mechanics,  5  hours  second  half-term.  Theory  of  electricity,  2  hours.  Descriptive 
geometry  and  drawing,  3  hours.  Analytical  mechanics,  2  hours.  English  composition,  1  hour. 
German,  3  hours.    French,  3  hours. 

Senior  Year. 

First  Term. — Theory  of  observations  and  theory  of  instruments,  5  hours  per  week ;  P,  6  hours.  Machine 
designing,  6  hours.  Steam  engine,  2  hours.  Shop  visiting,  2  hours.  French  or  German,  3 
hours.     Military  science  :  L,  1  hour. 

Second  Term. — Theory  of  electricity,  5  hours  per  week  ;  P,  6  hours.  Dynamo  construction,  3  hours. 
Machine  designing,  6  hours.      Steam  engine,  2  hours,      French  or  German,  3  hours. 


38.  Course  in  Municipal  and  Smitary  Engineering,  Yale. — The  following  is  the  programme  of  the 
Course ; — 

Junior  Year. 

First  Term. — Surveying:  F.,  first  three  weeks  in  September.  Mapping,  12  hours  per  week  until 
November.  Differential  calculus,  with  applications  to  geometry,  kinematics,  and  analysis,  5 
hours.  Drawing:  Bridge  details,  2  hours.  Descriptive  geometry,  6  hours,  after  November  1st. 
English  composition,  1  hour.     German,  3  hours.     French,  3  hours. 

Second  Term. — Integral  calculus,  with  applications  to  geometry,  5  hours  per  week  first  half-term.  Theo- 
retical mechanics,  5  hours  second  half-term.  Drawing  :  Bridge  details,  2  hours  first  half-term. 
Masonry  construction,  2  hours.  Cement  testing,  2  hours  first  half-term.  Spherical  trigo- 
nometry, 2  hours  first  half-term.  E.ailway  engineering,  4  hours  second  half-term.  English 
composition,  1  hour.     German,  3  hours.     French,  3  hours. 

Senior  Year. 

First  Term. — Field  engineering :  Topographical  and  hydrographical  surveying,  three  weeks  in  June  and 
July.  Office  work  :  Calculations  and  mapping,  6  hours  until  November  10th.  Water  supply 
engineering,  3  hours.  Mechanics,  4  hours.  Stresses,  bridges,  and  roofs,  3  hours.  Chemistry, 
6  hours.  Roads  and  pavements,  1  hour.  Physical  geology,  3  hours.  German  or  French,  3  hours. 
Military  science  :  L,  1  hour. 

Second  Term. — Hydraulics,  3  hours  per  week.  Strength  of  materials,  3  hours  to  February  10th. 
Designing ;  Eoofs  and  bridges,  5  hours  after  February  10th.  Sewer  design  and  construction, 
4  hours  first  half-term.  Chemistry :  Water  analysis,  6  hours  first  half-term.  Bacteriology, 
6  hours  second  half-term.  Sewage  disposal,  3  hours  second  half-term.  Practical  astronomy  and 
adjustment  of  observations,  3  hours  second  half-term.  Interpretation  of  water  analysis,  1  hour 
second  half-term,     German  or  French,  3  hours, 

39. 
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39.  Course  in  Engineering   Preparatory  to  Mining,  Yale.—Th&  following  are  the  details  of  this 

course : — 

Junior  Year. 

First  Term.— SMTveying:  ¥,  first  3  weeks  in  September.  Differential  calculus,  5  hours  per  week 
Thermodynamics,  2  hours.  Descriptive  geometry,  li  hours.  Determinative  mmeraiogy :  I',  d 
hours,  to  count  as  U  hours.     English  composition,  1  hour.     German,  3  hours.  _    French,  3  hours 

Second  Ter»e.— Integral  calculus,  5  hours  per  week  first  half-term.  Theoretical  mechanics,  5  hours  second 
half-term.  Thermodynamics,  2  hours  first  half-term.  Descriptive  geometry  and  drawing,  3 
hours  first  half-term.  Determinative  mineralogy,  3  hours.  Crystallography  and  descriptive 
mineralogy,  2  hours.  English  composition,  1  hour.  Applied  mechanics,  2  hours  second  half- 
term.     Drawing,  3  hours  second  half-term,     French,  3  hours.     German,  3  hours. 

Senior  Year. 

First  Term  — F,  three  weeks  in  June  and  July.  Mapping,  first  six  weeks  of  term,  2^  hours.  Mechanics,  3 
hours.  Steam  engine,  4  hours.  Strength  of  materials,  2  hours.  Machine  designing,  2  hours  first 
six  weeks  of  term,  afterwards  4  hours.  Geology,  3  hours.  French  or  German,  3  hours.  Military 
Science,  L.,  1  hour.  tt    i       v       q  i. 

Second  Term  —Mechanics,  3  hours  per  week.  Steam  engine,  3  hours  first  half-term.  Hydrauhcs,  6  hours. 
Machine  designing,  4  hours.  Zoology  and  geology  3  hours  first  half-term.  Stresses  m  structures, 
3  hours  second  half-term.  Geology,  3  hours  second  half-term.  Petrology  and  ore  deposits,  1 
hour.     French  or  German,  3  hours. 

40.  Course  in  Natural  History,  ZaZe.— The  details  of  this  course  are  as  follows  :— Either  zoology 
or  botany  may  be  made  the  principal  laboratory  study,  some  attention  in  each  case  being  directed  to  the 
other  branches  of  Natural  History. 

Junior  Year. 
First  Term.— Organic  chemistry:  L  and  R,  2  hours  per  week.     Qualitative  analysis:  R  and  L,  4  hours.     P, 

15  hours.     Mineralogy:  B,  3  hours.     Physical  geography,  2  hours.     English  composition,  1  hour. 

German,  3  hours.     French,  3  hours. 
Second  Term.— Zoology  :  P,  6  to  12  hours  per  week  ;  R  and  L,  excursions  (land  and  marine).     Botany  :  P, 

in  a  study  of  the  morphology  of  the  lower  cryptogamous  plants,  3  hours  during   spring  half-term. 

Physiology  :  R  and  L,  2  hours.     Embryology  :  L.     Mineralogy :  B,   4  hours.     Physical  geography : 

2  hours,   during   winter  half-term.     English  ccjmposition,    1  hour.     German,  3  hours.     French, 

3  hours. 

Senior  Year. 

Ftrst  Term.— Geology  :  B,  3  hours  per  week.  Zoology:  P,  8  to  16  hours;  L,  2  ;  R,  3;  excursions. 
Botany  :  P,  in  the  study  of  the  morphology  of  the  higher  cryptogamous  and  phanerogamous 
plants,  6.     Meteorology  :  L,  2.     French  or  German,  3.     Jililitary  science  :  L,  1  hour. 

Second  Term. — Geology  :  R,  3  hours  per  week..  Anatomy  of  vertebrates,  2.  Zoology  :  P,  8  to  15  hours; 
R,  2  ;  L,  2.  Botany  :  Herbarium  studies,  in  any  desired  line  ;  botanical  literature  ;  essays  in 
descriptive  botany.  Sanitary  science,  laws  of  heredity,  and  principles  of  breeding  ;  L,  French  or 
German,  3  hours. 

Besides  the  regular  course  of  recitations  and  lectures  on  structural  and  systematic  zoology  and 
botany,  and  on  special  subjects,  students  are  taught  in  the  laboratories  to  prepare,  arrange,  and  identify 
collections,  to  prepare  sections  and  other  microscopic  objects,  to  take  dissections  and  drawings,  to  pursue 
special  investigations,  and  when  sufficiently  advanced,  to  describe  genera  and  .species  in  the  language  of 
science.  For  these  purposes,  large  collections  in  zoolegy  and  botany  belonging  to  to  the  University  are 
available. 

41.  Course  in  Mineralogy  and  otJier  studies  preparatory  to  Geoloqy. — The  following  is  the 
Course.     As  the  Junior  Year  is  identical  with  that  in  Chemistry,  it  is  unnecessary  to  outline  it  : — ■ 

Senior  Year. 

Mrst  Term. — During  the  first  term  the  course  is  identical  with  that  in  Chemistry. 

Second  Term. —  Crystallography,  including  the  use  of  the  reflecting  goniometer,  and  the  drawing  and 
calculation  of  crystals.  Optical  properties  of  crystals  and  the  use  of  the  polarizing  microscope : 
P,  20  hours  per  week.  Mineralogy  :  L,  2  hours.  General  chemistry,  metallurgy,  assaying,  and 
gas  analysis,  2  hours.  Elementary  petrol"sy  :  L,  1  hour.  Geology-,  3  hours.  R-ench  or  German, 
3  hours. 

This  course,  however,  is  open  only  to  students  who  have  maintained  a  high  scholarship  standing  in 
the  chemical  studies  of  Junior  year,  since  only  a  limited  number  can  be  accommodated. 

42.  Course  in  Biology  preparatory  to  Medical  Studies,   Yale.—Th.e  following  is  the  Course  :— 

Junior    Year. 

First  yerm.— Organic  chemistry  •  L  and  R,  2  hours  per  week.  Qualitative  analysis  :  P,  15  hours ;  R 
and  L,  4  hours.  Mineralogy  :  B,  3  hours.  English  composition,  1  hour.  German,  3  hours. 
French,  3  hours. 

Second  Term.— Organic  chemistry,  ccmtinuetl,  1.^)  hours  for  \  wec^ks  and  2  hours  for  rest  of  term. 
Comparative  anatomy  and  general  biolooy  :  L,  r  and  P,  15  hours.  Physiology  :  R,  with 
demonstrations,  2  hours,  (■.ininiencing  the  tifth  ^\  eek  of  the  term.  Laboratoiy  physics,  4  hours 
during  spring  half-term.  Mineral.jgy,  continued  through  winter  half-term,  4  hours.  Botany : 
P  m  a  study  of  the  morphology  ul  the  lower  cryptogamous  plants,  3  hours,  during  spring  half- 
term.     English  composition,  1  hour.     French,  3  hours.     German,  3  hours,         ' '     '    *    Senior 
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Senior  Year. 

Tirsi  2'e/-«!.— Physiological  cbemlstry  and  physiology  :  R  and  L,  1  hour  per  week  ;  V  with  demonstratlonfs, 
13  hours.  Organic  chemistry:  L  and  R,  il  hours.  Zoology:  L,  2  hours.  Botany:  P  in  the 
study  of  the  morphology  of  tho  higher  cryptogamous  and  plianerogamoua  plants,  6  hours. 
Geology :  R,  3  hours.     French  or  German,  3  hours.     Military  science :  L,  1  hour. 

Second  I'er»K.— Physiological  chemistry  and  physio'ogy :  Illustrative  lectures  and  recitations,  4-  hours  per 
week;  P  and  demonstrations,  13  hours.  Experimental  toxicology:  L,  3  hours  during  spring 
half-term.  Geology  :  R,  3  hours.  Morphology  and  embryology  of  vertebrates :  L  and 
demonstrations,  6  hours  during  winter  half-term.  Zoology  :  L  work  in  the  dissection  of  typical 
animal  forms,  4  hours.  Laws  of  heredity  and  principles  of  breeding  :  L,  2  hours  during  winter 
half-term.     Sanitary  science  :  L,  2  hours  during  spring  half-term.     French  or  German,  3  hours. 

43.  Course  in  Select  SluJies  prpparatonj  to  other  Higher  Studies. — The  following  is  the  programme 
of  study  for  this  course  : — 

Junior   Year. 

First  Term. — Physical  geography  :  R  and  L,  4  hours  per  week.     Early  English,  2  hours.     Anthropology  : 

2  hours.     History  :  Mediieval,  3  hours  ;  English  composition,  1  hour ;  French,  3  hours  ;  German, 

3  hours. 

Senior  Year. 

First  Term.  Geology :  R,  3  hours  per  week ;  excursions.  Meteorology  :  L,  2  hours.  English  : 
Shakespeare,  3  hours.  Economics,  5  hours.  Constitutional  history  of  the  United  States,  3  hours. 
French  or  German,  3  hours,     ililitary  science  :  L,  1  hour. 

Second  Term. — Zoology,  3  hours  per  week  during  Winter  half-term,  to  be  followed  by  historical  geology  ; 
3  hours  during  the  remainder  of  the  year.  Heredity  :  L,  2  hours  during  Winter  half-term. 
Sanitary  science  :  L,  2  hours  during  Spring  half-term.  Economics  :  R,  exercises,  and  L,  5  hours 
during  first  part  of  Winter  lialf-term,  followed  by  economics,  2  hours,  and  political  science,  3 
hours,  during  the  remainder  of  the  year.  Constitutional  history  of  the  United  States  :  3  hours 
during  Winter  half-term,  and  2  hours  during  Spring  half-term.  English  :  Shakespeare,  Milton, 
Dryden,  Pope,  Gray,  and  later  authors,  3  hours  during  Winter  half-term,  4  hours  during  Spring 
half-term.     French  or  German,  3  hours. 

44.  Course  in  Agriculture,  Yale.—  The  following  is  the  course  in  agriculture : — 

Junior   Year. 
This  course  is  identical  with  that  in  chemistry,  except  that  in  the  second  term  lectures  in  crystallography 
and  descriptive  mineralogy  are  omitted,  and  in   the   Spring  half-term   botany  is  substituted  for 
determinative  mineralogy. 

Senior   Year. 

First  Term. — Agriculture  :  R,  2  hours  per  week.  Agricultural  chemistry  (chemical  physiology  of 
vegetation):  L,  2  hours.  Geology:  R,  3  hours.  Zoology:  L,  2  hours.  Meteorology:  L,  2  hours. 
Botany  :  P,  5  hours.     French  or  German,  3  hours.     Military  science  :  L,  1  hour. 

Second  Term. — Agriculture  :  R  or  L,  2  hours  per  week.  Agricultural  chemistry  :  L,  2  hours.  Physiology : 
R  and  L,  2  hours.  Geology  :  R,  3  hours.  Zoology — continued,  2  hours.  Heredity  and  stock- 
breeding  :  L,  2  hours  during  Winter  half-term.  Sanitary  Science  and  public  health  :  L,  2  hours 
during  Spring  half-term.     French  or  German,  3  hours. 

45.  Course   in   studies  preparatory   to   the   Study   of  Forestry,    Yale. — The    following    gives  an 
indication  of  the  course  : — 

Junior   Year. 

First  Term. — Surveying:  F,  first;  3  weeks  in  September.  Mapping:  12  hours  until  November.  Outlines 
of  Forestry  :  L,  3  hours.  Mineralogy ;  P,  4  hours.  Economics,  5  hours.  German,  3  hours, 
French,  3  hours.     English  composition,  1  hour. 

Second  Term. — Strength  of  materials,  2  hours  per  week  first  half-term.  Spherical  trigonometry,  2  hours 
first  balf-tei-m.  Economics,  5  hours  first  half-term,  and  2  hours  second  half-term.  Political 
science,  3  hours  during  second  half-term.  Practical  astronomy,  with  F,  etc.,  4  hours  during 
second  half-term.  Botany  of  flowering  plants,  P,  4  hours.  German,  3  hours.  French,  3  hours. 
English  composition,  1  hour. 

Senior  Year. 

First  Term.— Meteorology  :  L,  2  hours  per  week.  Physical  geolop;y  :  R,  3  hours.  Forest  mensuration  ; 
L  and  R,  2  hours.  Field  work.  General  morphology  of  plants :  P  and  informal  L,  4  hours. 
Sylviculture  :  L,  3  hours.  F.  Forest  botany  :  L  and  P,  2  to  4  hours.  French  or  German,  3  hours. 
Military  science  :  L,  1  hour. 

Second  Term. — Physical  geology  :  R,  for  8  weeks  of  first  half-term,  3  hours  per  week.  General  morphology 
of  plants  :  P,  excursions  and  informal  lectures,  4  hours.  Forest  botany  :  L,  P,  and  excursions, 
2  to  4  hours.  Sylviculture  :  L,  3  hours.  F.  Elementary  petrology  :  L,  1  hour,  first  half-term. 
Origin  and  nature  of  soils  :  L,  1  hour,  second  half-term.  Forest  physiography  and  meteorology : 
L,  4  hours  during  first  half-term.  State  and  national  forestry  :  4  to  b  special  lectures  during 
first  half-term.  Forest  hydrography  :  4  to  6  special  lectures  during  second  half-term.  Forest 
mensuration  :  L  and  R,  2  hours  ;  F,  first  half  of  term.  German  or  French,  3  hours. 
In  second-half  term  there  is  outside  field  work  in  Forestry  and  Thesis  work. 

46. 
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46.  General  JRemarks. — It  will  be  recognised  that  work  at  Yale  is  entered  upon  after  fairly 
thorough  preparation.  As  is  well  known,  the  teaching  has  a  high  reputation,  and  the  laboratories  at  the 
time  of  the  Commissioners'  visit  were  well  equipped,  and  were  rapidly  being  added  to.  The  Sheffield 
Scientific  School  has  a  world-wide  reputation. 

A  word  or  two  may  be  said  in  regard  to  the  equipment  of  the  mathematical  laboratory.  Besides  a 
good  equipment  of  drawing  instruments,  and  everything  necessary  for  constructing  mathematical  models, 
it  is  furnished  with  an  extensive  collection  of  models.  Beside  the  plaster  and  thread  models  of  Brill  and 
Schilling,  there  are  a  large  number  for  the  teaching  of  solid  geometry,  theory  of  equations,  kinematical 
principles,  tortuous  curves,  ruled  surfaces,  etc.  The  other  laboratories  are  excellently  furnished  both  for 
instruction  and  research. 

The  Sheffield  Scientific  School  Library  possesses  about  10,000  volumes. 

47.  The  Toivne  Scientific  School,  TTrtiversiU/  of  Pennsylvania.  —  The  courses  of  the  Towne 
Scientific  School,  which  is  the  technical  side  of  the  University  of  Pennsylvania,  and  is  situated 
in  Philadelphia,  arc  : — 

T.  Architecture  (three  courses,  and  course  in  Interior  decoration). 
II.  Science  and  Technology  (several  courses). 

III.  Mechanical  Engineering. 

IV.  Electrical  Engineering. 
V    Civil  Engineering. 

"VI.  Chemistry. 
VII.  Chemical  Engineericg. 

Tuition  fees  vary  from  50  to  200  dollars  per  annum.  Admission  is  by  examination  or  by  possessing 
of  certificates  or  diplomas  from  public  high  schools. 

The  various  courses  arc  briefly  indicated  in  the  sections  following. 


48.  Courses  in.  Architecture,  Pennsylvania. — The  undergraduate  course  is  4  years,  leading  to  the 
Bachelor  of  Sciences  in  Architecture.     The  course  is  as  follows : — 

Peogbamme  of  Aechitectubal  Cotjese,  Penxstlvania  Uniteesitx. 


Subjects. 


I'resliman  Year. 
Architectural  Drawing 
Elements  of  Architecture — 

Lectures 

Drawing 
Graphics 

Shades  and  Shadows 
Perspective  ... 
English  Composition 
English  Language  ... 
French  or     ... 
German 
Algebra 
Trigonometry 
Chemistry    ... 


Sophomore  Tear. 
Eendering  and  Order  Problems 
Design 

Preehand  Drawiug 
Architectural  History — 

Ancient 

Eenaissance... 
Summer  Work 
English  Composition 
Modern  Novelists  ... 
Modern  Essayists  ... 
Erench  or  ... 
German 

Analytic  Geometry 
Physics 


Hours  per  Week. 


Term  1. 


Term  2. 


12 

2 
8 
6 
U 

"2 
1 
3 
3 
4 


2 
11 


3 

2 
1 
3 
3 

4 

4 


12 
6 


6 

"i 

'2 

5 
5 


Subjects. 


Junior  Year. 
Design 
Freehand  Drawing — ■ 

Historic  Ornament... 

Antique 
Water-colour  Drawing     ... 
Pen  and  Ink  Eendering  ... 
Architectural  History,  Mediaeval 
Mechanics  of  Materials  ... 
Graphic  Statics     ... 
Building  Construction 
Sanitary  Engineering  of  Buildings 

Hygiene 

Heating  and  Ventilation 

Plumbing  and  Drainage 
Summer  Work 


Senior  Year. 
Design 

Thesis  Design 

Historic  Ornament ;  Design 
Preehand  Drawing  ;  Life 
Water-colour  Eendering 
Pen  and  Ink  Eendering 
History  of  Painting 
Building  Construction 
Special  Lectures    ... 
Summer  Work 


Hours  per  Week. 


Term  1.    Term  2 


17 


2 

2 

2 

2 

3 

2 

2 

6 

3 

3 

1 

1 

32 

9 
4 
3 
2 
1 
1 
1 


There  is  a  Graduate  Tear  as  follows : — 


Design 

Freehand  Drawing;  Life 

Water-colour  Eendering ... 
History  of  Architecture;  Eesearcli 

and  Conference 
Fine  Arts;  History  or  Theory; 

Eesearch  and  Conference 


30 

4 


25 


32 
9 
4 
3 
2 
1 
1 
1 


30 
4 
5 


^b    l,n?rnwL*]'L''^°^''  l-""'!  ''^^"'"-year  special  course  for  candidates  of  at  least  18  years  of  age, 
who  have  already  been  practising  two  years  with  an  architect. 

Pbogeammb 
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Programme  of  Two-Year  Course  in  Architecture. 


Subject. 


Elements  of  Architecture — 

Lectures 

Drawiug 
Eendering  and  Order  Problems 
Design 

Shades  and  Shadows 
Perspective  ... 
Preehand  Drawing — 

Historic  Ornament... 

Antique 
Water-colour  Drawing 
Pen  and  Ink  Eendering     ... 
Architectural  History — 

Ancient 

Eenaissance ... 
Mechanics  o£  Materials     ... 
Graphic  Statics 
Building  Construction 
Sanitary  Engineering  of  Buildings 

Hygiene       

Heating  and  Ventilation     ' 

Plumbing  and  Drainage      } 


First  Year. 


Term  1.     Term  2. 


2 
10 


14 
14 


2 

2 

2 

2 

3 

3 

2 

2 

6 

6 

3 

>  t  • 

,, 

3 

1 

1 

Subject. 


Second  Yeir. 


Term  1.    Term  2 


Design;  Junior     

Design  ;  First  Term  Senior 
Historic  Ornament ;  Design 
Freehand  Drawing  ;  Life 
Water-colour  Eendering  ... 
Architectural  History  ;  Mediaeval 
Building  Construction 
Special  Lectures    ... 
Summer  Work 


27 

0 
4 
3 
6 
1 
1 


36 

n 

4 
3 

1 
1 


A  Special  Course  in  Interior  Decoration  is  given,  covering  three  years. 

Proqramme  of  Three-Year  Course  in  Interior  Decoration. 


First  Year. 

Second  Year. 

Third  'fear. 

Subject. 

Term  1. 

Term  2. 

Terml. 

Term  2. 

Term  1. 

Term  2. 

Composition  of  Ornament         

27 

19 

Freehand  Drawing         

4 

4 

4 

4 

4 

4 

Water  Colour  Drawing 

3 

3 

3 

3 

3 

3 

Colour  Study      

Perspective         

Decorative  Design  or  Furniture  Design           

3 
3 

25 

3 

22 

... 

... 

Interior  Design  or  Furniture  Design   ... 

... 

... 

... 

27 

27 

Pen  and  Ink  rendering ... 

2 

2 

... 

... 

Substitute  Work  may  replace  Composition  of  Ornament  with 
equal  number  of  hours  in  first  year. 

Architectural  Drawing ,.. 

12 

Elements  of  Architecture          

2 

2 

... 

Drawing  (Architectural  Elements)      

Graphics 

Shades  and  Shadows      

8 
6 
6 

11 

... 

... 

3— 3M 


49. 


458 

49. — Courses  in  Science  and  Technology,  Pennsylvania; — These  courses  are  of  five  years'  duration, 
two  being  devoted  to  general  literary  and  scientific  study,  and  three  to  technical  training  in  (i)  Chemistry, 
(ii)  Civil  Engineering,  (iii)  Mechanical  Engineering.  The  Freshman  and  Sophomore  classes  are  common 
to  the  throe  courses,  and  are  as  follows  : — 

Geneeal  Courses  in  Science  and  TECHNOLoar,  Univeesity  op  Pennsylvania. 


Freshman  Year. 

Sophomore  Year. 

Subject. 

Term  1. 

Term  2. 

Term  1, 

Term  2. 

English  Composition 

English  Language  and  Analysis 

Public  Speaking 

Modern  Novelists  and  Essayists 

2 
1 
1 

2 
1 

1 

1 

2 

1 

•  *• 

2 

Algebra:  Differential  Calculus          

4 

... 

... 

4 

Trigonometry:   Projeotionsi   ... 

Analytic  Geometry  :  Analytical  Meohanicsi 

Descriptive  Geometryi 

General  Chemistry  :  Qualitative  Chemistry  . . . 

Mechanical  Drawing   ... 

4 

4 

4 

4 
4 

2 
4 

4 

2 
3 
4 

Freehand  Lettering     ... 
Massphysics,  Energy  :  Sound,  Heat  ... 
American  or  European  History 
German  or  French 

9 

2 
3 

2 
3 

2 
3 

2 
3 

Scientific  Reading  in  German  or  French 

... 

... 

2 

2 

The  details  of  the  various  developments  are  given  in  the  sections  next  following : — 

50.  Courses  in  Mechanical  Engineering,  Pennsylvania. — There  are  two  series  of  courses,  viz.,  the 
junior,  senior  and  post-senior  years  following  on  the  preceding  and  the  ordinary  four-year  course.  The 
B.S.  is  conferred  at  the  end  of  the  senior  year  and  the  M.S.  at  the  end  of  the  post-senior  year. 

The  detailed  development  is  as  follows  : — • 

Programme  in  Mechanical  Engineering,  Pennsylvania  University. 


Subjects. 

Junior  Year. 

Subjects. 

Senior 

Year. 

Subjects. 

Post-senior  Year. 

Term  1. 

Term  2. 

Terra  1. 

Term  2. 

Term  1. 

Term  2. 

Mechanical  Drawing 

3 

3 

Machine  Sketching     ... 

3 

3 

Hydrodynamics 

2 

2 

Steam  Engine 

2 

Kinematic 

3 

Boiler  Calculations     ... 

2 

Statics       

2 

2 

Advanced  Shop-work . . . 

6 

6 

Boiler  Design 

2 

Hydraulics 

v.. 

?, 

Engine  Calculations    ... 

2 

Appd.  Thermodynamics 

2 

Shop- work 

6 

O 

Engine  Design 

0 

Adv.  Mech.  Laboratory 

6 

3 

Altern.  Currents  ... 

-) 

Graphics 

4 

Machine  Design 

3 

3 

English  Composition 

i 

1 

Thermodynamics 

3 

Shop  Visits      

3 

•  •• 

English  Literature 

2 

2 

Mechanical  Laboratory 

3 

Thesis               

9 

German  or  French 

2 

i) 

Electro-dynamics 

•-> 

2 

Adv.  Elect.  Laboratory 

3 

<•• 

Calculus     ... 

4 

Electrical  Laboratory... 

3 

Elect.  Measurements  ... 

2 

Physics 

3 

3 

Economics 

2 

0 

Dynamo  Design 

2 

Analytic  Mechanics 

Physical  Measurements 
Metallurgy 

4 

4 

2 

Alt.  Curr.  Applications 
Electr.  and  Magnetism 
Electr.  Testing 
Business  Law 
Specifications 

1 

1 

1 
3 
3 
1 
1 

'  For  students  who  intend  to  take  Engineering  :  those  who  intend  to  take  Chemistry  omit,  and  take  additional  hours 

in  the  otemical  laboratory. 
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The  four-year  course  is  as  follows  ; 


Subjects. 

Freshman  Year. 

Sophomore  Year. 

Term  1. 

Term  2. 

Term  1. 

Term  2. 

Descriptive  Geometry        

Elementary  Drawing  :  Mechanical  Drawing 

Steam  Engine          

Shop- work  :  Advanced  Shop- work 

English  Composition  and  Literature         ...          ,.. 

French  or  German  ... 

Trigonometry :  Analytical  Geometry 

Algebra:  Calculus 

Physics         

Chemistry — General:  Qualitative             

Analytical  Mechanics         

2 
2 

'g 

3 
3 

4 

4 

2 
2 
2 
3 
3 
3 

4 
f 

4 

"3 

'e" 

1 
3 

4 

3" 

4 

"3' 

e' 

2 

3 

4" 
3 

4 
2 

Junior  Year. 

Senior  Year. 

Subjects. 

Subjects, 

Term  1. 

Term  2. 

Term  1, 

Term  2. 

Machine  Sketching 

3 

3 

Hydrodynamics        

0 

2 

Statics... 

2 

2 

Engine  Calculations... 

2 

... 

Hydraulics 

... 

3 

Engine  Design          

2 

Graphics           

4 

Boiler  Calculations   ... 

Thermodynamics 

3 

Boiler  Design            

2 

Mechanical  Laboratory 

3 

3 

Applied  Thermodynamics 

... 

Electrodynamics 

2 

2 

Advanced  Mechanical  Laboratory... 

6 

3 

Alternating  Currents... 

3 

Marine  Engines        

1 

1 

Electrical  Laboratory... 

0 
0 

3 

Naval  Architecture  ... 

1 

1 

Calculus 

4 

Machine  Design        

3 

3 

Physical  Measurements 

4 

4 

Shop  Visits 

3 

... 

Analytic  Mechanics    . . . 

2 

Specifications 

1 

Metallurgy      

2 

Thesis             

9 

Advanced  Electrodynamics 

3 

Electrical  Measurements      

2 

Electricity  and  Magnetism 

3 

Electrical  Testing     

3 

3 

Business  Law            

1 

1 

51.  Course  in  Mectrical  Engineering,  Fennsylvania.— The  Freshman  and  Sophomore  Classes  are 
the  same  as  for  Mechanical  Engineering.     The  Junior  and  Senior  years  are  as  follows  :— 


Junior  Year. 

Subjects. 

Senior  Year. 

Subjects 

Term  1. 

Term  2. 

Term  1. 

Term  2. 

Machine  Sketching     ... 

Statics 

Graphics 

Thermodynamics 

Mechanical  Laboratory 

Electrodynamics 

Telegraphy  and  Telephony 

Alternating  Currents . . . 

Electrical  Laboratory... 

Calculus 

Physical  Measurements 

Analytic  Mechanics    ... 

3 

2 

4 

"3 

2 

2 

3 

4 
4 

2 

3 

2 

3 
3 

2 
2 
2 
3 

4 

Hydraulics    ... 

Engine  Calculations 

Boiler  Calculations 

Applied  Thermodynamics 

Advanced  Mechanical  Laboratory... 

Machine  Design        

Shop  Visits 

Specifications 

Advanced  Electrodynamics 

Electrical  Measurements      

Dynamo  Design 

Alternating  Current  Applications . . . 

Electricity  and  Magnetism 

Electrical  Testing 

Thesis             

Business  Law            

"2 
2 

2 

3 
3 
3 

'3 

2 

"i 
"e 
"i 

3 

'3 
3 

"i 

"2 
1 
3 
3 
9 
1 

52. 
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52.  Courses   in    Civil  Engineering,    Penn. — These    are   organised   similarly   to   the    courses   iu 
Mechanical  Engineering — that  is  to  say,  there  is  a  five-year  and  a  four.year  course. 

PaO&EAMilE   IN   CiTIL   ENaiNEEBING— PBNlf3rLTANt.i.   UfTIVEESITT. 


Subjects. 


Junior  Year. 


Terml.  Termg, 


Subjects. 


Mechanics  of  Materials 
Surveying  Theory 
„  Practice 

(and  two  whole  weeks.^ 

Eailroad  Surveying,  Theory  ... 

„  Practice... 

(and  two  whole  weeks.) 

Hydro-mechanics 

Pen  Topography 

English  Composition  and  Literature 
German  or  French 
Calculus 

Analytical  Mechanics... 
physics... 


4 

.S 

3 

3 

3 
3 

4 
2 

3 

3 

2 

2 

4 

2 

>  •  • 

3 

3 

Framed  Structures... 
G-raphic  Statics 
Bridge  Designing    ... 
Masonry 
Eailroad  Economics 

,,       Construction    a: 
tenance     ...         ... 

Eoads  and  Pavements 

Sanitary  Engineering 

Stereotoniy  ... 

Coloured  Topography 

Map  Drawing 

Economics    ... 

Astronomy  ... 

Practical  Astronomy  and  Geodesy 

Physical  Measurements 

Steam  Engines  and  Boilers 


Senior  Year. 


Terml.  Term 2. 


... 

3 

Main- 

3 

1 

2 

2 

o 

o 

3 

"4 

... 

2 

Post-Senior 
Year. 

Subjects — continued. 

Post-Senior 
Year. 

Term  1. 

Term  2. 

Term  1. 

Term  2. 

Materials  of  Construction 
Testing  Laboratory    ... 

Pramed  Structures     

Bridge  Designing 
G-eodesy  Theory 
G-eodesy  Practi  ce 
Hydraulics,  Works,  Design  ... 
Masonry  Design         

2 

2 
2 
4 

5 

'2 

"4 
1 
3 

0 

Thesis           

Applied  Electricity... 

Mineralogy 

Determinative  Mineralogy 
Geology 

Metallurgy 

Business  Law 

Inspection  Tours 

"2 
2 
2 
2 

?' 

G 
2 

2 
1 

"2 

2 

? 

The  four-year  course  is  as  follows 


Subjects. 

Freshman  Year. 

Sophomore  Year. 

Term  1. 

Term  2. 

Term  1. 

Term  2 

Topography,  Pen  :  Coloured 
Lettering  :  Mechanical  Drawing   ... 
Projections:  Stereotomy    ... 

Geometry  :  Descriptive,  Analytical           

Trigonometry :  Analytical  Mechanics 
Algebra  :  Calculus  ... 
Physics 
Chemistry     ... 

English  Composition  :  Literature 

German  or  French  ... 

Surveying  :  Theory  and  Practice 

(And  two  whole  weeks.) 
Railroad  Surveying  :  Theory  and  Practice 

(And  two  whole  weeks.) 

2 
2 

:    I 

2 

4 
3 
3 

2 

3 

4 
2 

4 
3 
3 

2 

2 
2 

4 

'3 
4 
3 
3 
6 

2 

4 
3 
4 
1 
3 
3 

6 
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Subjects, 

Junior  Year. 

Subjects. 

Senior  Year. 

ToriBS  1. 

Terms  2. 

Terms  1. 

Terms  2. 

Mechanics  of  Materials 

4 

Materials  of  Construction 

2 

Graphical  Statics 
Framed  Structures 

1 
5 

Testing  Laboratory 
Framed  Structures 

2 

2 

2 

Bridge  Designing 

2 

Bridge  Designing          

4 

4 

Masonry  ... 

... 

3 

Railroad  Economics 

3 

Railroad  Construction  and  Main- 
tenance 

Hydro-mechanics 

Sanitary  Engineering     ... 

Roads  and  Pavements 

3 
1 

4 

0 

Geodesy  Theory 

„        Practice 
Hydraulics  Works  Design 
Masonry 
Theses    ... 

5 

1 
3 

2 

Map  Drawing 

Calculus  ... 

Physical  Measurements ... 

Analytic  Mechanics 

Mineralogy 

Determinative  Mineralogy 

Business  Law 

0 

4 
4 
2 

2 
2 

1 

4 

0 

2 
1 

Steam  Engine  and  Boilers 

Applied  Electricity 

Astronomy 

Pract.  Astronomy  and  Geodesy 

Metallurgy 

Geology... 

Business  Law    ... 

2 
2 
3 

2 
1 

2 

2 

4 
2 

1 

Inspection  Tours           

? 

? 

53.  Courses  in  Chemislry. — The  chemistry  of  the  first  year  consists  in  the  execution  of  a  rather 
extended  series  of  experiments  upon  the  metals  and  non-metals.  The  student  omits  only  those  of  greater 
difficulty  and  such  as  require  a  skilled  manipulator  for  their  performance.  In  addition  he  attends  lectures 
and  recitations  and  solves  numerous  examples  based  upon  the  various  reactions  that  he  conducts  practically. 
The  skill  and  familiarity  with  chemical  methods  acquired  in  this  way  will  fully  prepare  him  for  the  work 
of  the  second  year,  which  is  mainly  analytical,  though  considerable  time  is  allotted  to  the  preparation  of  a 
selected  series  of  inorganic  salts. 

In  quantitative  analysis  he  is  given  every  opportunity  to  familiarise  himself  with  purely  scientific 
methods,  in  gravimetric,  electrolytic,  and  volumetric  analysis  ;  also  with  gas  analysis,  the  use  of  the 
spectroscope,  and  the  methods  of  technical  analysis  applied  in  the  various  branches  of  chemistry.  The 
instruction  in  theoretical  chemistry  is  imparted  by  lectures ;  that  in  applied  chemistry  by  lectures, 
supplemented  by  frequent  visits  to  chemical  plants  in  this  and  adjacent  cities.  The  lectures  and  recitation 
in  organic  chemistry  are  conducted  parallel  with  practical  work  on  this  subject.  The  aim  is  to  have  the 
student  prepare  typical  substances  from  the  whole  field  of  organic  chemistry.  The  most  recent  methods  of 
analysis  peculiar  to  this  field  receive  due  attention.  In  the  last  year  the  student  pursues  advanced  work 
in  the  direction  of  pure  inorganic,  orga.nic,  or  technical  chemistry.  The  solution  of  some  problem  in  one  of 
these  branches  will  constitute  the  thesis  that  must  be  prepared  for  the  final  examination. 


Peooeamme  op  the  LoifoEE  CouESE  IN  Chemistet — TJkiteesitt  of  Pennsylvania. 


Subject. 

Junior. 

Subject. 

Senior. 

Subject. 

Post-Senior. 

Term  1. 

Term  2. 

Term  1. 

Term  2. 

Term  1. 

Term  2. 

Quantitative  Analysis . . . 
Assaying 

Mineralogy      

English.  . 
German  or  French 
Physics             

12 
4 
2 
3 
2 
3 

12 
4 
2 
3 
2 
3 

Practical  Organic 

Chemistry  ... 

Organic  Chemistry    ... 

Applied  Chemistry    ... 

Mineralogy  (descr.)  ... 

Mineralogy  (determ.) 

Economics 

Phys.  Measurements 

Metallurgy     

G 
2 
2 
2 
2 
2 
4 
1 

G 
2 

2 
2 
2 
2 
4 
1 

Practical  Organic 
Chemistry 

Analysis  of  Foods 

Theoretical  Chemistry 

Electro-chemistry 

Geology 

Business  Law 

10 
6 
1 

2 
1 

10 
6 
1 
1 

2 
1 

The 
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The  four-year  course  is  organised  as  follows  : — 


Subjects . 

Freshman  Year. 

Subjects. 

Sophomore  Year. 

Terml. 

Term  2. 

Term  1. 

Term  2. 

General  Chemistry 

Algebra          

Solid  Geometry         

German  or  Prench 

English           

Preehaud  Drawing    ... 
Elementary  Practical  Physics 

8 

2 
3 
3 

2 

4 

8 
4 

"i 

3 

2 

4 

Qualitative  Analysis         

English 

German  or  Prenchi           

Mineralogy    ... 
Physics 

Optional     Mathematics,    or    Botany,  or 
Physics. 

18 
3 
5 
2 
3 
y 

18 
3 
5 
2 
3 

? 

Subjects. 


Junior  Year. 


Terml.  Term  2, 


Subjects. 


Senior  Year. 


Terml. 


Term  2. 


Qualitative  Analysis 
Applied  Chemistry 
Assaying    ... 

Ethics         

German  or  Prench 

English       

Mineralogy 
Metallurgy 
Optional  Physics,  Micr.  Botany. 


13 

13 

2 

2 

4 

4 

2 

2 

2 

2 

4 

3 

1 

1 

? 

? 

Organic  Chemistry 
Practical  Organic  Chemistry 
Analyses  of  Poods 
Theoretical  Chemistry 
Electro-chemistry... 
Economics  ... 
Geology 
Business  Law 


2 

2 

12 

12 

10 

1 

1 

10 

2 

2 

2 

2 

1 

1 

54.  Equipment  for  Technologi/,  Pennsylvania  University. — The  exteasive  equipments  of  the 
technological  side  of  the  University  were  inspected  by  the  Commissioners.  Among  special  features 
noted  may  be  mentioned  electric  furnaces  and  equipment  for  electro-chemistry. 

The  library  of  the  University  possesses  over  250,000  volumes. 

Por  astronomical  practice  there  is  an  observatory  (the  Plower  Astronomical  Observatory)  with  an 
18-inch  equatorial  with  spectroscope,  a  meridian  circle,  zenith  telescope  (each  4-inch),  a  3-iuch  universal 
transit. 

55.  Other  Universities. — What  has  been  indicated  of  the  provision  made  for  higher  technical 
instruction  in  the  United  States,  is  probably  sufficient  to  disclose  the  American  view  of  the  importance 
of  technology.     The  work  done  in  other  Universities  may  now  be  briefly  referred  to. 

In  the  University  of  Michigan  there  are  courses  in  civil,  mechanical,  electrical,  chemical,  and 
marine  engineering  and  naval  architecture,  the  work  extending  in  each  case  through  four  years.  A 
special  feature  of  the  equipment  noticed  by  the  Commissioner  during  his  visit  was  an  extensive  tank- 
building  for  experiment,  on  a  large  scale,  of  the  resistance  to  the  motion  of  models  and  vessels.  This 
structure  is  not  only  the  largest  in  America,  but  also  in  the  world,  for  that  purpose. 

The  Princeton  University,  of  which  the  John  0.  Green  School  of  Science  is  an  integral  part,  has  a 
course  in  Civil  Engineering,  in  Electrical  Engineering,  and  in  General  Science. 

The  University  of  Wisconsin  has  courses  in  Civil  Engineering,  Sanitary  Engineering,  Mechanical 
Engineering,  Electrical  Engineering,  Applied  Electro-chemistry,  General  JEngiueering,  Mining  and 
preliminary  training  for  Mining  and  Metallurgical  Engineering.  Its  agricultural  courses°are  referred  to 
in  another  chapter.     Examples  could  be  multiplied  but  would  serve  no  useful  purpose. 


'  Literary  and  scientific 
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CHAPTER  XXXIX. 

Technical  Education  in  The  United  Kingdom. 


[a.  H.  KNIBES.] 


i  ^^^°^^''*<'0!^-—-^^  tlie  head  of  institutions  providing  technical  education  in  the  United  Kingdom, 
stand  the  Umversities,  the  more  modern  of  which  have  made  considerable  provision  for  technical 
instruction.  Even  the  older  Universities  are  responding  to  modern  demands,  and  are  making  changes, 
the  practical  character  of  which  discloses  how  far-reaching  is  the  compulsion  of  recent  reform  ideas  in  the 
organisation  and  curriculum  of  the  University,  and  to  how  great  an  estent  the  original  conception  of  its 
proper  function  has  undergone  modification. 

Next  in  academic  dignity  to  the  University  stands  such  an  institution  for  example  as  the  "  Eoyal 
College  of  Science, '  of  South  Kensington,  and  the  Polytechnics  and  Higher  Colleges.  The  "  Technical 
Institutes  and  "  Arts  and  Crafts  "  Schools,  and  schools  for  instruction  in  specialindustries  and  trades, 
constitute  the  lower  plane  of  effort  in  technical  education,  though  beneath  these  again  may  be  ranked  the 
manual  training  schools,  and  lastly,  the  kindergartens. 

The  object  of  this  chapter  is  to  give  a  brief  sketch  of  the  character,  and  some  of  the  details,  of 
the  provision  which  is  now  made  in  the  United  Kingdom  for  various  forms  of  technical  and  industrial 
education. 

2.  Kindergarten  and  Manual  Training. — The  value  of  the  kindergarten,  and  of  the  manual 
training  in  the  elementary  school,  viz.,  either  Sloyd  or  some  form  of  exercises  in  carpentry,  or  wood  or 
metal  work,  is  becoming  better  recognised  in  the  United  Kingdom.  At  the  present  time  there  is, 
however,  no  adequate  attempt  to  thoroughly  organise  this  type  of  instruction.  All  that  can  be  said  is 
that  educationists  fully  recognise  its  value,  and  a  large  number  of  schools  are  being  equipped  in  material 
and  personnel  for  such  teaching. 

The  kindergarten  is  admitted  to  be  an  excellent  preparation  for  the  severer  and  more  advanced 
exercises  which  are  to  be  found  in  Sloyd,  or  in  other  forms  of  manual  training. 

3.  Technical  Education  under  the  Board  of  the  London  County  Council. — The  work  done  under 
the  supervision  of  the  Technical  Education  Board  of  the  London  County  Council  may  now  be  referred  to 
as  being  the  most  comprehensive  attempt  throughout  the  British  Empire,  to  deal  with  the  need  for 
technical  education.     This  will  be  evident  from  the  following  list  of  Institutions  under  its  care  :— 

Institutions  Aided  or  Conducted  by  the  London  County  Council. 

[1.]  The  University  and  Schools  of  the  University  (5).— VniveTsiij  of  London;  Bedford  College,  London;  King's  College, 
London  ;  London  School  of  Economics  and  Political  Science ;  University  College,  London. 

[2.]  Polytechnics  (8). — Battersea  Polytechnic  Institute  ;  Borough  Polytechnic  Institute  ;  City  Polytechnic,  comprising  : 
Birkbeck  College,  City  of  London  College,  and  Northampton  Institute  ;  Northern  Polytechnic  Institute  ;  Regent- 
street  Polytechnic  Institute  ;  South- Western  Polytechnic  Institute  ;  Woolwich  Polytechnic  Institute  (here  it 
may  be  remarked  that  the  East  London  Technical  College — People's  Palace — and  the  Goldsmiths'  Institute,  New 
Cross,  are  not  aided  by  the  Council). 

[3.]  Institutions  conducted  by  the  Council  (li). — Camberwell  School  of  Arts  and  Crafts;  L.C.C  Camden  School  of  Arts; 
L.C.C.  Central  School  of  Arts  and  Crafts  ;  LC.C  Clapham  School  of  Art ;  L.C.C.  Hammersmith  School  of  Art  ; 
L.C.C.  Paddington  Technical  Institute;  L.C.C.  Poplar  Technical  Institute;  L.C.C  School  of  Building;  L.C.C. 
School  of  Carriage  Building;  L.C.C.  School  of  Photo-Engraving  and  Lithography;  L.C.C-  Shoreditch  Technical 
Institute;  L.C.C.  Sydenham  Technical  Institute  ;  L.C.C.  Westminster  Technical  Institute  ;  London  Day  Training 
College. 

[4.]  Technical  Institides  conducted  hy  separate  governinrj  bcdiea  (]2). — Aldenham  Institute,  St.  Pancras;  Church  Institute, 
Upper  Tooting  ;  Craft  School,  Mile-end  ;  Devas  Institute,  Battersea ;  Hackney  Institute  {Cassland  House)  ; 
Hackney  Institute  (Central  Branch)  ;  Herold's  Institute  (Branch  of  Borough  Polytechnic  Institute) ;  Norwood 
Technical  Institute  (Branch  of  Borough  Polytechnic  Institute) ;  Eoyal  School  of  Art  Needlework  ;  St.  Bride 
Foundation  Institute  ;  School  of  Art  Woodcarving,  South  Kensington  ;  Wandsworth  Technical  Institute. 

[5.]  Schools  of  Art  aided  by  the  Council  (6). — Blackheath,  Lee  and  Lewisham  School  of  Art ;  Clapton  and  Stamford  Hill 
School  of  Art ;  Lambeth  School  of  Art ;  Putney  School  of  Art ;  Eoyal  Female  School  of  Art ;  St.  Martin's 
School  of  Art. 

In  considering  the  provision  for  art  education  in  London  it  should  he  home  in  mind  that  every 
polytechnic,  except  the  Northern  Polytechnic,  possesses  an  Art  Department  which  is  said  to  be  entitled 
to  rank  as  a  School  of  Art,  and  in  some  cases  as  a  School  of  Arts  and  Crafts. 

[6.]  Certain  Evening  Classes  in  Science,  Art  and  Technology,  which  do  not  of  themselves  constitute  organised  Institutions  (4) — 
The  evening  science  and  art  classes  at  Bell-lane,  E.  (the  Jews'  Free  School)  ;  the  science  and  art  classes  at  the 
Morley  Memorial  College  ;  the  evening  science  classes  at  the  William  Ellis  Endowed  School ;  the  science  and  art 
classes  at  the  Working  Men's  College. 


The  Council  also[aids  a  School  of  Practical  Gardening  conducted  by  the  Eoyal  Botanic  Society. 


[7-] 


'  L.C.C.  denotes  London  County  Council. 
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[7-]  Seconiary  SchooU  (49).— (a)  Boys'  schools  (25),  viz.— Alloyn's  School,  Dulwich  ;  Aske's  School,  Hampstead  ;  Aske's 
School,  Hatcham  ;.  Battersea  Grammar  School ;  Borough  Polytechnic  Institute  Day  School ;  Central  Foundation 
School,  Cowper-sfreet ;  Cooper's  Company's  School,  Bow ;  Emanuel  School,  Wandsworth-common ;  Latymer 
Upper  School,  Hammersmith  ;  L.CC.  Shoreditch  Technical  Institute  ;  Owen's  School,  Islington  ;  Pariniter's 
School,  Victoria-park  ;  Raine's  Foundation  School,  St-  George's-in-the-East  ;  Regent-street  Polytechnic  Institute 
Day  School ;  Roan  School,  Greenwich  ;  St.  Dunstan's  College,  Catford  ;  St.  Mark's  College  Upper  School,  Chelsea  ; 
St.  Olave's  and  St.  Saviour's  Grammar  School,  Southwark ;  Sir  Walter  St.  John's  School,  Battersea  ;  Tenison's 
School,  Leicester-square ;  University  College,  Day  School,  Commercial  Department ;  Westminster  City  School ; 
Whitechapel  Foundation  School  ;  William  Ellis  Endowed  School,  Gospel-oak  ;  Wilson's  Grammar  School, 
Camberwell.  (6)  Girls''  schools  (16).— Aske's  School,  Hatcham  ;  Burlington  School,  St.  James's  ;  Camden  School, 
Prince  of  Wales-road ;  Central  Foundation  School,  Spital-square ;  Coborn  School,  Bow ;  Greycoat  School, 
Westminister;  Highbury  Hill  House  School  ;  James  Allen's  School,  Dulwich  ;  Owen's  School,  Islington  ;  Regent- 
street  Polytechnic  Institute  Day  School ;  Roan  School,  Greenwich  ;  St.  Aloysius'  Convent  School,  Clarendon- 
square  ;  St.  Martin's  High  School,  Charing  Cross  road  ;  St.  Mary's  College,  Paddington  ;  St.  Saviour's  and  St. 
Olave's  Grammar  School,  Southwark.  (c)  Mixed  schools,  or  separate  deparlmenls  (8) — Addey  and  Stanhope 
School,  Deptford ;  Battersea  Polytechnic  Institute  Day  School  ;  George  Green's  School,  Poplar ;  Northern 
Polytechnic  Institute  Day  School,  HoUoway  ;  Queen's-park,  College  ;  South-western  Polytechnic  Institute  Day 
School,  Chelsea ;  Wandsworth  Technical  Institute  ;  Woolwich  Polytechnic  Institute  Day  School. 

[8.]  Domestic  Economy  Schools  and  Glasses  (22).— The  domestic  economy  training  school  at  the  Battersea  Polytechnic 
Institute ;  the  National  Training  School  of  Cookery  (for  scholars'  fees  only).  The  domestic  economy  schools  at 
Albany  Institute,  Deptford;  Battersea  Polytechnic  Institute  ;  Borough  Polytechnic  Institute  ;  Church  Institute,' 
Upper  Tooting ;  Craft  School,  Mile  End  ;  L.CC.  Paddington  Technical  Institute;  L.CC.  Shoreditch  Technical 
Institute ;  Northampton  Institute  ;  Northern  Polytechnic  Institute ;  Norwood  Technical  Institute* ;  Passraore 
Edwards  Settlement ;  St.  Mark  School  of  Domestic  Economy,  St.  John's  Wood  ;  Sir.  John  Cass's  Technical 
Institute ;  South-western  Polytechnic  Institute  ;  Wandsworth  Technical  Institute ;  Woolwich  Polytechnic 
Institute. 

The  Sailors'  School  of  Cookery  for  the  training  of  ships'  cooks.  (This  school,  which  is  conducted  by  the 
Council  at  the  Sailors'  Home,  Dock-street,  should  be  included  as  a  domestic  economy  school,  though  differing 
essentially  from  the  schools  named  above.) 

Domestic  economy  classes  are  held  at ; — College  for  Working  Women  ;  Morley  Memorial  College ;  and 
Regent-street  Polytechnic  Institute. 

The  preceding  list  discloses  Ihc  extent  and  nature  of  the  pclieme  of  providing  for  technical 
education  in  and  near  the  melropolis  of  Grreat  Britain.  The  Commissioners  saw  the  whole  range  of  work 
represented  in  these  institutions. 

4.  Progressive  Expenditure  on  Technical  Education. — The  cash  expenditure  of  the  London  County 
Council  on  the  several  branches  of  its  work  for  each  financial  year  since  its  establishment  is  instructive, 
as  shewing  the  response  which  is  being  made  in  England  to  the  call  for  improved  technical  education. 
The  results  are  given  to  the  nearest  pound  sterling. 


TaUe  shewing  Progressive 

Increase  in  Expenditure  for  Technical  Education  under  the  London  County  Council. 

Services. 

Years  and  Expenditure. 

1893-4.     1S94-6. 

189S-fl. 

1896-7. 

1897-8. 

1898-9. 

1899-0. 

1900-1. 

1901-2. 

1902-3. 

190.3-4. 

Technical  Departments  of  Polytechnics 

1,000 

11,494 

23,230 

26,678 

27,314 

30,202 

31,247 

42,248 

37,405 

38,230 

56,S80 

Technical  Departments  of  Higher  Edu- 
cational Institutions. 

1,500 

2,000 

2,000 

5,000 

3,500 

3,900 

4,600 

3,800 

12,573 

17,987 

Technical  Schools 

131 

877 

1,600 
14,049 

2  784 

10,560 
20,236 

11,348 
24,565 

21,496 
5,038 

31,887 
43,795 

21,822 
26,627 

48,047 
31,411 

71,752 
39,848 

Technical     Departments      of      Public 
Secondary  Day  Schools.' 

9,106 

.35,573 

Country  Scholarships 

733 

5,805 

14,450 

21,406 

20, 1 60 

28  288 

OQ  038 

27,053 
13,945 

30,588 
13,988 

33,980 
19,149 

33,129 
25,092 

Art  Teaching,  Science  and  Technology, 
Manual  instruction. 

727 

7,108 

13,  .-.07 

10,650 

13,8.35 

15,590 

13,270 

Domestic  Economy 

402 

2,549 

2  258 

3  739 

6  Oil 

r^  OQl 

5,495 
604 
293 

7,504 

7,048 

2,203 

171 

7,803 

7,039 

2,711 

249 

8,404 

6,903 

9,917 

194 

9,337 

1  783 

250 

1  150 

1  'iQO        1  r>iQ 

U,538 

221 

9,538 

Technical  Museums 

.17", 

686 
7,583 

Expenses  of  Administration 

1,447 

3,560 

5,115 

5,547 

6,053 

Government  grants 

27,416 

23,992 

20,472 

25,987 

36,686 

Kincr'a  Scholars.. 

776 

2,731 

Board  of  Education  examinations 

1,916 

Totals*  

4,529 

41,999 

76,560 

115,533 

117,744 

128,999 

145,358 

207,747 

173,104 

236,505 

305,213 

The  response,  if  not  adequate,  at  least  unmistakeably  testifies  to  the  recognition  of  the  nesd  for 
technical  education. 

The 


'  Forms  part  of  organisation  of  Battersea  Polytechnic  Institute  for  Domestic  Economy  classes. 

'  Branch  of  Borough  Polytechnic  Institute. 

'  Including  school  fees. 

«  Totals  may  not  add  up  correctly,  because  of  casting  to  nearest  £1. 
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The. development  of  evening  insbruction  in  the  polytechnics,  aided  by  the  Council,  also  shews  the 
way  in  which  the  opportunity  is  grasped  by  the  youth  of  the  nation.  Neglecting  to  take  account  of  all 
cases  where  the  total  attendance  in  any  subject  is  less  than  twenty  hours,  the  following  table,  in  whioh 
the  unit  is  100  student  hours,  exhibits  the  total  attendance  for  representative  subjects, 


Table  shewing  total  evening  attendance  in  representative  suljects. 


Subjects. 

Year'  and  Student  Hours  (in  hundreds). 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

Mechanical  Engineering       

Electrical  Engineering          

Carpentry  and  Joinery          

Plumbing        

Building  Trades^        

Experimental  Physics            

Chemistry  (Inorganic  and  Organic) ... 
Mathematics 

171 

41 

14 

68 

375 

167 

237 

114 

292 
60 
72 
155 
486 
164 
315 
138 

217 
81 
83 
171 
517 
225 
386 
154 

493 
139 
107 
179 
676 
200 
444 
206 

669 
165 
232 
225 
887 
369 
514 
189 

848 
182 
197 
213 
979 
634 
609 
281 

895 
247 
201 
202 
999 
640 
561 
282 

925 
314 
231 
193 
1,234 
758 
521 
366 

Totalss 

1,187 

1,582 

1,835 

2,442 

3,151 

3,943 

4,026 

4,544 

1 

In  1892  "there  was  scarcely  any  provision  in  London  for  technological  teaching,"  according  to 
the  Annual  Eeport  of  1903-4.  From  the  London  Technical  Mucation  Gazette' iov  1903,  it  appears  that 
the  extent  of  the  provision  by  way  of  evening  classes  for  the  more  important  subjects  is  as  follows  :— 


Numler  of  Institutes  providing  evening  instruction  in  important  subjects. 


Subject. 

No.  of 
Institutions. 

Subject. 

No.  of 
Institutions: 

Brick-making  and  Brick-cutting    

12 

Photo-process  work 

4 

Cabinetmaking          

9 

Plastering     

9 

Carpentry  and  Joinery         

20 

Plumbing      

15 

Eurniture  Design      

9 

Printing         

4 

Masonry        

9 

Smithing        

6 

Metal-plate  work      

8 

Tailors'  Cutting       

7 

Painting  and  Decorating     

12 

IJpholstery 

6 

number. 


1  Year  ending  in  1894,  i.e.,  1893-4. 
'  Includes  brickwork  and  masonry. 
'  May  not  correspond  exactly  to  addition,  because  of  costing  to  nearest  100.     Throughout  add  00  for  the  actual 


3— 3N 
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5  Variety  of  TecTmical  Education  under  London  Oomty  Oomoil— The  progresB  during  the  last 
ten  years,  as  reglrds  the  variety  of  subjects  taught,  has  been  very  great.  In  the  following  table  for  the 
years  1894  and  1904  the  figures  denote  the  number  of  centres  where  instruction  is  given.  Unly  in 
tanning  and  carriage-building  have  there  been  a  reduction  in  the  number  of  centres. 

Table  shewing  number  of  centres  ivhere  certain  subjects  were  taught  jn  1894  and  1904. 


Subject. 


Baking 

Book-bjnding  ...         

Boot  and  Shoe  manufacture 

Brass-finishing  ...         ••• 

Brick-work  and  brick-cutting 

Cabinetmaking  

Candle  making 

Carpentry  and  joinery  

Carriage  building        

Carving  and  gilding  (picture-framers) 
Chair-making  ... 

Chasing  and  embossing  

Collotype 
Colour  making 

Cycle  and  motor  making        

Diamond  mounting 

Electrical  engineering 
Electrical  Instrument  making 
Electric  wiring  and  fitting     ... 

Electro-metallurgy     

Electro-plating 

Electrotyping  and  stereotyping 

Enamelling 

Engraving 

French  polishing        

Furniture  design         ...         

Furniture  enamelling...         

Furriers  work ... 
Groldsmith's  work 
Hairdressing    ... 
Instrument  making    ... 

Iron  and  steel  manufacture 

Jeweller's  work 


1894. 


1 
2 
3 
1 
9 
5 

16 
3 


1904. 


1 
3 
3 
3 

12 
9 
1 

20 
2 
3 
1 
4 
3 
3 
3 
1 

16 
3 
7 
1 
2 
1 
6 
3 
3 
9 
1 
1 
3 
1 
4 
1 
2 


Subject. 


Leather-dyeing         

Lithography 

Masonry 

Mechanical  engineering 

Metal-plate  work 

Milling ••• 

Optical  instrument  making... 

Opticians'  work 
Painters'  and  decorators'  work 
Paper  manufacture  .. . 
Photo. -process  work... 
Plasterers'  work 

Plumbing       ...         

Press-tool  making     

Silversmith's  work    ... 

Smithing        

Soap  manufacture     ... 

Stained  glass  work 

Staircasing  and  handrailing. . . 

Stone-carving  

Tailors's  cutting        

Tanning  •-• 

Typography  and  letter-press  printing 

Upholstery     ... 

Tarnish  making 

Watch  and  clock  making     ... 

Wheelwrights' work 

Wood  carving 
Woodcuts  in  colour  ... 
Wood  engraving 
Zinc  work 

Totals 


1894. 


1901. 


■  *• 

1 

•  *« 

4 

1 

9 

8 

24 

7 

8 

... 

1 

... 

1 

2 

9 

12 

... 

1 

... 

5 

3 

9 

9 

15 

•  •  • 

1 

... 

/ 

*•■ 

6 

•  >  > 

1 

... 

3 

3 

6 

5 

4 

7 

2 

1 

2 

4 

1 

6 

•  •• 

3 

•  •  • 

2 

1 

O 

13 

27 

•  •• 

1 

1 

2 

1 

1 

113 

313 

remark. 


The  significance  of  the  development  in  mechanical  and  electrical  engineering  calls  for  special 

k. 

The  rapid  growth  which  is  here  indicated  has  by  no  means  come  to  a  stand  still.  The  number  of 
workmen,  for  example,  attending  the  artisan  classes  has  increased  38  per  cent,  in  the  interval,  1901-1903. 

The  variety  of  type  of  school  is  suggested  by  the  names  in  the  following  list  of  schools  for 
technical  instruction  in  or  about  London. 

(i)  Polytechnic  Institutes  (a— Battersea  ;  6— Borough  ;  c— City,  including  Birbeck  College,  City  pf 

London  College,  Northampton  Institute,  Northern,  Eegent-street,  South-western,  Woolwich), 
(ii)  Technical  Colleges  or  Institutes  (East  London;  Sir  John  Cass';  Paddington;  Poplgir;  Sljorsditch; 

Sydenham;  Westminster;  Wandsworth), 
(iii)  Institutes  (Goldsmiths' ;  Hackney  ;  Herold'si ;  St.  Bride  Foundation^) . 
(iv)  Arts  and  Crafts  Schools  (Central  School,  Eegent-street;  Camberwell). 

(v)  Various  (School  of  Building,  Brixton ;  School  of  Photo-engraving  and  Lithography ;  Leather 
Trades  School,  Bethnal  Green  Eoad  ;  Trades  Training  School). 

Identity  or  difference  in  name,  however,  by  no  means  implies  absolute  identity  or  diseimilajiity  of 
function.  Again  a  Polytechnic  in  Great  Britain  is  not  of  the  same  academic  rank  as  the  Polytechnic  of 
Europe,  or  the  Teohnische  Roohschule  of  Austria  or  Germany. 

Each  Polytechnic  has  special  activities,  for  example  the  Battersea  Polytechnic  includes  the 
principal  training  school  for  domestic  economy  teachers  ;  it  is  the  only  Polytechnic  specialising  in  paper 
manufacture,  or  providing  classes  for  chauffeurs ;  it  is  specialising  also  in  electric  traction,  and  in  the 
chemistry  of  oils  and  colours. 

In  the  Borough  Polytechnic  there  is  a  National  School  for  Bakers  and  Confectioners  ;  it  possesses 
the  only  school  in  London  for  Varnish  Manufacturers. 

The  Polytechnic  in  Eegent-street  has  a  special  type  of  School  of  Photography ;  it  possesses  also  a 
unique  School  of  Carriage  Building. 

A  large  part  of  the  work  done  is  for  the  further  training  and  development  of  the  artisan  already 
fully  occupied  in  the  day.  For  example,  the  Northampton  Institute,  St.  John's  Eoad,  Clerkenwell,  is  a 
Technical  School  for  the  skilled  artisan.  Eegarded 


'  For  leather  dyeing  and  tanning. 


'  Typography,  lithographic  printing,  etc. 
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_  Eegarded  as  a  whole,  tte  work  of  the  Technical  Schools,  as  at  present  constituted,  shew  by  their 
organisation  that  they  are  intended  to  make  good  in  the  quickest  manner  possible  the  more  serious  of 
the  defects  in  the  technieal  education  of  the  people,  and  their  general  deTelopment  and  whole  organisation 
will  necessarily  be  modified  as  Great  Britain  attains  to  more  thoroughness  of  method  in  her  educational 
system. 

For  a  more  detailed  view,  it  will  be  necessary  to  turn  to  programmes  of  individual  schools. 

6.  Technological  and  Professional  forms  of  Education  in  the  Universities. — Courses — Civil 
mechanical,  and  electrical  engineering,  in  agriculture,  brewing,  and  in  commerce,  are  to  be  found  in  the 
Universities ;  and  even  the  older  Universities  are  being  forced  to  recognise  that  they  must  adapt  them- 
selves to  the  real  needs  of  the  people — needs  that  are  determined  largely  by  the  circumstances  of  modern 
civilisation. 

In  the  sections  immediately  following,  some  brief  reference  will  be  made  to  various  forms  of 
technical  education,  which  are  to  be  found  in  the  Universities. 

The  University  of  Birmingham  is  one  of  the  most  recent,  and  its  organisation  was  decided  upon 
after  some  study  of  the  failure  of  Universities  of  the  type  of  Oxford  and  Cambridge  to  meet  important 
national  requirements. 

It  has  courses  in  various  branches  of  engineering,  in  metallurgy,  mining,  brewing,  education, 
commerce,  etc. 

_  _  7.  Engineering  Courses,  University  of  Birmingham. — The  University  of  Birmingham  makes 
provision  for  higher  technical  education  by  offering  courses  in  civil,  mechanical,  and  electrical  engineering. 
Each  of  these  is  of  four  years'  duration,  leading  to  the  degree  of  Bachelor  of  Science  (B.Sc.)  in  the  branch 
of  Engineering  studied.  The  Master  of  Science  (M.Sc.)  degree  may  be  obtained  a  year  later,  or  the 
Doctor  of  Science  (D.Sc),  after  a  period  of  two  years  from  passing  the  B.Sc.  In  the  three  courses  the 
first  two  years  are  identical ;  the  specialisation  is  in  the  third  and  fourth.  There  are  Machine  Drawing 
Courses,  Workshop  Courses,  and  a  Brewing  Course.  Students  may  enter  upon  these  courses  after 
Matriculation,  or  on  the  production  of  evidence  that  they  have  passed  one  of  the  Examinations  which  the 
University  accepts  as  exempting  from  the  Matriculation  Examination. 

The  instruction  given  in  the  first  two  years  of  the  civil,  mechanical,  and  electrical  engineering 
courses,  is  of  the  following  description  : — 

(i.)  Descriptive  Engineering,  which  includes  the  description  of  tools  and  machinery  used  in  Engineering, 
such  as  hand  tools  for  wood  and  iron,  types  of  boilers  and  boiler  fittings,  steam  engine  parts, 
types  of  steam-engines,  gas  and  oil  engines. 

(ii.)  Graphics  and  Geometry,  including  graphical  mensuration,  vectors  and  mass  centres ;  graphical 
statics  ;  and  the  kinematics  of  machinery. 

(iii.)  General  Engineering,  the  subjects  treated  being  strength  of  materials  (elementary  course)  ; 
hydraulics  ;  elementary  theory  of  the  heat  engine  ;  machine  design  :  its  general  principles,  and 
such  details  as  fastenings,  screws,  keys,  and  cotters,  riveted  joints,  boilers,  pipes  and  pipe-joints 
and  shafting  and  couplings. 

Besides  these,  chemistry,  physics  and  mathematics,  and  surveying  are  taken. 

The  Third  Tear  Course  for  Civil  Engineering  students  consists  of  lectures  in  (a)  general 
engineering  ;  (6)  civil  engineering — which  includes  surveying,  simple  constructional  work  and  hydraulics  ; 
(c)  electrical  engineering,  dealing  with  magnetic  fields,  electric  currents,  electrical  resistance,  direct 
reading  instruments,  secondary  cells,  laws  of  electro -magnetic  induction,  the  magnetic  circuit,  dynamos 
and  motors,  and  central  stations  ;  {d)  general  and  electrical  laboratory  practice  and  drawing  and  work- 
shop practice  ;  and  (e)  geology,  whicb  includes  lectures,  laboratory  practice,  and  surveying. 

The  Third  Year  Course  for  Mechanical  Engineering  Students  is  similar  to  the  above,  except  that 
mechanical  engineering,  including  general  theory  of  friction,  applications  to  rolling  friction,  chains, 
bolts,  transmission  of  power  by  ropes  and  belts,  by  gearing,  link-work,  valve  gears,  Zeuner  diagrams, 
trip  gears,  expansion  gears,  governors,  flywheels,  balancing  of  engines,  is  taken  instead  of  civil 
engineering,  and  courses  in  physics  and  metallurgy  are  included,  while  geology  is  omitted. 

The  Third  Year  Course  for  Electrical  Engineering  Students  is  the  same  as  the  one  immediately 
preceding,  except  that  metallurgy  is  omitted. 

The  Fourth  Year  Course  for  Civil  Engineering  Students  consists  of  lectures  in  civil  engineering, 
concerning  masonry  construction,  iron  and  steel  construction,  and  "  water  engineering."  There  is  also 
laboratory  practice  and  drawing  ;  and  in  geology  lectures  and  laboratory  practice  are  included. 

The  Fourth  Year  Course  for  Mechanical  Engineers  inclVidieB  lectures  on  mechanical  and  electrical 
engineering,  the  former  dealing  with  the  advanced  theory  of  the  strength  of  materials,  of  the  heat  engine 
and  the  transmission  of  power  by  air,  electricity,  water,  gas,  cost  of  power,  and  load  factor ;  the  latter 
with  the  design  of  various  forms  of  continuous  current  machinery,  etc.,  alternating  currents,  central 
stations  for  lighting  and  power  distribution,  etc.  There  is  also  practice  in  the  mechanical  and  electrical 
laboratories,  and  drawing  and  workshop  practice. 

The  Fourth  Year  Course  for  Electrical  Engineering  Students  is  identical  with  the  preceding  one. 
I'he  laboratory  practice  is  differently  organised,  however. 

The  Machine  Drawing  Courses  are  of  four  years'  duration ;  so  also  are  the  Workshop  Courses, 
wherein  the  students  receive  practice  in  woodwork,  lathe  work,  pattern  making,  metal  work,  vice,  lathe, 
milling  and  fitting. 

The  Brewing  Course  in  Engineering  deals  with  machinery  for  hoisting  and  lifting  {e.g.,  pulley- 
blocks,  hydraulic  jacks,  windlasses,  conveyers,  etc.),  with  boilers,  steam-engines,  oil  and  gas  engines, 
filtration,  etc. 

8.  British  School  of  Malting  and  Brewing,  Birmingham  University. — The  School  of  Malting  and 
Brewing  was  founded  to  encourage  research  in  all  branches  of  knowledge  connectedwith  the  fermentation 
ifldustries.  "  The  necessity,"  says  the  Calendar,  "  of  scientific  training  as  a  requisite  to  modern  advance 
in  technology  is  day  by  day  becoming  better  recognised  by  the  manufacturers  of  this  country." 

The 
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The  course  is  three  years,  and  is  as  follows  : — 

1st  Year. — Elementary  inorganic  chemistry ;  physics  ;  botany  ;  mathematics  ;  engineering  drawing ; 

modern  languages  (optional).     The  course  may  be  varied  to  suit  students'  previous  education. 
2nd  Year. — Advanced  chemistry,  inorganic  and  organic,  with  extended  course  of  laboratory  work ; 

practical  elementary  bacteriology ;  engineering  and  electrical  engineering ;  short    course  on 

geology. 
Srd  Year. — Work  in  the  brewing  laboratory ;  distilling  ;  vinegar-making  ;  brewing. 

Besides  lectures  and  laboratory  work,  excursions  are  made  to  breweries  and  malting  establish- 
ments, etc. 

9.  Techiical  Courses  at  Liverpool  JJniversity. — Liverpool  University  confers  the  following  degrees 
in  the  Faculty  of  Engineering,  viz.,  the  Bachelor  (B.  Eng.),  Master  (M.  Eng.),  and  Doctor  (D.  Eng.). 
The  Bachelor  degree  (from  1st  October,  1905)  is  conferred  after  three  sessions'  (years)  study  following 
on  after  matriculation,  and  passing  the  necessary  examinations. 

The  degree  of  Master  is  conferred  on  Bachelors  of  not  less  than  three  years'  standing,  who  satisfy 
the  Faculty  that  they  have  pursued  the  science  or  practice  of  engineering  during  three  years  subsequent 
to  graduation.  Those  who  have  taken  only  the  ordinary  pass  must  pass  a  further  examination,  or  present 
an  approved  dissertation ;  but  those  who  have  passed  with  honours  are  exempt  from  this  condition. 

10.  The  City  of  Liverpool  School  of  Architecture  and  Applied  Art. — This  school  is  domiciled  in  the 
University  of  Liverpool.  Seven  courses  are  given  in  architecture,  two  in  each  of  the  following,  viz. : — 
Sculpture  and  modelling ;  decorative  design  ;  drawing  and  painting.     These  cover  the  following  range : — 

Architecture  Courses — 

(a)   Greek,  Eoman,  Saxon,  English  Gothic  Architecture  

(6)  Christian,  Byzantine,  Eomanesque,  Gothic,  and  Renaissance  Architecture 
(e)  Building  materials  and  construction... 

(d)  „  .  „      ■  „  

(e)  Perspective  and  sciography     ... 

(/)  Advanced  design  (evening  course)  Autumn  and  Lent  terms 
(y)  Elementary  design  „  ,,  ,, 

Sculpture  and  Modelling — 

(a)  Life  modelling... 

(6)  Antique  modelling  or  ornament 
Decorative  Design — - 

(a)  Elementary 

(J)  Advanced 

Drawing  and  Painting — 

(a)  Life 

(b)  Antique  

As  is  obvious  these  are  not  courses  leading  to  a  degree. 

11.  Technology  in  the  Victoria  University,  Manchester.— The  Owens  College,  opened  in  1851,  in 
pursuance  of  a  bequest  of  John  Owens  of  Manchester  of  £96,654,  was  incorporated  under  Acts  of 
Parliament  in  1870  and  1871.  About  £100,000  was  raised  in  1870-3,  and  in  1873  a  new  college  was 
opened,  thus  increasing  the  accommodation.  The  jubilee  of  the  college  was  celebrated  in  1902  by  raising 
£102,500  for  further  extension.  A  charter  as  a  University  was  applied  for  in  1819,  and  the  Victoria 
University  was  founded  by  Eoyal  Charter  on  20th  April,  1880,  Owens  College  being  constituted  a  college 
ot  the  university.  The  Yorkshire  College,  Leeds,  is  also  a  college  of  the  university  (3  October,  1887). 
±  rom  1  October  1906,  the  degree  courses  will  not  be  less  than  three  years  after  matriculation.  Matriculants 
must  pass  m  either  Greek  or  Latm,  or  French,  or  German,  or  other  approved  modern  language  ;  that  is 
to  say,  neither  Latm  nor  Greek  is  compulsory.  o     o   > 

_  Engineering  is  included  under  the  Faculty  of  Science,  and  there  is  a  considerable  range  of  option 

m  the  course.     The  degrees  conferred  are  Bachelor,  Master,  and  Doctor  of  Science 

Agriculture  may  also  be  taken  in  the  science  course 
nf  Ar  vf'f^'  the  ordinary  course  there  are  what  are  called  Honours  Schools,  viz.  :-The  Honours  School 
ot  Architecture,  of  Mathematics,  of  Engineering,  of  Chemistry  etc    etc 

Besides  the  degrees,  certificates  of  proficiency  in  special'subjects  are  given,  for  example  :- 
^''*  "^^ST-\  ^n^  S'^f'^'i  Engineering;  (ili)  Applied  Chemistry;  (iv)  Agriculture;  (v)  Coal- 
whichl'  cSfiSe"maTbi°obtrer-     ^''''  '''  ''''''''  '"^^^^^  ^^  '^'''-'  '^  ^^  ^^  °^ 
The  certificates  are  granted  on  the  successful  completion  of  the  courses. 

other  subSs  2."  in?£L'°^''f'  ^^'''  ^'^  ^"'""TS,  Special,  Saturday,  and  Popular  Courses.     Among 

etcTro!Srmttrrch  Srs  rt  ^^SuT 

lessons  or  natur^  study,  an^d'Saturd^V  and  ^^^  irct^stt^^e^rof'S^^^^^ 

of  the^  Vic?ort'' UnteS'^Tlr^"^"'"  ^"^^'^"^  i-^.-The  Yorkshire  College  of  Leeds  is  a  college 
Enc  uragement  is  J^verbTSholariipfSbrtiot  T^'' ■'''  ^^^^^^^  .instruction  is  considerabfe. 
equipped.  scnoiarsmps,  exhibitions,  bursaries,  and  class  prizes.     Its  laboratories  are  well 

three  ^^^a^:^^X  S med'iaTe'  '""Yl'^f  \°  ^'^^'l^"  ^^='^^  ^''^^  P'^^^^""  *^^ 
the  University  wjth  wh  ch  this  Onl  Wp  L       intermediate,  and  the  final,  set  by  the  Victoria  University,  i.e., 

The  d™  apply  of  course  on  v^t  ^^  associated;  or  to  "  Certificates  of  Proficiency,"  or  "Diplomas." 
i^lom^rto  A^lture  on  ;  '  In 'the  casLT T/ricHt  """^-rfr^  ^^"^''^  and  Agriculture, 'and  the 
pas'sed  before  Entering  the  c'clleg^,  a  foutyear  coE  Is'n'^essar;.  '"'^"""'  ^-^^-^^^on  has  not  been 


Lectures. 

. .     1  per  week. 

.     1        „ 

•     1        „ 

.     1        „ 
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days. 
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The  technical  courses  of  study  leading  to  the  B.Su.  degree  are : 

(i)  Physics  (including  experimental  lectures,  laboratory  work,  electricity  and  magnetism,  mechanics 

heat,  acoustics,  light,  etc.) 
(ii)  Chemistry  (inorganic,  organic,  laboratory  practice,  etc.) 

(ui)  Geology  (paleontology,  applied  geology,  petrology,  mineralogy,  agricultural  geology,  geology 
,.  ,  apphed  to  sanitary  and  civil  engineering,  field  course,  laboratory,  geology  applied  to  coal-minini). 
(IV)  Civil  and  Mechanical  Engineering,  which  includes  (a)  Lectures  on  engineering  principles  and 

work  ;  (6)  Instruction  in  machine  and  geometrical  drawing;  and  (c)   Experimental  work  in  the 

engineering  laboratory.     There  is  also  a  two-year  course  in  this  subject  and  a  two-year  course 

specially  suitable  for  architectural  students. 
(v)  Electrical  Engiueering,    comprising    (a)    Lectures ;    (i)    Exercises ;    (c)   Electrical  design  and 

drawing ;  (d)   Practical  work  in  the  laboratories, 
(vi)  Agriculture,  the  subjects  of  which  are  chemistry  and  physics,  natural  history,  chemical  laboratory 

work,  practical  agriculture,  agricultural  chemistry,  agricultural  botany,  book-keeping,  mathematics, 

veterinary  science,  economic  entomology,  geology,  agricultural  engineering,  surveying,  forestry, 

poultry-keeping,  farm  bacteriology,  and  field  surveying  and  levelling. 

Entrance  to  the  Engineering  Department  is  obtained  by  passing  an  examination  in  arithmetic, 
geometry,  and  algebra  up  to  simultaneous  equations,  or  on  production  of  certificates  of  having  passed  the 
Oxford  and  Cambridge  local  examinations  in  mathematics,  London  matriculation,  Victoria  preliminary,  or 
other  approved  examination. 

The  courses  of  study  leading  to  the  Certificates  of  Proficiency  are  the  following,  viz.  :— 

(a)  i:ngineering  Sciences  mentioned  above,  the  programme  of  study,  however,  being  different,  and 
'^he  passing  of  the  preliminary  examination  is  not  required.  The  studies  of  the  first  year  are 
practically  the  same  for  Civil,  Mechanical,  and  Electrical  Engineers. 

(b)  The  Textile  Industries,  embracing  a  course  of  two  years,  viz.,  textile  designing  and  cloth 
finishing  ;  and  two  couirses  of  three  years  each,  viz.,  (1)  Spinning,  textile  designing,  and  cloth 
finishing  ;  and  (2)   Spinning,  textile  designing,  cloth  finishing,  and  dyeing. 

In  addition  lectures  must  be  taken  in  spinning,  applied  art,  French  or  German,  and 
drawing  practice,  for  the  first  course ;  for  the  second,  in  engineering,  applied  art,  Erench  or 
German,  and  practice  in  machine  drawing  ;  and  for  the  third,  lectures  in  inorganic  chemistry 
and  dyeing.     The  artistic  side  of  the  textile  industries  is  comprehensively  dealt  with. 

(f)  Byeing,  instruction  in  which  is  given  by  means  of  lectures  on  textile  fibres,  bleaching  and 
scouring,  mordants,  natural  and  artiHcial  colouring  matters  ;  and  by  work  in  the  experimental 
and  practical  dye-houses  ;  and  also  in  the  printing  department. 

If  students  can  remain  longer  than  the  prescribed  term  of  three  years,  the  remaining 
time  is  spent  in  the  dyeing  department,  including  the  research  laboratory. 

(/)  The  Leather  Industries  and  Chemistry. — The  subjects  of  study  required  for  the  first  year  are 
chemistry,  chemical  laboratory,  general  engineering,  mechanical  drawing,  German  or  French, 
also  physics  (short  course),  if  possible;  for  the  second  year,  the  subjects  are  general  principles 
of  tanning,  organic  chemistry,  German  or  French,  chemical  laboratory  (organic),  and  leather 
industries  laboratories;  the  third-year  course  embraces  lectures  on  mineral  and  special  tannages; 
on  chemistry  of  leather  manufacture;  on  currying,  dyeing,  and  leather  finishing,  and  on 
technical  microscopy  and  bacteriology. 

There  is  also  a  two-year  course  qualifying  for  the  Yorkshire  College  certificate  in  leather 
manufacture.  To  become  a  member  of  the  International  Association  of  Leather  Trades  Chemists,  it  is 
necessary  first  of  all  to  take  the  B.Sc.  Degree  course  in  Chemistry,  and  at  least  a  final  year  in  the  Leather 
Industries  Department. 

The  Course  in  Mining  is  the  only  course  which  leads  neither  to  Degree  nor  Certificate  of  Com- 
petency. It  has  three  distinct  courses  of  study,  which  are  as  follows,  viz. : — (1)  A  three  years'  course  in 
General  Mining  ;  (2)  A  three  years'  course  in  Coal  Mining,  and  (8)  a  two  years'  course  in  Coal  Mining. 
The  first  course  is  intended  for  students  who  desire  to  qualify  themselves  as  Mining  Engineers,  Surveyors, 
or  Assayers,  and  particularly  for  those  who  intend,  in  the  future,  to  take  charge  of  mining  and  prospecting 
operations  in  the  colonies  or  foreign  countries.  The  second  course  is  intended  principally  for  those  who 
wish  to  obtain  a  Colliery  Managers'  Certilicate,  and  the  third  is  for  those  who  desire  to  qualify  themselves 
for  Manager's  Certificates  under  the  C.M.R.  Act. 

In  addition  to  the  above,  there  are  also  evening  courses  given  in  physics,  civil  and  mechanical 
engineering,  electrical  engineering,  smitary  ensineering,  textile  industries,  dyeing,  and  the  leather 
industries.  These,  however,  lead  neither  to  certificate  nor  degree,  and  are  simply  special  courses  in  such 
subjects. 

13.  The  Durham  College  of  Science,  Newcastle-wpon-Tyne. — The  Durham  College  of  Science  was 
founded  on  the  24th  October,  1871,  jointly  by  the  University  of  Durham  and  the  North  of  England 
Institute  of  Mining  and  Mechanical  Engineers.  It  forms  an  important  part  of  the  University  of  the 
North  of  England,  and  has  the  recognition  and  approval  of  the  Board  of  Agriculture,  as  offering  a_ training 
in  every  branch  of  this  pursuit.  There  are  both  day  and  evening  classes.  Students  are  divided  into 
Matriculated  and  Non-matriculated.  The  Matriculated  Students  are  required  to  pass  an  entrance- 
examination  in  arithmetic,  English  essay,  Euclid,  Book  I,  algebra,  including  simple  equations,  and  in  two 
of  the  following  subjects  :— English,  Latin,  Greek,  French,  German,  geography.  The  passing,  however, 
of  one  of  the  following  examinations  exempts  them  from  Matriculation,  viz. :— The  Certificate  of 
Proficiency  Examination  ;  the  Preliminary  Examination  in  Arts  ;  Durham,  Oxford,  or  Cambridge  Senior 
Local  or  Schools  Examinations,  or  the  Junior  Local  in  the  first  class ;  the  Matriculation  Examinationof 
any  University  in  the  British  Empire;  the  King's  Scholarship  Examination;  Examinations  for  Senior 
County  Scholarships;  the  Examination  of  the  College  of  Preceptors,  in  the  First  Class.  They  may 
become  candidates  for  the  Title  of  Associate  of  Science  (A.Sc),  after  a  two  years'  course  of  study;  for 
the  Degree  of  B.Sc.  after  a  three  years'  course,  preceded  by  the  passing  of  the  preliminary  examination  in 
Arts  for  graduation  in  Science,  or  one  of  its  equivalents,  or  the  First  B.Litt.  Examination  ;  for  the  Degree 
ofM.Sc,  after  holding  the  Degree  of  Bachelor  of  Science  for  two  years  ;  or  for  the  Degree  of  D.Sc. 
after  being  a  Master  of  Science  for  not  less  than  seven  years.  The  Non-Matriculated  students  are  not 
required  to  .pass  an  entrance-examination  ;  they  may  select  any  studies  they  desire,  and  are  eligible  for 
the  College  Certificates.  Candidates 
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Candidates  for  the  Title  of  A.Sc,  in  their  first  year,  take  the  elementary  parts  of  nlathematic  s 
experimental  physics,  chemistry,  and  either  geology  or  natural  history.  In  their  second  year,  they  take 
in  their  advanced  stages  any  two  of  these  subjects,  but  should  they  offer  a  third  subject,  they  are  required 
to  pass  in  all  three.  This  does  not  apply  to  Agricultural  Students.  These  present  themselves  for 
examination  in  chemistry,  especially  agricultural  chemistry,  and  Agriculture,  including  the  tillage, 
amelioration,  and  manuring  of  soil,  the  cultivation  of  farm  crops,  the  management  of  pastures  and 
meadows,  anatomv  and  physiology  of  farm  animals,  agricultural  botany,  agricultural  geology,  agricultural 
entomology,  and  land  surveying.  After  the  lapse  of  one  year  from  the  obtaining  of  the  title,  Associates 
in  Science  may  sit  for  the  examination  for  the  degree  of  Bachelor  of  Science. 

The  B.Sc.  degree  is  given  in  Pure  Science,  in  Agriculture,  and  in  Engineering  Science.  To  obtain 
the  first  it  is  necessary  to  be  an  Associate  in  Science,  which  means  a  course  of  study  lasting  two  years, 
to  have  passed  the  Preliminary  Examination  in  Arts  for  Graduation  in  Science  or  an  equivalent,  and  at 
the  end  of  the  third  year  to  have  passed  an  examination  in  four  of  the  following  subjects  :— Mathematics, 
experimental  physics,  inorganic  and  organic  chemistry,  geology,  palaeontology  and  petrology,  mineralogy, 
crystallography, 'botany,  zoology,  physiology,  agriculture,  including:  the  principles  of  breeding  and  the 
general  management  "of  live  stock,  dairying,  the  stocking  of  farms,  pathology,  and  farm  hygiene, 
forestry,  estate  management,  agricultural  engineering,  book-keeping,  organic  chemistry,  and  chemistry 
applied  to  agriculture  and  advanced  botany. 

The  degree  of  B.Sc.  in  Engineering  Science  may  be  obtained  in  any  one  of  the  following 
departments,  viz. :— General  Mechanical  Engineering!,  (2)  Naval  Architecture!,  (3)  Civil  Engineering, 
(4)  Electrical  Engineering,  (5)  Mining,  and  (6)  Metallurgy.  The  possession  of  the  title  of  Associate  in 
Science  is  not  a  necessary  condition  for  the  obtaining  of  the  B.  Sc.  degree  in  these  subjects,  but 
candidates  must,  before  entering  on  their  course  of  study,  have  passed  the  Preliminary  Examination  in 
Arts  for  Graduation  in  Science.  The  courses  of  study  are'  all  of  three  years'  duration,  and  for  the  first 
year,  the  studies  are  alike  for  all,  viz.  :— Mathematics,  physics  and  practical  physics,  chemistry  and 
practical  chemistry,  and  practical,  plane  and  solid  geometry. 

Eor  General  Mechanical  Engineering  the  course  of  study  for  the  second  year  comprises  :  Applied 
Mechanics  (junior  engineering),  engineering  (laboratory),  and  mechanical _  drawing,  and  one  of  the 
following : — Mathematics,  physics  or  chemistry,  as  required  of  students  in  science  in  their  second  year. 
Eor  the  third  year  the  subjects  studied  are  :— Engineering  (senior  and  advanced  classes  and  laboratory) 
and  mechanical  drawing,  also  one  of  the  following : — Mathematics,  physics  or  chemistry,  as  required  of 
students  in  science  in  their  third  year.  The  requirements  for  Naval  Architecture  and  Civil  Engineering 
students  are  the  same  for  the  second  and  third  years,  except  that  in  the  second  year  of  the  first  named, 
Naval  architecture  is  an  additional  subject,  and  in  that  of  Civil  Engineering,  Geology  is  an  additional 
subject,  and  in  the  third  year  of  Naval  Architecture,  naval  architecture  is  substituted  for  Engineering 
(laboratory),  and  surveying  and  practical  geology  are  added  to  the  third  year's  course  in  Civil  Engineering. 

In  Electrical  Engineering  the  courses  of  study  are  similar  to  the  above,  except  that  Electrical 
Engineering  is  taken  in  addition. 

The  ilining  and  Metallurgy  Course  for  the  second  year  consists  of  Geology,  as  required  of 
students  of  Science  in  the  first  year,  economic  mineralogy,  mineral  deposits,  applied  mechanics  (junior 
engineering,  engineering  (laboratory),  mechanical  drawing  and  practical  chemistry  (two  days  per  week 
laboratory  work).  During  the  third  year  the  subjects  studied  are  mining,  surveying,  and  practical 
surveying,  dressing  of  minerals,  general  metallurgy  and  assaying,  engineering  (senior  course),  electrical 
engineering  (junior  course),  including  laboratory  work. 

Candidates  for  the  degree  of  M.Sc.  must  have  held  the  degree  of  B.Sc.  for  not  less  than  two  years, 
and  are  required  to  satisfy  the  examiners  in  some  one  branch  of  the  scientific  subjects  professed  by  the 
college.  They  may  produce  evidence  of  any  original  work,  either  practical  or  theoretical,  in  the  subject 
selected  for  examination  since  taking  the  B.Sc.  degree.  The  subjects  are  practically  the  same  as  those 
for  the  examination  for  the  B.Sc.  only  they  receive  fuller  treatment.  The  M.Sc.  is  conferred  both  for 
pure  and  applied  science. 

Candidates  for  the  Degree  of  D.Sc.  must  have  been  in  possession  of  the  M  .Sc.  degree  for  seven 
years.  It  is  conferred  on  a  report  of  an  investigation  of  the  claims  of  the  candidate  by  two  examiners 
specially  appointed  for  this  purpose,  who  shall  report  to  the  Board  of  Examiners  in  the  Faculty  of 
Science  on  the  qualifications  of  the  candidate,  basing  their  report  upon  the  candidate's  distinction  in  special 
research  or  learning.  When  making  application,  the  candidate  is  requested  to  forward  such  evidence  of 
his  contributions  to  the  advancement  of  Science  as  may  support  his  application. 

The  Title  of  Mechanical,  Mining,  or  Civil  Engineer,  of  the  University  of  Durham  is  conferred  on 
Associates  or  Bachelors  in  the  Faculty  of  Science,  by  grace  of  the  University,  if  they  have  been  engaged 
for  three  years  in  practical  work,  and  subsequently  passed  a  further  examination  relative  thereto. 

Students  who  have  passed  through  the  regular  Engineering  day  course  of  the  College  are  qualified 
as  candidates  for  appointment  as  Probationary  Assistant  Engineers  in  the  Royal  Navy.  Candidates  are 
also  prepared  for  all  first-class  open  competitions  for  public  appointments,  including  those  of  the  Higher 
Division  of  the  Home  Civil  Service,  the  India  Civil  Service,  the  Royal  Indian  Engineering  College,  the 
Public  Works,  Forests  and  Telegraphy  Services  of  India,  Eastern  Cadetships,  Student  Interpreterships, 
and  others. 

Apprenticeship  in  Engineering. — Arrangements  are  made  so  that  students  may  combine  the  College 
courses  with  their  apprenticeship.  Various  engineers  and  shipbuilders  have  agreed  to  co-operate  with 
the  College  by  receiving  pupils  in  the  several  departments  of  their  works  and  in  their  drawing  offices, 
and  by  permitting  them  to  exclusively  devote  two  or  three  sessions  to  study. 

14.  Engineering  Laboratory,  Durham  College  of  Science.— The  laboratory  is  intended  to  serve  a 
twofold  purpose — first,  to  afford,  in  the  case  of  junior  students  especially,  practical  illustrations  and  demon- 
strations in  connection  with  the  subject-matter  of  the  lectures  ;  and  second,  to  provide  a  means  for 
original  research  for  senior  students  in  various  fields  of  engineering  practice.  It  is  not  at  all  intended  as 
a  school  for  teaching  the  use  of  toofo,  except  in  so  far  as  this  may  be  acquired  incidentally;  nor  is  it 
intended  to  take  the  place  of  the  usual  term  of  apprenticeship  in  commercial  engineering  establishments. 

The 


1  May  be  extended  over  four  years  in  cases  where  students  are  unable  to  undertake  it  in  three. 
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The  equipment  is  as  follows :— Vertical  testing  machine,  capahle  of  testing  materials  up  to  100  tons  in 
tension,  compression,  shearing,  and  cross-breaking,  worked  by  a  hydraulic  intensifier,  and  fitted  with 
autographic  apparatus  for  recording  the  relation  between  stress  and  strain. 

Vertical  quadruple  expansion,  surface-condensing,  experimental  steam-engines,  with  four  separate 
cranks,  and  capable  of  working  up  to  200  indicated  horse-power.  These  engines  are  specially  designed 
and  constructed  with  a  view  to  experiment  in  almost  every  possible  direction.  They  can  be  worked 
single,  double,  triple,  or  quadruple  expansion,  at  any  degree  of  expansion  in  each  cylinder,  and  various 
ratios  of  cylinders  and  receivers,  with  various  angles  of  cranks,  with  or  without  jackets,  and  with  steam 
pressures  up  to  210  lbs.  per  square  inch.  A  specially  designed  hydraulic  dynamometer  is  fitted  and 
arranged  with  gear  for  autographically  recording  the  effective  work  transmitted  through  the  shaft. 
Means  are  provided  for  taking  indicator  diagrams,  and  for  accurately  measuring  the  feed  water,  the 
circulating  water,  and  the  water  condensed  in  jackets,  cylinders,  and  steam  chests. 

Multitubular  experimental  steam  boiler  of  the  marine  return-tube  type,  capable  of  working  up  to 
200  horse-power,  and  designed  for  a  working  pressure  of  210  lbs.  per  square  inch. 

Horizontal  coupled  compound  steam  engines,  capable  of  indicating  a  horse-power  of  200,  with 
steam  of  140  lbs.  pressure.  These  engines  are  primarily  intended  for  driving  the  dynamo  which  supplies 
electricity  to  light  the  College  buildings,  etc.  ;  they  are,  however,  also  available  for  other  purposes  in  the 
engine-room  and  laboratory.  Double  cylinder  gas-engines,  of  20  indicated  horse-power.  Compound 
dynamo,  giving  500  amperes  at  103  volts.  Shafting,  with  pulleys  and  speed  cones,  for  driving  the 
laboratory  tools,  etc.,  and  for  testing  dynamos,  etc.  Parsons'  turbine  motor  and  dynamo.  Testing 
apparatus  for  non-conducting  compositions.  Lathes,  5  inches,  8  inches,  and  10  inches.  Shaping 
machine.  Pillar  drilling  machine.  Sensitive  drill.  Band  saw.  Air  compressor.  Pressure-gauge  testing 
machine.     Various  minor  tools  and  appliances. 

15.  Art  Department,  Durham  College  of  Science. — There  is  an  art  department  in  connection  with 
the  College  for  the  study  of  which  day  classes  and  evening  classes  are  provided.  The  courses  of  study 
comprise : — Drawing,  painting,  and  modelling  from  the  living  human  model ;  Geometrical  drawing ; 
Drawing  to  scale ;  Orthographic  and  perspective  projection ;  The  orders  of  architecture ;  Gothic 
mouldings  and  tracery  ;  Historic  styles  ;  Architectural  design  ;  Painting  in  oil  and  water  colours  ;  Theory 
and  principles  of  ornament ;  Drawing,  painting,  and  modelling  ornament ;  Historic  styles  of  ornament ; 
Designing  the  shapes  of  objects,  with  construction  as  basis ;  Designing  the  decoration  of  objects ; 
Designing  for  trade  purposes ;  Studies  of  objects  of  natural  history,  of  heraldic  devices,  of  shields, 
scrolls,  lettering,  and  other  ornamental  adjuncts. 

The  form  and  construction  of  the  human  figure,  studies  of  drapery,  costume  and  armour,  etc.  ; 
Figure  designs  and  book  illustrations. 

Prizes  are  awarded  annually,  and  an  E.xhibition  of  students'  work  is  held,  which  at  its  close,  is  sent 
to  South  Kensington  for  submission  to  the  Government  National  Competition,  and  the  awards  are  made 
by  artists  of  recognised  eminence. 

16.  Special  Saturday  Classes,  Durham,  College  of  Science. — For  those  who  cannot  attend  on  other 
days  and  who  desire  to  participate  in  the  advantages  afforded  by  the  College,  the  following  courses 
of  study  have  been  provided,  viz. : — (1)  Mathematics,  including  theoretical  mechanics  ;  (2)  Advanced 
mathematics ;  (3)  Physical  laboratory  course  ;  (4)  Chemistry  (laboratory)  ;  (5)  Botany  (laboratory), 
including  physiology  of  plants  treated  experimentally ;  (6)  Biology  (botanical  part)  ;  (7)  Natural 
history,  zoology  and  laboratory  ;  (8)  Art :  blackboard  drawing.  Studies  of  common  objects, 
etc.,  colouring  and  the  use  of  pigments  as  employed  in  imitative  and  decorative  art  and  drawing, 
elementary,  antique,  life.  There  are  also  special  courses  for  miners  leading  to  a  Certificate  after  a  three 
years'  course;  the  subjects  studied  being  briefly:  Geometry;  transmission  of  power;  pumping  and 
ventilation  ;  elements  of  trigonometry  ;  mine  surveying ;  the  management  of  horses.  The  following 
subjects  maybe  taken  as  illustrating  the  type  of  work  done  during  the  third  year : — Mensuration; 
the  chemistry  of  fuel ;  boring  and  shaft  sinking ;  the  principles  of  geology ;  experimental 
mechanics  ;  drifts  and  levels ;  the  geology  of  the  coalfields ;  theoretical  electricity ;  exploitation  of 
mines ;  the  chemistry  of  mine  gases  and  explosives  ;  the  steam  engine ;  haulage  and  winding.  For 
GoUiery  engineers,  enginewrights,  apprentice  mechanics,  and  others,  the  Council  of  the  North  of  England 
Institute  of  Mining  and  Mechanii^al  Engineers  and  the  College  have  arranged  a  course  of  lectures 
between  them.  The  course  of  study  is  somewhat  similar  to  that  outlined  for  miners,  with  the  omission 
of  mathematics. 

17.  Evening  Classes,  Durham  College  of  Science. — As  before  stated,  the  students  in  the  evening 
classes  are  also  divided  into  Matriculated  and  Non-Matriculated  students,  and  the  regulations  for 
each  are  the  same  as  for  the  students  of  the  day  classes.  All  subjects  taught  in  the  College  are 
taught  in  these  classes  though  not  all  in  the  same  session,  which  renders  it  necessary  for  students  to 
attend  for  a  longer  period  if  they  would  complete  their  curriculum.  What  has  been  said  in  regard 
to  the  Title  of  Associate  in  Science  and  the  degree  of  Bachelor  in  Science  applies  also  to  evening 
students  in  pure  science,  though  in  regard  to  the  applied  sciences,  the  evening  courses  do  not  form  a 
substitute  for  the  day  classes  for  either  a  Certificate  or  a  Degree. 

Telegraphy  and  Telephony  ;  Plumbing  ;  and  Typography  are  subjects  taught  in  the  evening  classes 
which  do  not  appear  on  the  programme  of  the  day  classes.  And  the  lectures  delivered  in  Building 
Construction  are  arranged  with  a  view  to  preparation  for  the  constructional  sections  of  the  examinations 
conducted  by  the  Eoyal  Institute  of  British  Architects  and  the  Surveyors'  Institution. 

18.  Technical  Instruction,  University  of  London.— The  London  University  gives  degrees  in  science, 
in  both  Agriculture  and  Engineering.  In  the  former  the  B.Sc.  only,  at  present,  in  the  latter  the  B.Sc. 
and  D.Sc.  At  the  time  of  the  Commissioner's  visit  the  London  University  was  being  rapidly  developed. 
The  work  calls  for  no  special  comment.  The  references  in  the  next  section  will  afford  a  more  detailed 
idea  of  the  type  of  work  undertaken. 

19. 


472 

'^~'     19.  Technical  Instruction,  King's  College,  London.— There  is  a  Division  of  Engineering,  Architecture 
and  Applied  Sciences  in  King's  College,  London.     It  comprises  the  following  courses,  viz. : — 

(1)  Mathematics;  (2)  Natural  Philosophy;  (3)  Experimental  Philosophy;  (4)  Course  in  the 
"Wheatstone  Physical  Laboratory ;  (5)  Chemistry  ;  (6)  Mechanical  Engineering ;  (7)  Course 
in  the  Engineering  Laboratory  ;  (8)  Engineering  Workshop  Course  ;  (9)  Mechanical  Engineering 
(evening  courses);  (10)  Civil  Engineering ;  (11)  Electrical  Engineering;  (12)  Ereehand  and 
G-eometrical  Drawing ;  (13)  Architecture ;  (14)  The  Art  and  Scientific  Principles  of 
Photography;  (15)  Geology  and  Mineralogy ;  (16)  Metallurgy. 

There  are  Evening  and  Saturday  Morning  Classes  for  instruction  in  all  these  subjects.  The 
Engineering  and  Architectural  courses  are  each  of  three  years'  duration,  and,  except  in  the  case  of 
Architecture,  the  first  two  years  are  alike  for  all.  The  B.Sc.  degree  of  the  University/  of  London  is 
conferred  on  matriculated  students  who  have  successfully  passed  through  the  three  years'  course.  The 
latter  may  be  also  candidates  for  the  College  Certificates  or  Associateship.  Non-matriculated  students 
may  take  any  special  subject,  but  cannot  obtain  a  degree. 

In  the  first  year  of  the  course  in  Engineering  and  applied  sciences,  the  subjects  of  study  are  : — 
Mathematics,  chemistry,  mechanics,  physics,  drawing  (geometrical  and  freehand),  divinity,  workshop, 
civil  engineering,  building  construction,  geology,  geological  and  mineralogical  laboratory  and  library.  In 
the  second  year  the  subjects  taught  are : — Practical  chemistry,  mechanics,  mathematics,  physics,  physical 
laboratory,  divinity,  civil  engineering,  mechanical  engineering,  including  drawing  and  laboratory  practice, 
workshops,  mineralogy  and  metallurgy. 

In  the  third  year,  the  subjects  are  identical  for  electrical  engineering  and  mechanical  engineering, 
and  differ  only  for  civil  engineering,  in  that  civil  engineering  is  substituted  for  electrical  engineering ;  the 
distribution  of  time  in  all  three  cases  is,  however,  also  somewhat  different. 

Eor  Mining  Engineering,  the  following  are  the  third  year  subjects : — Mechanical  engineering 
lectures  with  drawing  and  laboratory  practice,  civil  engineering,  electrical  engineering  lectures  with 
laboratory  practice,  chemistry,  geology  and  mineralogy  lectures  with  laboratory  practice,  metallurgy 
lectures  with  laboratory. 

Eor  Chemical  Technoloqy  the  subjects  o£  the  third  year  are : — Chemical  laboratory,  chemical 
lectures,  physics  and  physical  laboratory  practice  ;  and  for  Metallurgy  they  are  :  Metallurgical  laboratory 
and  lectures,  chemical  laboratory  and  physical  laboratory. 

The  following  is  the  programme  of  study  for  the  course  in  Architecture  -. — 


^irst  Year. 

Mathematics. 

Mechanics. 

Physics. 

Divinity. 

Geology  and  Mineralogy. 

Architectural  History. 

Geometrical andEreehand  Drawing. 

Building  Construction  Lectures. 

Building  Construction  Drawing. 

Architectural  Drawing. 

Carpenter's  Shop. 


Second  Year. 

Chemistry. 

Divinity. 

Building  Construction 

Lectures. 
Strength  o*"  Materials. 
Theory  ni  Structures. 
Architocuural  History. 
Land  Purveying. 
Building  Construction 

Drawing. 
Architectural  Drawing. 


Third  Year. 

Specifications. 
Sanitary  Science. 
Professional  Practice. 
History  of  Ornament. 
Architectural  Modelling. 
Building  Construction 

Drawing. 
Architectural  Drawing. 
Architectural  Design. 


There  is  also  a  special  course  of  on''  ^ear  in  Architecture. 


20.  Faculty  of  Science,  TJnive-sity  of  Edinburgh. —In  the  University  of  Edinburgh  both  pure  and 
applied  Science  are  under  the  care  '  the  Science  Eaculty.  The  courses  oJE  study  coming  under  the  head 
of  pure  science  comprise  : — 

(1)  Mathematics  ;  (2)  Zoology,  including  comparative  anatomy,  comparative  embryology,  morphology 
of  the  vertebrata,  and  invertebrate  zoology ;  (.3)  Botany,  including  botanical  laboratory  and 
lectures;  (4)  Natural  philosophy;  (5)  Chemistry  (organic  chemistry,  advanced  chemistry, 
chemical  theory,  mineralogy  and  crystallography,  (advanced)  ;  (6)  Astronomy  •  (7)  Human 
anatomy,  including  anthropology;   (8)  Physiology ;  (9)  Geology,  including  mineralogy. 

The  courses  in  f iplied  Science  consist  of  the  following : — 

I.  Engineering. 

.  The  instruction  is  given  by  means  of  lectures,  drawing,  office  work,  practical  work  in  the  labora- 
tones,  and  visits  to  engineering  works  and  manufactories. 

_  Students  of  Civil  Engineering  preparing  for  the  B.Sc.  therein  take  in  their  first  year:  advanced 
or  intermediate  honour  mathematics,  chemistry  and  chemical  laboratory,  or  natural  philosophy  and 
laboratory  ;in  their  second  year  :iunior  engineering  and  engineering  drawing  are  substituted  for  mathe- 
matics;  and  m  their  third  year  they  study  senior  engineeriujj,  engineering  drawing,  applied  mathematics 
engineering  laboratory,  geology,  or  other  optional  course.  Engineering  field  work  is  taken  in  any  of  the 
summer  sessions.  •' 


i^....  iwt  «f    d  ff       r4.  .f  ^f;  Eng,neenng,  preparing  for  the  B.Sc,  are  required  to  study 

^^Zr^^^f^A^,cf^Z       rf^^^^^^  *'^  ''^'^  "^'^  l^'^^i"^  been  madi  between  the 

rniversity  and  that  College.     The  course  of  study  consists  briefly  of-course  on  the  theory  and  practice 
of   the   steam-engine   and   gas   and   oil  eng.nes  ;   course  on  kinematics   and  dynamics  of   machinery; 
mechanical  drawing  course ;  electrical  engineering,  the  subjects  of  the  lectures  includin-v  a  treatment  o 
electrical  instruments  for    he  measurement  of  electromotive  force,  current,  resistance,  power  Tc-  the 
testing  of  magnetic  materials  ;  the  theory  and  construction  of  continuous  anH  kll-^rnnfi   "'J  "Til  A;  1« 


,     -,         ,-       n  1  ^       -  ,.    continuous  and  alternatin 

and  motors,  transformers,  accumulators,  arc  and  incandescent  lamps,  etc, 


^  current  dynamos 
IL 
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II.   Pullic  Health. 
1  V      J^'*  ^n^"^?  comprises  (1)  prolimlnary,  chemical  and  physical,  and  bactcrioloffical  work  in  the 
laboratory;  (2)  physics;   (3)  geolo-y  ;  (4)  public  health  and  sanitary  science ;  (5)  sanitary  engineerino- 
building  construction,  etc. ;  and  (G)  instruction  in  mensuration  and  drawing  °' 

o' 

III.  Agriculture. 
The  subjects  to  be  studied  under  the  course  in  Agriculture  are: — 
(1)  Mathematics  I  (2)  zoology  ;  (3)  botany  ;  (1)  natural  philosophy  ;  (5)  chemistry  ;  (G)  agriculture 
and  rural  economy,  including  definition  of  agriculture,  surface  gcologv,  drainage  and  cultivation, 
implements  and  machines  of  the  farm,  steam  cultivation,  motive  povver.s  employed  on  the  farm, 
farm  servants,  importance  of  rotations,  our  farm  crops,  identification  of  grasses  and  valuable 
pasture  plants,  the  management  of  permanent  pasture,  weeds  in  pastures  and' means  of  destroying 
them,  manures,  buildings  and  fences,  live  stock,  dairying  in  all  its  branches,  and  feeding  stuffs'^ 
(7)  agricultural  chemistry;  (8)  geology;  (9)  veterinary  hygiene  ;  (10)  agricultural  entomology  • 
(11)  economic  science  as  applied  to  agriculture;  (12)  forestry,  including  experimental  physics 
and  engineering;  (13)  engineering  field  work.  There  are  also  G-arton  lectures  given  on  tho 
agriculture  of  the  Dominion  of  Canada,  Australasia,  and  the  smaller  Crown  colonies. 

21.  Regulations  for  Science  Degrees,  University  of  Edinhurqli.—lhe.Vi  myevs^tj  confers  iwo  (Legvees, 
in  Science,  viz.,  the  B.Sc.  and  the  D.Wc.  These  degrees  are  giveii  both  in  pure  and  applied  science.  In 
the  case  of  Agriculture,  however,  the  Doctorate  in  Science  is  not  conferred.  Candidates  for  the  degree 
of  Bachelor  of  Science  in  Pure  Science  must  adhere  to  the  following  conditions  :— 

(1)  They  must,  unless  exempted,  before  entering  on  the  curriculum  pass  a  preliminary  examination 

in:  _(i)  English;  (ii)  one  of  the  following: — Latin,  Greek,  French,  or  German;  (iii)  Mathe- 
matics; (iv)  one  of  the  following: — Latin,  Greek,  French  or  German  (if  not  already  taken), 
Italian,  or  such  other  language  as  the  Senatus  may  approvei ;  (v)  Dynamics. 

(2)  They  must  devote  at  least  three  years  to  study  at  the'lTniversity. 

(3)  They  must  attend  at  least  seven  courses  of  instruction,  four  of  which  must  be  taken  at  the 

University  of  Edinburgh  and  the  remaining  three  may  be  taken  at  this  University  or  at  other 
Universities  or  Institutions  approved  by  the  University  Court,  or  under  teachers  recognised  by 
the  University  Court. 

(!•)  Three  of  these  courses  must  be  in  subjects  prescribed  for  the  Pirst  Science  Examination,  and 
are:  Mathematics,  or  Biology  {i.e..  Zoology  and  Botany,  Lectures  and  Practical  Work)  ; 
Natural  Philosophy  ;  and  Chemistry,  with  practical  chemistry. 

(5)  Four  of  the  courses  must  be  from  subjects  prescribed  for  the  Final  Science  Examination,  which 
are  as  follows: — [a)  Mathematics;  (A)  Natural  Philosophy;  (c)  Astronomy;  {d)  Chemistry; 
(e)  Human  anatomy,  including  anthropology;  (/)  Physiology,  including  histology  and  physio- 
logical chemistry ;  (y)  G-eology,  including  Mineralogy ;  (/()  Zoology,  including  comparative 
anatomy  ;  (i)  Botany,  including  Vegetable  Physiology. 

For  candidates  for  the  degree  of  B.  Sc.  in  engineering  the  following  are  the  conditions  : — 

(1)  A  preliminary  examination  must  be  passed  of  a  like  nature  to  that  for  the  degree  in  pure  science, 
except  that  the  Mathematics  must  be  of  a  higher  standard ;  and  the  examination  need  not 
necessarily  be  passed  before  entering  on  the  curriculum,  but  must  before  presentation  at  the 
First  Science  Examination. 

(2)  Three  years  at  least  must  be  given  to  eleven  courses  of  study. 

(3)  Five  courses,  including  those  in  Engineering,  must  be  taken  at  the  University  of  Edinburgh, 
and  the  remainder  maybe  taken  in  other  Universities  or  Institutions  approved  by  the  University 
Court,  or  under  teachers  recognised  thereby. 

(4)  The  courses  of  study  which  must  be  attended  are : — 

(a)  Mathematics,  including  analytical  geometry  and  differential  and  integral  calculus. 
(6)  Natural  Philosophy,  including  applied  higher  mathematics,  (c)  Chemistry.  (These 
form  the  subjects  prescribed  for  the  Firit  Science  Examination.)  (rf)  A  course  in 
the  Physical  hiboratory  or  in  tha  Chemical  laboratory,  or  of  practical  chemistry. 
(e)  and  (/';  Two  courses  in  practic.il  work  in  Drawing,  (y),  (/*),  and  {i)  Three  courses 
in  Engineering,  including  engineering  laboratory  practice  and  field-work.  (;')  Natural 
Philosophy,  involving  higher  mathematic,-!.  (/c)  One  of  the  following  :  Engineering 
laboratory  practice,  mechanical  or  electrical  (special  course)  ;  electricity,  pure  and 
applied  ;  geology  and  mineralogy. 

The  details  relating  to  the  degree  in  Public  Health  may  be  omitted. 

For  graduation  in  Agriculture  the  following  are  the  conditions  : — ■ 

(1)  The  preliminary  examination  must  be  passed  before  the  candidate  presents  himself  for  any  part 
of  the  First  Science  Examination. 

(2)  Candidates  must,  during  at  least  three  academic  years,  attend  eleven  courses  of  instruction,  five 
of  which,  including  the  course  in  Agriculture  and  liural  E<  onomy,  must  be  taken  at  the 
Edinburgh  University ;  and  the  remainder  may  be  take;i  at  oth/r  Universities  or  Institutions 
approved  by  the  University  Court,  or  under  teachers  recognise  1  by  the  University  Court. 

(3)  Eesidence  and  practical  work  at  a  farm  of  not  less  than  twelve  months'  duration. 

(4)  The  subjects  that  must  be  studied  are  the  following  :— 

(fl)  Mathematics  or  Biology  {i.e.,  Zoology  and  Botany).  (b)  Natural  Philosophy. 
(c)  Chemistry,  including  Practical  Chemistry,  {d)  Agriculture  and  Eural  Economy. 
(e)  Agricultural  Chemistry.  (/)  Geology.  (^)  Veterinary  Hygiene,  {h)  Agricul- 
tural Entomology,  {i)  Economic  Science  as  applied  to  Agriculture,  {j)  A  course  in 
either  Forestry,  Experimental  Physics,  or  Engineering.  {k)  Engineering,  Field 
Work.  Doctorate 


'  This  condition  as  to  languages  may  now  be  said  to  be  tlie  general  condition. 
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Doctorate  of  Science. — To  obtain  the  degree  of  D.Sc,  in  either  pure  or  applied  Bcience,  candidates 
must  have  held  the  degree  of  B.Sc.  from  the  University  of  Edinburgh  for  a  term  of  iive  years,  or  the 
degree  of  M.A.,  with  first  or  second  class  honors  in  Mathematics  and  Natural  Philosophy,  for  the  same 
period  of  time. 

This  degree  is  never  conferred  honoris  causa  iantum. 

22.  Seriot-  Watt  College,  Edinhurgli. — Reference  was  made  in  a  preceding  paragraph  to  the  Heriot- 
"Watt  College  of  Edinburgh.  This  college  is  essentially  an  institution  for  technical  education,  attention 
being  given  to  both  the  lower  and  higher  forms  of  technology.  There  are  also  commercial  classes,  and  a 
section  for  literature,  music,  and  languages.  The  provision  made  endeavours  to  meet  the  practical  educa- 
tional needs  of  the  community ;  the  requirements  of  a  variety  of  professional  callings  and  trades  are  in  its 
scheme.    An  idea  of  the  character  of  the  instruction  may  be  obtained  from  the  following  brief  account : — 

Higher  and  lower  technical  instruction  is  given  in  (a)  Day  Classes,  (b)  Special  Classes,  and 
(c)  Evening  Classes. 

The  Day  Classes. — These  classes  are  arranged  for  the  training  of  mechanical  and  electrical 
engineers  and  manufacturing  chemists,  and  are  recognised  by  the  University  of  Edinburgh ;  so  that 
students  can  take  their  B.Sc,  degree  by  attending  certain  additional  classes  in  the  University.  A  two- 
years'  course  qualifies  for  an  Ditermediate  Certificate,  and  a  three-years'  course  for  the  Diploma  of  the 
College.  For  the  latter  an  entrance  examination  is  necessary,  of  which  the  subjects  must  be:  (1)  English 
composition  and  writing  to  dictation.  (2)  Mathematics,  including  arithmetic,  geometry  (Euclid,  first 
three  books  or  their  equivalent),  algebra  (to  easy  quadratic  equations).  (3)  Freehand  drawing  (second 
grade)  and  elementary  geometrical  drawing.  (4)  Elementary  physics,  or  any  one  of  the  following 
languages,  viz.,  French,  German,  Latin,  or  Spanish,  including  translation  into  English,  with  questions  on 
grammar  and  translation  of  simple  English.  Those  who  have  papsed  the  London  University  Matriculation 
Examination,  the  Scottish  University  Preliminary  Examination  for  Science  Degrees,  are  exempted 
from  this  examination.  The  three-years'  course  for  the  Diploma  may  either  be  attended  entirely  at  the 
College,  or  partly  at  the  College  and  partly  at  the  University  (of  Edinburgh)  ;  but  for  the  B.Sc.  degree 
in  Engineering,  part  of  the  course  must  be  received  at  the  University.  The  final  examination,  on  which 
the  obtaining  of  the  Diploma  depends,  must  be  in  one  of  the  following  groups  : — ■ 

Grroup  I.  Mechanical  Engineering. — Engineering,  higher  standard.  Mathematics,  higher  standard. 
Physics,  pass. 

G-roup  II.  Electrical  Engineering. — Electricity  and  Electrical  Engineering,  higher  standard, 
Mathematics,  higher  standard.     Physics,  pass.     Mechanical  Engineering,  pass. 

G-roup  III.  Chemistry. — Pure  Chemistry,  higher  standard.  Mathematics,  pass.  One  branch  of 
Applied  Chemistry,  higher  standard ;  or  Physics,  higher  standard  ;  or  Electrical  Engineering, 
higher  standard. 

The  courses  of  study  are  as  follows: — 

In  the  Engineering  Courses,  there  is  first  of  all  a  general  Course  in  Mechanics  for  all  engineering 
students,  the  subjects  of  study  being  kinematics,  dynamics,  statics,  and  hydrostatics,  given  by  means  of 
lectures,  tutorial  work,  and  laboratory  practice. 

_  ^  The  course  in  Mechanical  Engineering  comprises  :  — (a)  Lectures  and  exercises  on  engineering 
principles  and  work.  (Jj)  Instruction  in  machine  and  geometrical  drawing,  (c)  Experimental  work  in 
the  engineering  laboratory.  During  the  first  year,  the  time  is  devoted  to  elementary  principles  of 
engineering,  including  mechanics  of  machinery,  constructive  materials,  strength  of  materials,  and  steam, 
gas  and  petroleum  engines.  During  the  second  year,  the  theory  and  practice  of  the  steam-engine  and 
gas  and  oil  engines  ;  kinematics  and  dynamics  and  friction  machinery ;  hydraulics;  and  a  half-course 
on  the  strength  of  materials  (to  be  taken  at  tlie  University)  are  studied.  Students  in  the  third  year 
are  occupied  with  the  higher  branches  of  the  subject,  such  as  will  qualify  them  to  take  leading  positions 
m  the  engineering  profession.     Additional  time  is  devoted  to  engineering  laboratory  and  research. 

The  Engineering  Laboratory  is  provided  with  a  Greenwood  and  Batlev  50-ton  horizontal  testing 
machine,  arranged  for  tensile,  compressive,  transverse,  and  shearing  tests  ;  "a  Wicksted  torsion-testin^ 
machine,  capable  of  exerting  a  twisting  moment  of  12,000  pounds-inches  ;  a  cement  testing  machine  ; 
oii-tester ;  axle  fraction  testing  machine ;  tank  fitted  for  hydraulic  experiments ;  centrifugal  pump 
arranged  for  experimental  purposes,  etc.  a      r      i 

A  small  wind  furnace  is  provided,  in  which  students  may  make  experiments  on  the  composition  of 
tne  various  alloys  used  m  engineering  construction. 

Mathematics,  of  course,  is  taken  throughout  the  years ;  mechanical  drawing  and  handicraft  is 
tS  eV  ^^''''''  sometimes  in  its  advanced  stage  it  is  required  to  be  taken  in  the 

.  ^T'''l  'a  f  ^««f 'c^^  Engineering  and  PAy^cs.— This  course  is  of  three  years'  duration.  The  first 
™ph-«n  1  ,  ^  -^'""f;  consisting  mainly  of  lectures  and  laboratory  practice  in  electricity  and 
n«V«  n^;  .  '  l^P^.'"^'^^  °f  "'^"e^--  ^'Sht  and  sound.  In  the  second  year,  the  various  branches  of 
£hf-  ^n.  .?'!■".  """".l  advanced  treatment,  and  electrical  engineering  and  technology  are 
SiLio^,    v/  \  ^^^^'  ^^l  '^^'^'^''  \°\  '*^'^y  are-Mathematics  (which  are  also  taken  in  the 

Sht'^anTi^nCT^'  ""^^"^^""S'  f^Pl^^  (mduding  lectures  on  electricity,  heat,  properties  of  matter, 
light,  and  molecular  physics),  electrical  engineering  and  laboratory  and  drawincT 

work  in  contin'nnnrir!r''r^  laboratory  is  equipped  with  machinery  and  apparatus  for  experimental 
^i:^.llT^::::'tl^^^  ''^  standardising  of  instrum^e'nts,  and  the  Lting  of 

Zec^«r.far7anSd^o'r/;t~7'^%^°'*?°^'T  f''°°  ?  ^^''  ^^"^^^^  '°  ^^^  first  year  consists  mainlv  of 
Sn  7l2ratZ,  r  ^^  .^  knowledge  and  understanding  of  the  general  laws  of  chem'ical 
of  ome  of  It  mor/ZT  7%''  r'^'f  ^'^qy,^•"tance  with  the  physical  properties  and  chemical  behaviour 
of  nualiUt  ve  XervTtinn  n  ''™*!-f".'^  ''''"'  '""''^  «"«POunds  being  aimed  at  ;  also  the  combination 
tri.onometrrcat  -  nl  ^'^V'^?"''';'/"'"  "^^^^^'e'^^^nt ;  and  of  rnuthen,atics,  including  algebra, 
SeCtTy  i^id  IB  P  ;rpL^''f  t  "^'^V^^l^'^tics.  In  the  second  year,  lectures  ;re  given  m  orVnic 
LaZTi;cfLliL!\'w,ll  ^ f".  '^'^t^^'^^'-.V-  In  the  laboratory  the  student  is  chiefly  engaged 
in  acquiring  a  practical  knowledge  of  systematic  analysis,  and  in  the  study  of  the  reactions  of  the  various 

metallic 
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metallic  and  salt  radicals.  The  mathematics  are  divided  into  sections,  viz.,  mathematics,  mechanics, 
friction,  and  graphic  statics.  During  the  third  year,  the  time  is  principally  devoted  to  work  in  the 
laboratory,  with  such  special  classes  in  applied  chemistry  as  are  suitaWe  to  the  individual  needs  of 
students.  Courses  in  paper  manufacture,  gas  manufacture,  shale  distillation,  brewing,  etc.,  are  arranged, 
and  students  desiring  to  qualify  as  electro-chemists  receive  special  instruction.  G-eometrical  drawing  is 
taught  in  the  first  year  only. 

Civil  JEngineering . — The  first  year  may  be  taken  at  the  College,  and  the  remaining  two  years  at 
tbe  University  in  obtaining  the  B.  Sc.  degree. 

23.  Special  Glasses,  Heriot-Watt  College,  UdinhurgTi. — These  classes  are  intended  for  agricultural 
students,  and  are  in  connection  with  the  Edinburgb  and  East  of  Scotland  College  of  Agriculture.  The 
courses  comprise — (1)  Land  Surveying,  with  field  exercises  in  chain  survey  work  and  for  practice  with 
level  and  theodolite.  (2)  Agricultural  Engineering,  the  object  of  which  is  to  impart  a  general  knowledge 
of  engineering  as  directly  applied  to  agricultural  work,  given  by  means  of  lectures  and  practical  work 
and  demonstrations  in  the  engineering  laboratory  and  workshops ;  the  strength  and  properties  of 
materials  used  in  construction,  the  conversion  of  motion,  mechanics  of  agricultural  machinery,  the 
steam-engine,  boilers,  gas  and  petroleum  engines,  waler-power,  electrical  apparatus,  mechanical  drawing, 
building  construction,  and  handicraft  (metal  work)  are  treated  of.  (3)  Bacteriology,  the  lectures  and 
practical  laboratory  work  consisting  of — definition  and  classification  of  bacteria,  bacteriological  methods 
and  technique,  water,  milk,  soil,  and  bacterial  diseases  of  animals.  (4)  Agricultural  Botany,  including 
the  vegetative  and  reproductive  organs,  the  life-histories  of  plants  and  practical  work  in  the  laboratory. 
(5)  Natural  History,  dealing  specially  with  the  Protozoa  and  Metazoa,  worms,  insects,  centipedes  and 
millipedes,  spiders  and  mites,  mollusca,  birds  and  mammals. 

24.  Evening  Classes,  Seriot-Watt  College,  Edinburgh.' — To  enter  these  classes  a  simple  entrance- 
examination  is  required  of  candidates,  unless  they  already  possess  a  Merit  Certificate  from  an  Elementary 
Day  School,  or  a  certificate  of  suificient  attainment  from  an  Evening  Continuation  School,  or  have  attended 
at  least  one  year  at  the  Senior  Classes  at  a  recognised  Secondary  School,  or  are  over  20  years  of  age. 
Diplomas  are  awarded  provided  students  go  through  the  same  course  of  study  as  that  set  forth  in  the  day 
classes,  and  certificates  also  are  conferred.  The  following  classes  and  list  of  subjects  taught  in  each 
afford  an  indication   of  the  range  and  extent  of  the  instruction  provided. 

(I)  Preliminary  Classes  for  English  and  Arithmetic. 

(II)  Technological  and  Science  Classes. 

(i)  Engineering  (mechanical,  electrical,  civil,  and  mining)  : 

A.  General  Course — Elementary. 

Elementary  mensuration  ;  mathematics — Stage  I ;  Geometrical  drawing — Part  I ; 
physics  ;  chemistry,  inorganic  (eleaientary)  ;  applied  mechanics  (elementary)  ; 
prime  movers  (elementary)  ;  handicraft   (metal  work). 

B.  Mechanical  Engineering — Advanced. 

Mathematics — Stage  11 ;  Greometrical  drawing— Part  II ;  machine  construction  and 
drawing  (advanced)  ;  applied  mechanics  (advanced)  ;  prime  movers  (advanced)  ; 
graphical  calculation  (advanced);  chemistry,  inorganic  (advanced). 

C.  Mechanical  Engineering — Honours. 

Mathematics— Stages  III,  IV,  V  ;  Geometrical  drawing  ;  applied  mechanics  (honours)  ; 
machine  construction  (honours). 

D.  Electrical  Engineering — Advanced. 

Mathematics— Stage  II;  machine  construction  (advanced)  ;  applied  meebanics 
(advanced)  ;  prime  movers  (advanced)  ;  electricity  and  magnetism  (advanced)  ; 
graphical  calculation  (advanced);  electrical  engineering  (ordinary) ;  telegraphy 
and  telephony  (ordinary). 

E.  Electrical  Engineering — Honours. 

Mathematics— Stages  III,  IV  :  electricity  and  magnetism  ^  (honours)  ;  electrical 
engineering  (honours)  ;  telegraphy  (honours)  ;  chemistry,  inorganic  (advanced). 

E.  Civil  Engineering . 

Mathematics — Stages  II,  III,  IV;  Geometrical  drawing  (advanced)  ;  applied  mecha,nics 
(advanced) ;  graphical  calculation  (advanced)  ;  land  surveying  and  levelling ; 
geology ;  quantity  surveying. 

G.  Mining  Engineering. 

Land  surveying  and  levelling  ;  geology  ;  principles  of  mining. 

(ii)   Chemistry  (General,  pharmaceutical,  technical)  : 

A.  General  Chemistry. 

Inorganic  chemistry— Stage  I ;  inorganic  chemistry— Stage  II ;  organic  chemistry- 
Stage  I ;  organic  chemistry-Stage  II;  Honours  chemistry— Stage  I ;  Honours 
chemistry— Stage  II ;  (Additional  course  recommended  :  Mathematics— Stages  II 
and  III ;  and  physics  ;  elementary  electricity.) 

B.  Eor  Manufacturing  Chemists. 

Machine  construction  and  drawing  ;  applied  mechanics  (elementary)  ;  prime  movers 
(elementary;   mathematics— Stages  I,  II,  and  III ;  electricity  (advanced). 

(iii)  Building  Construction  : 

Architecture  and  building  construction  (elementary,  advanced,  and  honours)  ;  Geome- 
trical drawing  ;  mathematics— Stages  I  and  II ;  applied  mechanics  (elementary)  ; 
quantity  surveying  ;  sanitary  science ;  strength  and  materials. 

Supplementary  Trade  (7Zfl«se«:— Carpentry  and  joinery,  masonry  and  brickwork, 
plumbers'  work.  w) 
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(iv)  Ajrlcultural  Classes : 

Agriculture;  elementary  mensuration;  botany;  zoology;  handicraft— metal  work; 
mathematics,  Stage  I  ;  elementary,  theoretical,  and  practical  inorganic  chemistry; 
agricultural  chemistry  ;  entomology  ;  horticulture  ;  applied  mechanics  ;  veterinary 
science,  and  land  surveying  and  levelling. 

(v)   Sanitary  Science  : 

Sanitary  science — elementary  and  advanced  ;  inorganic  chemistry  (theoretical  and 
practical— elementary)  ;  physics  ;  mathematics — Stage  I ;  building  construction 
(elementary)  ;  veterinary  science ;  physiology  ;  hygiene ;  miscellaneous  science 
classes. 

(III)  Commercial  Classes. 

(i)     jLleinentary : 

Commercial  arithmetic;  shorthand;  book-keeping;  Prench  (elementary);  German 
(elementary)  ;  English  language  and  composition  ;  commercial  correspondence  and 
precis  writing. 

(ii)  Advanced: 

Industrial  and  commercial  geography  ;  economic  science  ;  practice  of  commerce  ;  principles 
of  accounting  and  insurance  :  banking  and  banking  law;  commercial  law  ;  book-keeping 
(senior)  ;  Spanish ;  French  and  German  (advanced  and  commercial)  ;  commercial 
history  •  algebra  for  actuarial  students. 

(IV)  Art  and  Trade  Classes. 

Geometrical  drawing ;  drawing  and  painting;  modelling;  principles  of  ornament  and  design; 
book  illustration;  house  painters'  and  decorators'  work  (drawing  and  design);  Photo- 
methods  for  book  illustration  (chemistry)  ;  lithography  (drawing  and  design)  ;  watch  and 
clock  making  (Mathematics,  Stage  I)  ;  cabinet  making  (geometrical  drawing  and  building 
construction)  ;  plumbers'  work  (sanitary  science)  ;  carpentry  and  joinery  (geometrical 
drawing  and  building  construction)  ;  masonry  and  brickwork  (geometrical  drawing  and 
building  construction)  ;  electrical  engineering — elementary  (electricity  and  magnetism). i 

(V)  History,  Literature,  Music,  and  Language. 

English  literature  and  composition,  Latin,  Greek,  elocution,  theory  of  music. 
In  each  subject  there  is  usually  (i)  an  elementary ;  (ii)  an  advanced  ;  and  (iii)  an  honour  course. 

25.  Laboratories  and  WorJcshojJs,  Heriot-  Watt  College. — The  college  is  provided  with  mechanical  and 
engineering  laboratories,  and  iron  and  w^ood  workshops,  fitted  up  in  a  fairly  complete  manner.  The 
mechanical  laboratory  is  equipped  with  apparatus  for  illustrating  and  verifying  the  laws  of  mechanics 
and  hydrostatics,  for  experiments  on  friction,  etc.  In  the  engineering  laboratory  there  is  a  Greenwood 
and  Batley  50-ton  horizontal  testing  machine,  arranged  for  tensile,  compressive,  transverse,  and  shearing 
tests  ;  a  Wickstead  torsion  testing  machine,  capable  of  exerting  a  twisting  moment  of  12,000  pounds-inches, 
a  cement  testing  machine,  oil  tester,  fuel  tester,  gas  and  oil  calorimeter,  axle-friction  testing  machine,  etc. 
There  is  also  a  large  compound  steam  engine  and  locomotive  boiler,  arranged  for  and  fitted  with  all  the 
necessary  apparatus  for  complete  tests  of  engine  and  boiler  efficiency,  etc.  The  engine  is  designed  to 
work  compound,  simple  expansion,  condensing  or  non-condensing,  and  with  varying  crank  angles.  Tanks 
are  arranged  so  that  the  feed  and  condensing  water  can  be  accurately  measured.  Brakes  and  all  needful 
indicator  apparatus  are  part  of  the  equipment,  and  there  are  thermometers  and  gauges  attached  at  all 
needful  points.  The  laboratory  is  also  provided  with  a  very  efficient  5-brake  horse-power  petroleum 
engine,  with  all  necessary  appliances  for  making  tests.  The  large  gas  engine  used  for  driving  the 
machinery  in  the  iron  workshop  is  also  arranged  for  experimental  work. 

The  iron  workshop  is  fitted  with  screw-cutting  and  other  lathes,  shaping  machine,  milling  machine, 
drilling  machines,  planing  machine,  vice  benches,  etc.,  power  being  supplied  by  the  steam  and  gas  engines. 

The  wood  workshop,  besides  benches,  is  supplied  with  lathes,  saw  bench,  mortising  machine,  etc., 
power  being  derived  from  a  gas  engine. 

It  has  already  been  stated  that  this  College  affords  some  assistance  in  the  way  of  providing  work- 
shop practice  for  the  students. 

26.  Faculty  of  Science,  University  of  Olasyoio. — The  Faculty  of  Science  embraces  the  following 
subjects,  viz. :— Mathematics,  natural  philosophy,  astronomy,  chemistry,  natural  history  (including 
geology  and  zoology),  botany,  anatomy,  physiology,  civil  engineering  and  mechanics,  naval  architecture, 
pure  and  applied  electricity,  electrical  engineering,  metallurgical  chemistry  and  agriculture.  As  the 
courses  in  applied  science  of  this  University  are  within  the  province  of  technology,  each  one  will  be 
briefly  referred  to.     These  courses  consist  of  the  following,  viz.  : — 

(I)  Civil  Engineering  and  Mechanics,  comprising  lectures  on  engineering  principles  and  practice, 
instruction  in  geometrical  drawing  and  in  engineering  drawing  and  calculations,  laboratory 
practice,  and  visits  to  engineering  works  and  manufactories. 

These  courses  are  designed  primarily  to  suit'students  who  intend  to  devote  themselves  to  civil, 
mechanical,  electrical,  or  mining  engineering ;  but  they  are  also  recommended  to  architects,  and  to  such 
as  are,  or  intended  to  be,  engaged  in  any  occupations  connected  with  manufactures. 

(II)  Electrical  Engineering.— Instructionin  this  Department  is  given  by  means  of  lectures  treating 
of  units,  magnetic  properties  of  iron,  magnetic  circuits,  design  of  electro-magnets,  electro- 
magnetic induction  ;  and  also  by  dynamos  and  motors  and  alternating  currents. 

(III)  JSfaval  Architecture  including  Marine  Engineering,  which  comprises  a  junior  course  of  lectures 
and  examinations  upon  naval  architecture  and  marine  engine  and  boiler  design,  and  a  senior 
course  of  lectures  and  examinations  upon  naval  architecture  and  marine  engine  design  ;  also  a 
junior  and  a  senior  course  of  instruction  in  ship  drawing  and  calculations  and  marine  engine 
drawing  and  design. 

(IV)  Agriculture.--Th.h  course  need  not  be  here  specially  referred  to.  27. 

'  Tho  bracketed  subjects  signify  supplementary  ckeses  for  the  benefit  of  trade  and  art  students. 
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27.  Regulations  for  Degrees  in  Pure  and  Applied  Science,  University  of  Glasgow. — The  degrees 
conferred  for  pure  and  applied  science  are  those  of  Bachelor  of  Science  (B.Sc.)  and  Doctorate  of  Science 
(D.Sc).  To  obtain  the  former  in  either  pure  science,  engineering  science,  or  agricultural  science,  the 
following  are  some  of  the  conditions,  viz.  : — 

(1)  Candidates  must  pass  a  preliminary  examination  in  English,  Latin  or  Greek,  or  French,  or 
German;  higher  mathematics;  one  of  the  foUosfing: — Latin  or  Greek  (if  not  already  taken), 
or  Prench,  German,  or  Italian  (or  such  other  languages  as  the  Senatus  Academicus  may  approve), 
dynamics. 

(2)  The  possession  of  a  degree  in  arts  from  any  British,  colonial,  or  foreign  university,  recognised  as 
equivalent  by  the  University  Court,  will  however  exempt  from  this  preliminary  examination. 

(3)  Three  academic  years  must  be  taken  at  the  University. 

'Fov  pure  science,  seven  courses  of  instruction  mu«t  be  attended  during  the  three  years,  three  of 
which,  however,  may  be  taken  in  other  Universities  or  institutions,  or  by  teachers  approved  by  the  Univer- 
sity Court.  The  three  courses  prescribed  for  the  first  science  examination,  viz.,  (1)  mathematics  or  biology 
{i.e.,  zoology  and  botany)  ;  (2;  natural  philosophy  ;  (3)  chemistry,  must  be  taken,  and  any  four  of  the 
following  subjects  prescribed  for  the  final  science  examination,  viz.,  (1)  mathematics  ;  (2)  natural 
philosophy;  (3)  astronomy;  (4)  chemistry;  (5)  human  anatomy,  including  anthropology;  (6) 
physiology ;  (7)  geology,  including  mineralogy ;  (S)  zoology,  including  comparative  anatomy ;  (0) 
botany,  including  vegetable  physiology. 

Eor  Engineering  Science,  niiio  courses  of  instruction  must  be  attended  during  the  three  academical 
years,  five  of  which  are  to  be  taken  in  this  University, — one  being  a  course  in  engineering ;  and  four  may 
be  taken  in  other  Universities  or  institutions  approved  by  the  University  Court,  or  under  teachers  recog- 
nised thereby.     The  courses  are  as  follows  : — 

(1)  Mathematics,  including  analytical  geometry,  and  differential  and  integral  calculus. 

(2)  Natural  philosophy,  including  applied  and  higher  mathematics. 

(3)  Chemistry. 

(4)  A  course  in  the  physical  laboratory,  or  in  the  chemical  laboratory,  or  of  practical  chemistry. 

and  either  : — 

(5),  (6)  Two  courses  in  engineering,  including  laboratory  practice. 

(7),  (8)  Two  courses  or  practical  work  in  drawing. 

(9)  A  course  in  one  of  the  following  : — 

{a)  Astronomy  and  geodesy.  (6)  Geology  and  mineralogy,  (c)  Naval  architecture,     {d)  Engi- 
neering laboratory,  mechanical  or  electrical  (special  course.)   (e)  Electricity,  pure  and  applied. 
or:  — 

(5),  (6)  Two  courses  in  Naval  Architecture  with  Marine  Engineering. 

(7),  (8)  Two  courses  of  practical  work  in  ship  and  engineering  drawing. 

(9)  A  course  in  engineering,  including  laboratory  practice. 


academical 
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be  taken  in  the  University  of  Glasgow  ;  the  remainder  may  be  taken  in  other  Universities  or  institutions 
approved  by  the  University  Court.     The  courses  of  study  are  as  follows  :  — 

(1)  Mathematics  or  Biology  (i.e.,  Zoology  and  Botany). 

(2)  Natural  Philosophy. 

(3)  Chemistry. 

(4)  Agricultural  and  Rural  Economy. 

(5)  Agricultural  Chemistry. 

(6)  Geology. 

(7)  Veterinary  hygiene. 

(8)  Agricultural  Botany. 

(9)  Agricultural  Entomology. 

(10)  Economic  Science  as  applied  to  Agriculture. 

(11)  One  of  the  following  : — 

(a)  Forestry.     (V)  Experimental  physics,     (c)  Engineering. 

(12)  Engineering  Eield-work. 

The  conferring  of  the  Degree  of  Dcctorale  of  Science  (D.  Sc.)  is  dependent  on  the  following 
conditions  : — 

(1)  Candidates  must  have  held  the  degree  of  B.Sc.  for  a  period  of  five  years,  or 

(2)  Have  held  the  degree  of  Master  of  Arts  in  any  Scottish  University,  with  first  or  second-class 
honours  in  Mathematics  and  Natural  Philosophy,  for  five  years. 

(3)  The  presentation  of  a  thesis,  or  a  published  memoir  or  work  approved  by  the  Senatus. 
•  (4)  The  passin<T  of  an  examination,  if  required  by  the  Senatus,  from  time  to  time. 

(5)  The  thesis  for  the  D  Sc.  in  Engineering,  shall  be  a  record  of  original  research,  undertaken  by 
the  candidate,  or  of  important  engineering  work  designed  by  himself,  and  actually  carried  out, 
and  shall  be  accompanied  by  a  declaration,  signed  by  him,  that  these  conditions  have  been 
satisfied. 

These  regulations  apply  only  to  the  D.  Sc.  degrees  in  pure  Science,  and  in  Engineering;  the  B.Sc. 
degree  onlv  is  conferred  in  the  case  of  "science  in  agriculture."  ,,._,.        .       „  • 

Besides  the  degrees,  there  are  also  Certificates  of  Proficiency  awarded  in  Engineering  Science. 

28. 


1  This  course  may  also  be  taliien  provisionally  in  the  Glasgow  an  1  West  o£  Scotland  Technical  College. 
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28.  Technical  Instruction,  Boyal  University0fIreland.~Be%1A.es.  courses  in  Science,  there  is  a  Civil 
Engineering  course  and  a  course  in  Agriculture,  aud  one  in  Sanitary  Science,  m  the  Eoyal  University  of 
Ireland.  The  degrees  in  Civil  Eugiueering  are  Bachelor  and  Master— a  diploma  is  also  given.  In 
Agriculture  a  diploma  is  given,  also  in  Sanitary  Science  ;  but  the  diploma  in  this  last  instance  is  conferred 
onlv  upon  graduates  in  medicine.  .       .  .        . 

For  the  Bachelor  degree  in  Cioil  Enijineerin/j  the  matriculation  examination  and  fapst  university 
examination  must  be  first  passed.  The  latter  takes  place  one  academical  year  after  matriculation. 
Then  there  are  the  first  and  second  professional,  and  the  degree  examinations.     The  subjects  are  :— 


Isf  Professional  Exam. 

Mathematics. 
Experimental  Physics. 
Systematic  Chemistry. 
Drawing  and  Descriptive 
Architecture. 


2nd  Professional  Exam. 

Mathematics. 
Mathematical  Physics. 
Practical  Chemistry. 
Practical  Engineering. 


Degree  Elxam. 

Mathematical  Physics. 
Geology,  including  Physical 

Geography. 
Civil  Engineering,  including 

Merisuration. 
Drawing. 


The  mathematical   phy.-<ics   in   the   degree  examination  is  the  same  as  for   lionours  in  arts  (in 
the  second  University  examination)  ;  and  the  geology  is  the  same  grade  as  the  corresponding  pass  in  arts. 
The  Civil  Engineering  is  divided  into  the  compulsory  and  optional  groups,  viz.  :— 

j  Optional. 


Compulsory . 

(a)  Strength  of  materials,  stresses,  strains,  graphics. 

(b)  Surveying,  levelling,  mensuration. 

(c)  Drawing. 

(d)  Structure  of  railways  and  roads  (elementary.) 


(e)  Railway  engineering. 

(f )  Harbours,  docks,  canals. 

(g)  Waterworks. 

(h)   County  and  municipal  work, 
(i)   Electrical  engineeriug. 


The  candidate,  to  obtain  his  degree,  must  pass  in  all  the  compulsory,  and  in  any  two  of  the 
optional  subjects. 

The  B.E.  degree  involves  four  years.  Candidates  for  the  ME.  can  present  themselves  one  year 
after  obtaining  the  B.E.  They  must  have  spent  one  year  under  an  engineer  in  practice,  and  must  pass 
an  examination  in  (i)  Applied  Natural  Philosophy,  and  in  (ii)  Engineering.  1      r    1      • 

The  course  in  Agriculture  is  a  very  good  one.  The  examinations  include  the  following 
subjects,  viz.: — 

First  Exam.  \  Second  Exam.  I  Diploma  Exam. 

i  Agricultural  Chemistry  |  Geology 

Botany  and  Zoology  1  Veterinary  Hygiene 

j  Animal  Physiology  Economic  Agronomy 


Book-keeping 
Mathematics. 
Natural  Philosophy 


Chemistry 

Botany  and  Zoology 

Land  Surveying. 


Land  Surveying. 


Agriculture 

Horticulture 

Forestry. 


29.  Agricultural  Courses,  University  College  of  Wales,  Aberystwyth. — The  instruction  in  agriculture 
given  in  the  University  College  at  Aberystwyth  is  divided  into  courses,  which  vary  in  length  and  character 
accordina;  to  the  circumstances  and  special  requirements  of  different  classes  of  students.  They  comprise 
(1)  the  Degree  Course;  (2)  the  Diploma  Course;  (3)  an  Advanced  Course  in  Agricultural  Chemistry; 
(4)  Short  Courses  for  Farmers ;  (5)  Courses  for  Teachers  ;  (6)  Courses  of  Instruction  in  Dairying. 
In  the  following  account  a  brief  indication  is  given  of  each  : — 

(I)  The  Degree  Course  qualifies  candidates  to  present  themselves  for  examination  for  the  B.Sc. 
degree  of  the  University  of  Wales,  and  extends  over  three  academic  years.  It  is  open  to  candidates  who 
have  matriculated  in  the  University.  It  provides  a  training  suitable  for  land  owners,  land  agents,  teachers, 
farmers,  aud  specialists  (such  as  agricultural  chemists),  who  may  wish  to  take  a  University  degree  in 
subjects  bearing  upon  agriculture  and  rural  economy.     The  subjects  of  study  for  the  first  year  are : — 

Chemistry,  biology,  physics  or  mathematics. 
During  the  two  subsequent  years  they  are  :  — 

Elementary  logic,  agricultural  science,  comprising  agriculture,  agricultural  chemistry,  and  any 
three  of  the  following  subjects,  viz., — entomology,  veterinary  hygiene,  bacteriology,  land- 
surveying,  agricultural  law,  economics,  either  inorganic  and  organic  chemistry  or  organic 
chemistry,  botany,  zoology  or  botany,  together  with  special  one-year  courses  in  organic 
chemistry  and  geology. 

(2.)  The  Diploma  Course  is  provided  for  candidates  who  have  not  matriculated,  or  who  are  not 
prepared  to  devote  so  much  time  to  the  study  of  pure  science.  The  course  is  three  years,  but  students 
are  only  required  to  attend  two  terms  of  lectures  and  do  two  terms  of  practical  work  per  year.  The 
College  Diploma  of  "  .Associate  in  Agriculture  "  is  conferred  at  the  end  of  three  years  if  the  courses  have 
been  successfully  followed,  and  the  examinations  passed.  During  the  first  year  the  subjects  of  study 
are  :  Agriculture,  inorganic  chemistry,  animal  physiology,  arithmetic  and  mensuration,  the  Welsh 
language,  veterinary  science,  book-keeping,  economics,  and  twenty-four  weeks'  farm  work.  The  subjects 
of  study  for  the  second  year  are  Agriculture,  organic  and  agricultural  chemistry,  book-keeping, 
botany,  geology,  practical  dairying,  surveying,  geology  and  physics,  and  twenty-four  weeks'  farm  work. 
For  the  third  year  they  are  :  Mathematics,  mechanics,  surveying,  drawing,  estate  management,  forestry, 
agricultural  law,  engineering,  agricultural  botany,  entomology,  and  economics. 

This  course  is  also  recommended  to  those  preparing  for  examination  for  the  National  Diploma  ia 
Agriculture,  the  Professional  Associateship  of  the  Surveyors'  Institution,  and  other  similar  examinations. 
The  standard  for  the  Diploma  is,  of  course,  much  lower  than  for  the  Degree 

(3.) 
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(3.)  An  Advanced  Course  in  Agricultural  Ohemistri/.— This  course,  wliich  is  mainlv  practical,  is 
intended  for  those  who  wish  to  make  a  special  study  of  the  subject.  It  is  open  to  graduates  in  agricul- 
tural science  and  to  those  who  have  taken  the  College  Diploma. 

(4,)  Short  Courses  for  Fa7'mers.— These  courses  are  for  the  purpose  of  providing  technical  instruc- 
tion for  those  who  already  have  some  knowledge  of  practical  asrieulture.  There  is  an  elementary  class 
and  an  advanced  class,  which  meet  in  the  winter  months,  the  former  lasting  seven  weeks  only,  the  subjects 
of  study  being  :  Agriculture  (fifty  lectures,  treating  of  the  soils,  manures,  crops,  live  stock,  and  dairying)  ; 
chemistry  (twenty  lectures,  on  matter,  water,  air,  common  salt,  limestone,  organic  matter,  and  twenty 
hours'^ practical  work  in  the  laboratory)  ;  mathematics;  animal  physiology  (ten  lectures)  ;  the  economics 
of  agriculture  (seven  lectures)  ;  and  an  optional  course  in  Welsh.  The  advanced  course  continues  for 
twenty-two  weeks,  and  is  in  reality  a  continuation  of  the  elementary  course,  the  subjects  of  that  course 
receiving  fuller  development ;  and  veterinary  medicine  and  surgery,  physics,  botany,  geology,  land- 
surveying,  and  book-keeping  being  taught  in  addition.     There  is  also  a  supplementary  course  in  Welsh. 

(5.)  Courses  for  Teachers. — For  teachers,  special  courses  in  agriculture,  chemistry,  and  horticulture 
are  given  on  Saturdays. 

(6)  Courses  of  Instruction  in  Dairying  of  the  following  characters  are  given,  viz.  : — 

(i)  An  Elementary  Course  in  Travelling  Dairy  Schools  is  given  at  various  local  centres  and  continues 
for  two  or  more  weeks,  during  which  time  the  theory  and  practice  of  butter-making,  or  cheese- 
making  are  taught.  Certificates  of  proficiency  may  be  obtained  by  passing  an  examination  at 
the  end  of  the  course. 

(ii)  An  Advanced  Course  at  the  Dairy  of  the  University  College  of  Wales  continues  for  eight  weeks,  and 
is  designed  for  those  already  possessing  the  elementary  certificate  of  the  College  and  who  desire 
to  qualify  for  the  Advanced  Certificate.  The  course  consists  of  butter-making  (during  the 
course  each  scholar  is  expected  to  turn  out  at  least  ten  satisfactory  samples  of  prime  fresh 
butter),  practical  instruction  in  cheese-making,  and  instruction  in  dairy  theory. 

(.ii)  The  Teachers''  Course   in   Theoretical   Dairying  continues  for  ten  weeks,  during  which  time  the 
subjects  of  instruction  are: — 

Chemistry  (lectures,  demonstration,  and  laboratory  practice)  ;  botany  (lectures  and 
demonstrations)  ;  bacteriology  and  fungology  (lectures  and  demonstrations)  ;  animal 
physiology  (ten  lectures)  ;  and  dairying  (twenty  lectures).  This  course  is  primarily 
for  those  students  who  desire  to  qualify  for  the  "  Dairy  Teachers'  Certificate,"  or  for 
the  National  Diploma  in  Dairying. 

The  Dairy  Teachers'"  Certificate '\s  awarded  to  those  students  who  have  recsived  practical  instruction 
for  eight  weeks  in  butter-making  and  cheese-making,  who  have  attended  the  ten  weeks'  course-of  lectures 
outlined  above,  and  who  have  passed  the  examination  at  the  end  of  the  course. 

The  National  Difloina  in  Dairying  is  granted  by  the  Royal  Agricultural  Society  of  England  and 
the  Highland  and  Agricultural  Society  of  Scotland.     The  requirements  are : — 

(a)  A  general  knowlerige  of  all  matters  connected  with  the  management  of  a  dairy  farm,  including 

the  rearing  and  feeding  of  stock, 
(i)  A  thorough  acquaintance,  both  practical  and  scientific,  with  everything  connected   with  the 

management  of  a  dairy,  and  the  manufacture  of  butter  and  cheese, 
(c)  Practical  skill  in  dairying,  to  be  tested  by  the  making  of  butter  and  cheese. 
(rf)   Capacity  for  imparting  instruction  to  others. 

Extension  lectures  and  demonstrations  in  agriculture  are  given  in  various  districts  on  such  subjects 
as  the  following  : — 

(1)  The  growth  and  requirements  of  plants ;  (2)  manures  and  manuring  of  garden  crops ; 
(3)  management  of  garden  soils  ;  (4)  plants  and  their  environments  ;  (5)  allotment  gardening 
for  pleasure  and  profit;  (G)  a  model  cottage  garden;  (7)  hardy  fruits;  (8)  bush  fruits; 
(9)  strawberries  and  raspberries;  (10)  salads;  (11)  roses;  (12)  the  flower  garden;  (13) 
potatoes;  (14)  the  cabbage  family  :  (IT))  peas  and  beans  ;  (16)  leeks  and  onions;  (17)  garden 
root  crops;  (18)  flowering  bulbs;  (19)  tomatoes;  (20)  diseases  and  pests;  (21)  sea  kale, 
asparagus,  and  celery  ;  (22)  window  gardening;  (23)  budding  and  grafting  ;  (24)  propagation 
of  plants  ;  (25)  management  of  bees  ;  (26)  hints  for  making  hives  and  appliances  ;  (27)  Queen 
rearing  and  introducing  ;  (28)  manipulating  bees  ;  (20)  feeding,  stimulating,  and  forcing  bees  ; 
(30)  ripening,  grading,  and  marketing  honey. 

30.  Courses  in  Agriculture,  University  College  of  North  Wales,  Bangor. — Instruction  in  this 
department  of  applied  science  is  given  by  means  of  'in-college  courses  "  and  by  "  out-college  work." 
The  in-college  courses  comprise  the  I'oUowing  : — • 

(1)  A  two  years'  diploma  course  ;  (2)  an  advanced  course  in  agricultural  chemistry  of  one  year's 
duration;  (3)  a  one  year's  course;  (4)  special  courses  of  ten  weeks  each;  (5)  third  year's 
course  for  day  training  students  ;  (6)  a  course  covering  one  year  for  dairy  teachers  and  those 
desiring  an  advanced  knowledge  of  dairy  work  ;  (7)  a  three  years'  course  leading  to  the  degree 
of  B.Sc. 

For  the  Two  Tears'  Diploma  Course,  each  of  which  is  divided  into  three  terms,  the  subjects  of 
study  for  the  first  year  are  : — ■ 

Agriculture,  farm  classes,  chemistry,  mechanics,  botany,  geology,  botanical  laboratory,  land  surveying, 
chemical  laboratory,  entomology.     For  the  second  year  they  are  : — 

Agriculture,  farm  classes,  zoology,  architectural  drawing  and  building  construction,  book- 
keeping, chemical  laboratory,  zoological  laboratory,  veterinary  hygiene,  agricultural 
botany,  agricultural  chemistry,  heat,  architectural  drawing  and  building  construction, 
botanical  laboratory  and  agricultural  engineering. 
Certificates  must  be  obtained  in  all  the  subjects  before  the  diploma  is  awarded. 

The 
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The  Advanced  Course  in  Agricultural  Chemistry  is  for  those  who  desire  to  specialise  in  agricultural 
chemistry  after  having  attended  the  two  years'  course  above  outlined.  It  is  of  one  year's  duration,  and 
includes  the  following  subjects,  viz. : — Agricultural  chemistry,  oro;anic  chemistry,  chemical  laboratory  for 
eiehteen  hours  per  week.     Students  after  a  successful  completion  of  this  course  are  entitled  to  an 

additional  diploma.  ,    ,     ^       ,  , ,     ,     ,  ,     ^i     /•  n  j.  . 

The  One  Year  Course  is  intended  for  students  who  are  unable  to  take  the  tuil  two  years  course 

and  consists  of  a  selection  of  classos  therefrom.  ,    ,  ,       ,.  m,        .•    ^ 

The  Special  Courses  continue  for  two  terms  which  are  each  ot  ten  weeks  duration.  Ine  subjects 
treated  of  are  agriculture,  farm  classes,  chemistry,  land  surveying,  agricultural  chemistry,   and  book- 

The  Third  Tear's  Course  for  Bay  Training  Students  is  a  special  course  for  those  who  desire  to 
specialise  in  their  third  year  in  agriculture  and  subjects  specially  connected  with  the  curriculum  of  rural 

The  Course  for  Dairy  Teachers  and  those  desiring  an  advanced  Jenowledge  of  dairy  work,  covers  one 
term  on  a  satisfactorily  completion  of  which  a  special  certificate  is  awarded.  The  subjects  of  study 
comprise  dairy  farming,  chemistry,  chemical  laboratory,  physiology,  physiological  laboratory,  and  book- 

A  Three  Tears  Course  leading  to  the  Degree  of  B.Sc.—  V viov  to  entering  upon  this  course  the 
matriculation  examination  of  the  University  of  Wales,  of  which  this  is  one  of  the  constituent  colleges, 
or  an  examination  recognised  by  the  University  ai  equivalent,  must  be  passed.  The  subjects  of  study  are 
divided  into  Intermediate  Courses  and  FinaL  Courses.  The  examinations  in  the  intermediate  courses, 
which  are  chemistry,  botany  or  zoology,  physics,  and  either  elementary  logic  or  engineering  drawing,  are 
held  at  the  close  of  the  first  year,  while  at  the  tsrmination  of  the  third  yeur  tlie  e.xaminations  in  the  final 
courses  take  place,  viz.,  in  agricultural  science,  ie.,  agriculture,  agricultural  chemistry,  and  three  of  the 
following  five  subjects  :  land  surveying,  architectural  drawing  and  building  construction,  veterinary 
hygiene,  entomology,  and  law  of  landlord  and  tenant ;  and  one  of  the  following  groups  of  courses  in  pure 
science:— (1)  organic  and  inorganic  chemistry  ;  (2)  organic  chemistry,  botany,  and  zoology— any  too ; 
(3)  organic  chemistry,  with  botany  and  zoology  as  subsidiary  subjects  ;  (4)  botany,  with  organic  chemistry 
and  zoology  as  subsidiary  subjects. 

The  Agriculturjl  Department  of  the  University  College  of  N'orth  Wales  is  recognised  by  the 
Surveyors'  Institution  as  an  approved  college  of  professional  instruction. 

A  Professional  Associate  of  the  Surueyors  Institution  must  sit  for  the  Students'  Proficiency 
Examination  held  by  that  institution,  after  passing  its  preliminary  examination,  and  devoting  two  years 
to  the  study  of  agriculture  in  the  University  College  of  Korih  Wnles. 

For'the  purpose  of  promoting  out-college  instruction  in  agriculture,  the  College  and  the  five  County 
Councils  of  Anglesey,  Carnarvonshire,  Denbighshire,  Flintshire,  and  Montgomeryshire,  have  co-operated. 
The  County  Councils  raise  an  annual  sum  of  about  £1,100,  which  is  divided  nearly  equally  between  the 
various  counties,  and  is  expended  in  various  ways,  such  as  butter-making  competitions,  field  experiments, 
exhibitions,  extension  lectures,  and  scholarships. 

There  are  facilities  afforded  for  extension  work  in  agriculture  by  the  University  College  of  the 
following  description: — ■(!)  For  dairy  instruction  there  are  two  da'ry-schools  maintained  by  the  College, 
and  three  fully-equipped  travelling  dairies.  (2)  Classes  for  the  instruction  of  schoolmasters  in  subjects 
bearing  upon  agriculture.  (3)  Local  classes  in  agriculture.  (4)  Extension  lectures  by  members  of  the 
College  staff;  and  (5)  field  experiments  supervised  by  members  of  the  College  staff. 

31.  Course  in  Electrical  Engineering,  University  College  of  North  Wales,  Bangor. — This  course  is 
of  tvto  years'  duration,  and  is  given  by  means  of  lectures,  experimental  work,  and  laboratory  practice.  It 
is  suitable  for  those  who  desire  to  become  electrical  engineers.     The  course  of  study  is  as  follows : — 

First  Tear. 

Lecture  Courses. — Mechanics.     Physics  (mechanics,  heat,  electricity,  and  magnetism,  including  electric 

units  and  sketch  of  dynamo-electrical  machinery). 
Laboratory  Courses. — Elementary  physical  measurements  (use  of  balance,  barometer,  thermometers,  etc.). 

Easy  qualitative  work  in  electricity  and  magnetism.     Electric  and  magnetic  measurements. 

Second  Tear. 

Lecture  Course. — Electric  and  magnetic  principles  and  measuremont.-i.  Theory,  practical  use,  and  testing 
of  dynamos,  motors,  and  transformers.  Electric  lighting,  transmission  and  distribution  of  power. 
The  steam-engine  and  other  heat-engines. 

Laboratory  Course. — More  advanced  electric  and  magnetic  measurements,  including  determination  of 
magnetic  quality  in  various  specimens.  Management  of  machinery.  Experimental  determination 
of  dynamo  constants  and  characteristic  curves.  Measurement  of  electric  power  and  efiSciency 
in  electric  light  and  other  circuits. 

For  a  full  training,  practical  work  in  a  large  factory,  where  all  departments  of  electrical  engineering 
are  represented,  would  be  necessary. 

This  is  the  only  Engineering  course  given  in  this  College. 

The  requirements  of  the  University  of  Wales  for  the  B.Se.  Degree  in  Engineering  Science  are 
given  in  the  account  immediately  following  of  the  University  College  of  South  Wales  and  Monmouthshire, 
another  constituent  College  of  the  University. 

32.  Engineering  Courses,  University  College  of  South  Wales  and  Monmouthshire,  CardiJ.— These 
courses  include  instruction  m  (1)  Engineering  Drawing  ;  (2)  Engineering  Drawing  and  Machine  Design  ; 
(3)  Applied  Mechanics  and  strength  of  materials  ;  (4)  Mechanical  Engineering ;  (5)  Civil  En<'ineering ; 
(6)  Surveying;  (7)  Electrical  Engineering  and  Mechanical  Laboratory.  There  is  also  a  "course  in 
Mining. 

The  courses  are  of  three  years'  duration,  at  the  termination  of  which,  if  the  examination  at  the  end 
of  ea^h  academic  year  has  been  passed,  the  degree  of  B.Sc.  is  conferred  by  the  University  of  Wales  on 
matrieulated  students.  Students  follow  the  courses  of  the  affiliated  colleges,  but  the  examinations  are 
held  at,  and  the  degrees  conferred  by,  the  University  itself.  The 
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The  subjects  for  the  intermediate  examination  include  three  or  four  of  the  following :— Mathe- 
matics physics  chemistry,  and  either  botany  or  zoology.  Por  the  iinal  examination  the  subjects  of  study 
must  be  one  or  the  following  groups : —  j  j 

Mechanical  I^ngineering  Qrouf,  comprising  : — 

(o)  Pure   and   applied  mathematics,  including         {d)  Machine     design    and     practical  •  therino- 
rigid  dynamics.  dynamics. 

(h)  Applied  mechanics  and  strength  of  materials.         (e)    Engineering  drawing. 
(c)  Mechanical  engineering. 

Civil  Engineering  Group,  comprising  : — 
(a)  Pure  mathematics  or  applied  mathematics.  {d)  Theory  and  design  of  structures. 

(i)  Applied  mechanics  and  strength  of  materials.         (e)    Geology. 
(c)   Surveying  and  setting  out  works.  (/)  Engineering  drawing. 

Mectrical  Engineering  Qi-ouj},  comprising  : — 
(o)  Pure  and  applied  mathematics.  (d)  The  steam-engine  and  other  prime  movers. 

(6)  Physics  (heat,  electricity,  and  magoetism).  (e)    Applied  electricity. 

(c)   Applied  mechanics  and  strength  of  materials.         (/)  Engineering  drawing. 

Mining  Engineering  Orouj),  comprising  : — 
(a)  G-eology.  (d)  Mining. 

(i)   Mechanical  engineering.  (e)  Engineering  drawing. 

(a)   Surveying. 

Metallurgical  Science  Group,  comprising  : — 
(a)  Inorganic  chemistry.  "  (c)    Geology. 

(h)  Metallurgy.  (d)  Engineering  drawing. 

Agriculture  and  Bural  Economy  Group,  comprising  : — 

{a)  Agricultural  science. 

(6)   Either  (1)  Organic  chemistry  and  inorganic  chemistry; 

or  (2)  Two  of  the  following  subjects  : — Organic  chemistry,  botany,  zoology  ; 

or  (3)  Organic  chemistry,  together  with  two  of  the  following,  pursued  as  subsidiary  subjects  : 
Botany,  zoology,  geology  ; 

or  (4)  Botany,  together  with  two  of  the  following,  pursued  as  subsidiary  subjects :  Organic 
chemistry,  zoology,  geology. 

The  buildings  of  the  Engineering  Department  comprise  a  large  and  well-lighted  drawing-office, 
lecture-room,  library,  testing-house,  mechanical  laboratory,  and  workshop. 

During  the  iirsb  two  years  students  should  devote  their  time  principally  to  all  the  various  branches 
of  drawing,  and  the  principles  of  applied  mechanics  and  mechanical  design.  During  the  third  year, 
students  are  permitted  and  encouraged  to  specialise  in  particular  branches. 

Course  in  Public  Health  and  Hygiene. — The  programme  of  study  is  as  follows: — In  the  first  year, 
the  subjects  studied  are  physics,  practical  physics,  elementary  physics,  chemistry,  chemical  philosophy, 
practical  chemistry,  biology,  practical  biology,  anatomy,  anatomy  demoostralion,  materia  medica.  For 
the  second  year  the  subjects  are  anatomy  and  anatomy  demonstration,  physiology,  hi&tology,  practic^il 
and  organic  chemistry,  and  materia  medica.  During  the  third  year  insiruction  is  given  in  anatomy, 
anatomy  demonstration,  physiology  (elementary  and  advanced),  chemistry  (practical  and  organic), 
pharmacology,  and  advanced  histology. 

There  is  a  Training  School  of  Goolcerg  and  Domestic  Arts  in  the  College.  The  school  is  under  the 
management  of  a  Committee  appointed  by  the  Council  of  the  College.  Jt  is  under  Government  inspection. 
Students  are  prepared  for  the  Diplomas  of  the  Board  of  Education  in  Cookery,  Laundry  Work,  and 
Housewifery,  and  for  the  Diplomas  granted  by  the  Committee,  with  the  approval  of  the  Board  of 
Education. 

33.  General  Observations  on  the  Technical  Courses  in  British  Universities. — In  general  it  may  be 
said  that  the  condition  that  a  knowledge  of  Latin  or  Greek  shall  be  demanded  has  been  abandoned.  The 
preparation  at  entrance  on  the  technical  or  professional  courses  is  less  thorough  than  in  Europe  generally. 
There  is  considerable  variety  in  the  development  of  the  courses  in  the  different  universities.  In  some 
cases  there  is  an  insuflSciency  in  the  opportunity  for  specialisation. 

The  necessity  for  good  equipments  for  teaching  professional  courses  is  growing  rapidly,  and  recent 
extensive  additions  to  apparatus  equipments  at  the  time  of  the  Commissioner's  visit  in  the  case  of  most 
of  the  universities  disclosed  the  growing  recognition  of  the  importance  of  a  sound  and  liberal  scheme  of 
higher  technical  education. 

Eeference  will  now  be  made  to  a  lower  grade  of  technical  instruction, 
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The  Mimicipal  School  of  Technology,  Manchester. — The  Municipal  School  of  Technology  of 
Manchester  is  one  of  the  most  finely-equipped  institutions  in  the  United  Kingdom.  It  exists  for  the 
purpose  of  providing  instruction  and  training  in  the  principles  of  science  especially  in  their  application 
to  the  Industrial  Arts,  and  with  a  view  to  imparting  a  just  understanding  of  the  foundations  upon  which 
these  arts  rest,  and  in  this  way  to  promote  their  best  development.  The  School  has  Technical  Day 
Courses,  Special  Courses,  Day  Classes  for  Women,  and  Evening  and  Saturday  Classes,  and  gives  its 
instruction  by  means  of  lectures,  laboratory  and  shop  work,  together  with  scientific  research  directed  to 
the  solution  of  industrial  problems. 

The  conditions  of  admission  to  the  Day  Classes  are  that  the  candidate  must  be  not  less  than  15 
years  of  age  ;  must  produce  a  reference  from  the  school  previously  attended,  and  pass  the  Entrance 
Examination,  or  a  certificate  of  having  passed  some  public  qualifying  examination,  such,  for  example,  as 
the  Oxford  or  Cambridge  Local,  the  College  of  Perceptors,  the  Matriculation  for  Entrance  to  a  British 
University,  or  other  equivalent  examiuation.  The  subjects  of  the  entrance  examination  are — English, 
including  Greography  and  History,  Mathematics,  Freehand  Drawing,  and  three  of  the  following,  one  of 
which  must  be  a  language  : — Erench,  German,  Latin,  Chemistry,  Physics,  Mechanics.  Another  condition 
of  admission  is  that  the  students  adhere  strictly  to  the  school-hours. 

Eor  each  Department  the  fees  are  £15  15s.  for  each  complete  session,  payable  in  advance. 
Students  only  taking  special  courses  are  charged : — For  each  lecture,  workshop  or  drawing  course,  Gd. 
per  hour ;  and  for  each  laboratory  course.  Is.  per  hour ;  but  in  no  case  are  students  admitted  for  a  less 
period  than  half  the  session.  A  deposit  of  £1  Is.  is  required  of  each  student  for  breakages,  the  balance 
remaining,  if  there  be  any,  is  returned  one  month  after  the  close  of  the  session. 

The  Day  Courses  in  the  Manchester  School  of  Technology  are  of  three  years'  duration  (the  pre- 
paratory course,  however,  being  very  short),  and  are  the  following,  viz.: — ■ 

(I)  Preparatory  Course ;  (2)  Mechanical  Engineering ;  (3)  Electrical  Engineering  and  Technical 
Physics  ;  (4)  Sanitary  Engineering  ;  (5)  Bleaching,  Dyeing,  and  Printing,  Brewing,  Paper- 
making,  and  Metallurgy,  and  Technical  Chemistry  ;  (6)  Photographic  and  Printing  Crafts  ; 
(7)  The  Manufacture  of  Textiles  and  (8)  Architecture,  Preparatory  course,  and  course  for  the 
Intermediate  Examinations  of  the  E.I.B.A.  The  Diploma  of  the  School  is  awarded  to  students 
in  each  Department  after  a  satisfactory  completion  of  the  three  years'  course.  The  various 
courses  will  be  referred  to. 

35.  The  Preparatory  Course,  Manchester  School  of  Technology. — The  preparatory  course  is  designed 
for  the  special  benefit  of  those  students  who  prove  by  the  results  of  the  entrance  examination  that  they 
have  not  sufficient  preparation  in  their  studies  to  enter  the  Technical  Departments  of  the  School.  Only 
those  students,  however,  who  shew  promise  that  one  session's  preparation  will  render  them  efficient,  can 
be  admitted.  The  subjects  taught  are  English,  Grerman,  iMathematics,  Geography,  Chemistry,  "Wood- 
work, Mechanics,  lectures  and  Laboratory  Practice,  Geometry,  Freehand  Drawing  and  Physics  including 
lectures  and  laboratory  practice. 

36.  Course  in  Mechanical  Engineering,  Manchester. — The  instruction  given  in  this  course  is 
practical,  theoretical,  and  experimental,  but  it  is  intended  to  he  specially  strong  on  the  experimental  side  ; 
and  consequently  large  laboratories  are  provided,  equipped  with  plant  of  large  capacity,  entirely  for 
experimental  work.     The  following  is  the  course  of  study  : — 

CuEEICULtTM    OP    CotJESE. 


Subjects. 


Hours  per  Week. 


First  Year. 
Mathematics 
Drawing  and  Geometry 
Mechanics,  including  Laboratory 
Physics,  including  Laboratory 
Chemistry,  including  Laboratory 
Workshop  Exercises    ... 

German...         ...         ...         

English 

Total  ... 


G 
7 
3 
6 
6 
3 
2 
2 

35 
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Subjects. 


Second  Year. 

Mathematics 

Drawing 

Mechanics,  including  Laboratory... 

Theory  of  Mechanics         

Theory  of  Structures         

Theory  of  Heat  Engines  ... 
Properties  of  Materials  ... 
Machine  Design     ... 

Engineering  Workshop     ...         ...         ...         

Machine  Testing  Laboratory        

Graphics  and  Machine  Testing 

Heat  Engine  Laboratory  and  Materials  Testing  Laboratory 
Smiths' Work         

Moulding •  

Electrical  Engineering,  including  Laboratory 

Physics,  including  Laboratory     

Chemistry,  including  Laboratory 

German 

Totals       

Third  Year. 

Mathematics 

Machine  Design 

Theory  of  Machines  

Theory  of  Heat  Engines 

Hydraulics,  including  Laboratory  

Machine  Testing  Laboratory        

Heat  Engine  Laboratory 

Tool-room    ... 

Engineering  Physics  Laboratory 

Specifications 

Electrical  Engineering,  including  Laboratory 

Physics  Laboratory  

Metallurgy,  including  Laboratory  

Totals      


Hours  per  Week. 


Term  1. 


i 
5 
3 
2 
1 

2 
1 
3 


3 
2 
1 
B 
1 
2 


35 


Term  2. 


4 
3 

1 
1 

2 


3 
3 

5 
3 

5 

1 
3 
2 


35 


1 

... 

6 

7 

2 

... 

2 

1 

4 

3 

3 

3 

5 

11 

2 

4 

3 

1 

5 

... 

3 

... 

1 

3 

35 

35 

S7    FI.etrical  maineerinq  and   Technical  Phjslcs,  Manchester. -1\q  course  of  instruction  in 
Electric^-  E^gtreringtrdTaTarefully-graduated  t/aining,  and  students  -e  fa-har.ed  w.^h  method 
of  accurate  measurement  and  observation,  and  instruction  is  g';«°  ^f  ^^  ^'^^  *°  ^^^^X^d      The 
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ptysics,  electrical  engineering,  mechanical  engineering,  and  cliemistry.  Systematic  instruction  is  also 
provided  in  the  workshops  in  the  use  of  wood  and  metal  working  tools.  The  following  programme  will 
give  an  indication  of  the  details  of  study  : — ■ 

CUEEICULUM   OP   THE   CoUESE   IS  ElECTBICAL   ENGINEEEISf O  AND   TECHNICAL   PhTSICS. 

The  first  year  is  identical  with  that  of  Mechanical  Engineering. 


Hours  per  Week. 


Subjects. 


Mathematics ... 
German 

Physics 

Electrical  Engineering 

Electrical  Laboratory 

Alternate  Currents  ... 

Electrical  Design 

Theory  of  Machines... 

Theory  of  Heat  Engines 

Theory  of  Structures 

Properties  of  Materials 

Mechanics 

Mechanical  Drawing 

Engineering  Workshop 

Graphics  and  Machine  Testing 

Heat  Engine  Laboratory    ... 

Materials  Testing  Laboratory 

Moulding 

Chemistry,  including  Laboratory 

Electrical  Calculations 

Electrical  Specifications 

Hydraulics  ^... 

Hydraulics  Laboratory 

Mechanical  Engineering  Laboratory 


38.  Mquipmeni  for  Instruction  in  JSlectrical  Engineering  and  Teclinical  Physics,  Manchester. — 
For  this  instruction  there  are  two  lecture  rooms,  four  laboratories  lor  work  in  physics  and  electro- 
technics,  a  research  laboratory,  two  dynamo  and  motor  testing  rooms,  a  standardising  laboratory,  a 
high-tension  room  ;  electro-chemical,  photometric,  and  optical  laboratories  ;  instrument  testing,  cable 
testing,  and  experimental  accumulator  rooms.  The  laboratory  and  testing-rooms  are  equipped  with  the 
modern  English,  American,  and  Continental  plant  and  appliances. 

The  electrical  plant  includes  four  100-kilowatt  steam  dynamos  of  different  types  and  a  50-kilowatt 
turbo-dynamo  by  Parsons.  Three  50-kilowatt  experimental  machines,  by  Schuckert,  coupled  together. 
A  30-kilowatt  three-phase  generator,  of  the  rotating  field  type.  A  10-ton  electric  tram  car,  body 
complete  with  motors,  controllers,  etc.,  mounted  on  friction  wheels  for  experimental  purposes.  Two 
wingle-phase  inductor  alternators,  of  15-kilowatt,  driven  by  two  220-volt  continuous  current  motors.  A 
l.j-kilowatt  three-phase  generator,  coupled  direct  to  a  -lOO-volt  c.c.  motor.  Two  5-kilowatt  rotary 
converter  sets,  with  transformers,  switchboard,  etc.  A  triple  continuous  current  set  of  15-kilowatt,  fitted 
with  slip  rings,  and  specially  designed  for  experimental  work.  A  10-kilowatt  Edison-Hopkinson  c.c. 
dynamo,  coupled  to  a  10-horse  power  steel-clad  motor,  and  a  motor  generator  giving  100  amperes  at 
20  volts.  Pive  sets  of  experimental  accumulators,  with  a  maximum  discharge  rate  of  4,000  amperes. 
The  laboratories  are  all  supplied  with  continuous,  alternating,  and  three-phase  currents  at  various 
tensions,  and  contain  examples  of  all  the  most  modern  forms  of  electrometers,  galvanometers,  potentio- 
meters, wattmeters,  voltmeters,  ohmmeters,  and  other  testing  instruments. 


39.  Course  in  Munioifal  and  Sanitari/  Engineering.— 1h\s  course  is  specially  designed  for  those 
who  intend  to  become  municipal,  sanitary,  or  civil  engineers,  architects,  builders,  clerks  of  works,  sanitary 
inspectors,  or  factory  inspectors  ;  and  also  for  those  students  who,  being  already  engaged  in  qualifying 
for  any  of  the  foregoing  professions  or  trades,  desire  a  special  knowledge  of  sanitary  engineering  in  all 
or  any  of  its  various  branches,  or  of  the  principles  and  practice  of  plumbers'  work.  The  courses  consist  of 
jtistruction  m:— (o)  The  scientific  principles  upon  which  good  work  is  based.  (J)  The  practical  application 
of  Ihe.e  principles,     (c)  Drawing  and  the  preparation  of  specifications  and  quantities,     {d)  Practical 

surveying 
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surveying  and  levelling,  (e)  Visits  to  works  (finished  and  in  course  of  construction).  A  more  detailed 
conception  of  the  course  will  be  gained  by  referring  to  the  following  programme  of  work  for  the 
three  years : — 

CuRBicuLUM  OP  Course  in  Mukicipal  and  Sanitaut  Engineering. 
The  subjects  for  the  first  year  are  identical  with  those  of  the  two  preceding  courses. 


Subjects. 


Hours  per  Week. 


Year  II. 


Year  III. 


Term  1. 


Term  2. 


Term  1. 


Term  2. 


Mathematics... 

Grerman 

Sanitary  Engineering 

Building  Construction 

Drawing  and  Preparation  of  Specifications 

Building  Construction  Drawing 

Surveying  and  Levelling 

Plumbing  Workshop 

Mechanics,  including  Laboratory  Work    ... 

Graphics 

Theory'of  Structures 

Properties  of  Materi  als 

Hydraulics    ... 

Hydraulics  Laboratory 

Materials  Testing  Laboratory 

Physics 

Electrical  Engineering 

Chemistry,  including  Laboratory  Work    .. 

Sanitary  Engineering  Workshop    ... 


4 
2 
2 
1 

3 

•) 

5 
3 


1 
3 

3 
1 
1 

4 


2 
1 
3 
3 

4 


5 
11 


5 

13 


40.  Equipment  for  Instruction  in  Municipal  and  Sanitary  Engineering. — The  equipment  for  this 
instruction  consists  of  a  commodious  drawing-office  and  lecture-room,  well  equipped  with  modern 
appliances,  and  a  well-arranged  workshop,  containing  benches  for  132  students.  Each  bench  is  fitted 
with  gas  furnaces,  oxy -hydrogen  and 'apparatus,  and  all  tools  necessary  for  carrying  out  the  practical 
work  of  the  department.  A  portion  of  the  workshop  is  set  apart  for  appliances  used  in  connection  with 
house  drainage,  and  provision  is  made  for  laying  and  testing  the  efficiency  of  drains,  traps,  and  flush  tanks  of 
various  kinds  used  for  drainage  purposes.  The  extensive  drainage  arrangements  of  the  school  form  a 
part  of  the  equipment  of  this  section,  and  can  be  used  for  demonstration  purposes,  and  for  experiments 
relating  to  the  ventilation  and  discharging  capacity  of  drains.  Examples  of  waste  and  other  pipes  used  for 
domestic  purposes  are  arranged  for  the  use  of  the  student  so  as  to  illustrate  the  most  modern  practice. 

Eor  the  purpose  of  instruction  iu  sewerage  work,  arrangements  are  made  by  which  students  can 
lay  short  lengths  of  sewers  of  various  shaped  sections  and  of  diffei'ent  materials,  and  to  exhibit  the  use  of 
suitable  timber  supports  for  the  sides  of  the  trenches  in  various  kinds  of  ground.  Appliances  for  raising 
sewage  from  low  to  high  levels  are  fixed  and  at  work.  The  arrangements  used  for  flushing  sewers,  and  other 
details  of  construction,  are  shewn  by  special  apparatus  in  working  order,  by  models,  and  by  drawings. 

The  methods  of  collection  and  storage  of  water  are  illustrated  by  plans,  sections,  diagrams,  and 
models  of  works  constructed  for  water  supply,  and  a  large  number  of  water-meters  by  different  makers 
are  fixed  and  arranged  so  that  a  student  may  thoroughly  understand  the  principles  upon  which  they  are 
constructed,  and  test  their  efficiency.  .        c  x,   -u- 

Appliances  are  provided  for  practical  dealing  with  the  ventilation  and  heating  of  buildings. 

Examples  are  shewn  of  the  most  approved  methods  of  supplying  hot  water  for  domestic  and  other 

purposes.  .,..,.. 

There  is  a  large  collection  of  material  used  in  the  making  of  roads  and  streets,  and  special  facilities 
provided  for  examining  and  testing  the  character  and  properties  of  materials  best  suited  for  certain  work. 

41  Course  in  Ghemistrt/  and  Chemical  Technology,  Municipal  School,  Mati Chester. —This  Department 
is  divided  into  five  sections,  viz. :  (1)  General  Technical  Chemistry;  (2)  Metallurgy;  (3)  Paper 
manufacture;  (4)  Dyeing;  and  (5)  Brewing.  The  aim  of  each  separate  course  is  to  train  the  student 
in  the  purely  scientific  parts  of  his  subject,  and  then  to  teach  him,  by  experiment,  how  scientific  principles 
may  be  applied  to  the  operations,  and  in  the  development  of  industrial  chemistry.  The  courses  are  of 
three  years'  duration,  and  the  work  of  the  second  and  third  years  {i.e.,  of  the  special  instruction)  is 
outlined.    The  details  are  as  follow  : — 

CoTJESES  OF  Study  in  General  Chemistry. 


Subjects. 


Inorganic  Chemistry 

Organic  Chemistry 

Metallurgy 

Chemical  Laboratory 

Physical  Chemistry 

Physics 

Physical  Laboratory 


Hours  per  week. 


Year  II.    Year  III. 


2 
2 
2 
16 
1 
1 
3 


2 
28 


Subjects. 


Hours  per  week. 


Year  II.    Year  III. 


Mechanical  Drawing 

Mechanical  Engineering 

Engineering  Laboratory 

German    ... 

General  Chemistry 

Alkali  manufacture 

Chemical  Engineering  and  Plant 


COITESE 
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COUESE  nr   METALlTJEflT. 


Subjects. 


Hours  per  Week. 


Year  11. 


Year  III. 


Term  1. 


Term  2. 


Metallurgy  ... 

Mineralogy  and  Geology   ... 

Practical  Metallurgy 

Inorganic  Chemistry 

Chemical  Laboratory 

Physical  Chemistry 

Physics 

Physical  Laboratory 

Mechanical  Drawing 

Mechanical  Engineering    ... 

Engineering  Laboratory     ... 

German 

Practical  Mineralogy 

Properties  of  Materials      

Materials  Testing  Laboratory 

Electrical  Engineering 

Electric  Furnace  Work 

"Workshop    ... 

Surveying     ... 

Chemical  Engineering  and  Plant  ... 


2 
2 
10 
2 
6 
1 
1 
3 
2 
2 
2 
2 


2 
2 
4 

1 

3 
3 
1 


3 

2 
9 


CoTJBSE  IN  Papeb  Manufacttjee. 


Hours  per  Week. 

Year  II. 

Year  III. 

Paper  Manufacture  .. .          

Dyeing 

Natural  and  Artificial  Colouring  Matters . 

Inorganic  Chemistry            

Alkali  Manufacture  ... 

Organic  Chemistry 

Chemical  Engineering  and  Plant    ... 
Chemical  Laboratory 

„               „         (1st  Term) 
Physical  Chemistry  ... 

Physics            

Physical  Laboratory 
Mechanical  Drawing 

Mechanical  Engineering      

Engineering  Laboratory       

Building  Construction  (2nd  Term) 
German 

4 
6 

"i 

2 

"s 

"l 
1 
3 

2 

'.           2 
2 

.     2 

13 

2 

"i 

o 

1 

12 
12 

2 
2 

The  following  are  the  details  : — 


CotiESE  IN  Dyeing. 


Subjects. 


Dyeing  

Dyeing  Machinery  ... 
Dyeing  Laboratory  ... 
Inorganic  Chemistry 
Organic  Chemistry  .. 
Chemical  Laboratory 
Physical  Chemistry  ... 
Physics 

Physical  Laboratory... 
Mechanical  Drawing 
Mechanical  Eogineering 

Engineering  Laboratory      [ 

Dyehouse 

Natural  and  Artificial  Colouring  Matters! 

Chemical  Engineering  and  Plant    ...         [ 

Alkali  Manufacture .'" 

Spinning  and  Weaving  (1st  Term)'" 
Building  Construction  (2nd  Term) 
German 


Hours  per  Week. 


COUBSX 
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COUESE   IN   BeeWIKG. 


Subjects. 


Hours  per  Weelc. 


Year  II. 


Brewing  Lecture 

Brewing  Laboratory  or  Brewhouse 

Inorganic  Chemistry 

Organic  Chemistry 

Chemical  Laboratory 
Physical  Chemistry  ... 

Alkali  Manufacture 

Chemical  Engineering  and  Plant    . . 

Physics 

Physical  Laboratory 

Mechanical  Drawing 

Mechanical  Engineering 

Engineering  Laboratory       

German 


Year  III. 


10 


17 


1 

... 

1 

1 

1 

1 

3 

2 

2 

2 

42.  Laboraiories  of  the  Chemical  Department. — The  laboratories  of  the  chemical  department  are 
supplied  with  water,  gas,  electric  power,  steam,  hydrogen  sulphide,  vacuum  and  compressed  air,  and  are 
fitted  with  drying  ovens,  sand-baths,  evaporating  cupboards,  and  distilled  water  plant  operated  by  steam 
from  the  main  boilers.  The  main  inorganic  laboratory  has  an  area  of  3,900  square  feet,  and  is  ventilated 
by  a  rotatory  air  propeller ;  it  has  bench  accommodation  for  eighty  students.  The  chief  organic  laboratory 
accommodates  sixty-four  students,  and,  in  addition  to  the  fittings  mentioned  above,  it  contains  a  large 
model  Pluess  pump  worked  mechanically  and  provided  with  drying  apparatus  cooled  by  liquid  air,  for 
use  in  distillation  under  very  low  atmospheric  pressures.  It  is  also  provided  with  mechanical  shaking, 
stirring,  and  grinding  apparatus,  centrifuges,  etc.,  worked  by  electric  power.  An  Auxiliary  laboratory 
has  been  fitted  up  for  organic  work  of  special  kinds,  and  on  the  roof  has  been  erected  a  commodious 
laboratory  in  which  chemical  operations  giving  rise  to  disagreeable  fumes  can  be  conveniently  performed. 
The  combustion  room  is  fitted  with  combustion  and  Carius  furnaces  used  in  organic  analysis,  and  also 
contains  a  number  of  autoclaves  of  various  patterns  and  sizes.  The  physical  chemistry  laboratory  has  an 
area  of  1,230  square  feet,  and  is  equipped  with  constant  temperature  baths,  apparatus  for  molecular 
weight  and  electrical  conductivity  determinations,  spectroscopes,  spectrometers,  polarimeters,  goniometers, 
refractometers,  calorimeters,  and  calorimetric  bomb,  etc.,  and  with  a  bench  supplied  with  current  for 
electro-chemical  work.  The  apparatus  used  in  the  analysis  of  gases  is  fitted  with  automatic  mercury 
pumps  and  with  a  mercury  distillation  apparatus.  A  water  analysis  laboratory  has  been  provided  in 
order  to  avoid  the  diflBculties  inherent  to  the  carrying  out  of  water  analysis  in  a  general  chemical 
laboratory. 

The  elementary  and  advanced  metallurgical  laboratories  are  fitted  with  wind  and  muffle  furnaces 
worked  by  gas  and  coke  and  with  Carr  furnaces,  etc.,  and  will  accommodate  fifty  students. 

There  is  a  building  for  practical  instruction  in  bleaching,  dyeing,  printing,  and  finishing  textiles, 
and  for  paper-making.  It  has  a  testing  laboratory  for  paper,  a  lecture  room,  a  dark  room,  and  a 
micro-photographic  laboratory.  This  building,  which  is  heated  and  ventilated  on  the  most  approved 
methods,  is  equipped  with  machines  of  special  design  and  construction,  with  a  view  to  experimental 
operations  and  research  on  an  industrial  scale  in  connection  with  the  bleaching,  dyeing,  printing,  and 
finishing  of  textiles,  and  with  the  manufacture,  dyeing,  and  finishing  of  paper,  and  so  arranged  as  to  allow 
of  investigation  into,  and  comparison  between  the  various  processes  employed. 

The  dyeing  laboratory  accommodates  thirty  students  ;  it  is  fitted  with  experimental  dye-baths 
colour  pans,  and  drying  cupboards  heated  by  steam,  hand  printing  machines,  matching  lamps,  etc.  "With 
it  is  connected  a  pattern  room  and  a  laboratory  for  the  analytical  and  other  general  chemical  work  relating 
to  dyeing. 

The  brewing  laboratory  is  fitted  with  benches  for  analytical  and  preparation  work,  microscope 
tables,  incubators,  etc.,  and  is  provided  with  a  brewing  instrument  room  in  which  are  found  saccharimeters, 
sterilisers,  calorimeters,  etc. 

Eor  paper  manufacture  there  is  a  fully  equipped  paper-making  plant,  comprising  a  specially 
designed  and  built  Eourdrinier  paper-making  machine  for  paper  24  inches  wide.  The  plant  includes  : — 
Eagboiler,  breaker,  beater,  stufE-chest,  sandtables,  strainer,  the  wire  with  suction  boxes,  dandy  roll  and 
couch  press ;  wet  presses,  drying  cylinders,  slitter  knives,  winding  apparatus,  length  and  cross  cutter, 
calenders,  re-winding  apparatus. 
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3.  Courses  in  Photography  and  Printing,  Municipal  School  of  Technology,  Manchester. — The  studies 
of  this  course  are  so  arranged  as  to  impart  a  general  yet  sound  knowledge  of  the  principles  of  science, 
and  to  shew  their  application  to  the  special  branch  of  the  printing  and  photographic  industry.  The 
studies  of  the  student  depend  upon  the  particular  sphere  of  work  to  which  he  ultimately  intends  to 
dcTote  himself.     The  following  is  the  course  of  instruction  ;— 

CuEEicuLUM  or  Course  in  Photogbapht  xs3  Pbinting. 
First  Tear. 


Subject. 


Drawing... 

Mathematics 

German...         ...         ...         ...         

Applied  Mechanics 

Physics  ... 

Chemistry  (including  Laboratory)     ... 

Photography,  Pure  (including  practical  work) 

Photo-Mechanical  Processes  (including  practical  work) 

Typography — Composing  Eoom 

„  Machine  and  Press  Eoom       

Total 


Hours  per  Week. 


3 
4 

2 

3 
3 
5 
U 

4 
3 

9, 


Second  Tear. 


Subjects. 


Hours  per  Week. 


Photo- 

graphers. 

2 

5 

2 

2 

2 

4 

10 

11 



2 

15 

o 

1 

1 

G 

■    G 

Photo 
Engravers. 


Drawing 

Chemistry  (including  Laboratory)     

German 

English  ... 

Mechanical  Engineering  (including  Laboratory)     ... 

Typography— Composing  Eoom  (including  lectures) 

,,              Machine  Eoom  (including  lectures)  ... 
Photography— Lectures  

,,  Practice 

Photographic  Optics 

Photo-Mechanical  Processes — Lectures         

»  „  Practice 


2 

1 

11 


Third  Tear. 
This  year  the  courses  are  arranged  with  a  view  to  more  specialised  work. 


Hours  per  Week. 

Subjects. 

Printers. 

Photo- 
graphers. 

Photo- 

Sngravers. 

Physics 

Electrical  work 

Chemistry 
German... 

Electrotyping  and  Stereotyping  Lectures     

Typography— Composing        

,,              Machine  and  Press  Work 
Photography — Lectures           

f)                Practice 

„               Photo-Mechanical  Processes 

n               Lectures 

„              Practice           

*2 

2 
2 

12 
12 

2 
3 

2 
2 
2 

2 

2 

18 

2 
5 

o 

0 

o 
2 

2 

■4 
1 
3 

2 
15 

35 

1 

35 

35 

The  courses  of  the  first  year  are  general  rather  than  special,  whilst  in  the  second  and  third  yrars 
they  are  chiefly  restricted  to  the  requirements  of  the  particular  busiiness  in  which  the  student  will  be 
engaged. 
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A  ^T^t-  ^i}['P'"'"'\f?';,P^°foffmi>h  «^d  Printing.— The  equipment  embraces  Letterpress,  Composing, 
and  Machine  Eooms,  Lithographic  Printing  Room,  Etching  lloom,  Electrotyping  Eoom,  Photographic 
Studio  and  Dark  Eooms,  Laboratory,  Lithographic  Drawing  and  Design  Studio,  and  Bindery.  Each  has 
a  complete  equipment  of  special  appliances  and  machinery  for  the  effective  practical  treatment  of  the 
subject  taught.  '■ 


4o.  Course_  m  Textile  Industries,  Municipal  School  of  Tecfinologi/,  Manchester.— These,  courses 
are  designed  to  impart  a  knowledge  of  the  theory  and  practice  of'  spinning  and  weaving  which 
will  be  ot  special  value  to  those  who  are,  or  who  intend  to  be,  engaged  in  the  spinning  of  yarns  ;  the 
designing  tor,  and  the  manufacture  of,  woven  fabrics  ;  the  buying  arid  selling  of  yarns  and  fabrics,  and 
the  manufacture  or  export  of  textile  machinery.     The  course  of  instruction  is  as  follows  :— 

CuRHicuLUM  OP  Course  in  Textile  Industries. 


Subjeota. 


Mathematics 

English 

Practical  Spinning 

Practical  Weaving 

Design  and  Analysis 

Fabric  Structure 

Colour    ... 

Preehand  Drawing 

Geometry 

Mechanics,  including  Laboratory 

Physics,  including  Laboratory 

Chemistry 


Hours  per  Week, 
First  Year. 


Total 


4 
2 

2 
2 
1 
2 
1 
2 

4 
3 
G 
3 


35 


Hours  pes  Week. 

Subjects. 

Year  II. 

Year  III. 

Term  1. 

Term  2. 

Term  1. 

Term  2. 

Mathematics 

Spinning        

Practical  Spinning 

Spinning  Calculations          

Fabric  Structure 

Practical  Weaving 

Weaving  Calculations          

Weaving  Mechanism            

Textile  Testing  Laboratory 

Design  and  Analysis             

Applied  Design         

Textile  Ornament  and  Colour 

Design  and  Ornament         

Drawing  for  Design  and  Ornament 
Drawing 

Mechanics      

Mechanical  Engineering      

Engineering  Laboratory      

Machine  Drawing 

Textile  Chemistry 

Theory  of  Machines 

Machine  Testing  Laboratory 

Electrical  Engineering 

Electrical  Laboratory          

2 
1 
4 
1 
1 
4 
2 

1 
4 
1 

"i 

2 

I 

3 

2 

i 

4 

1 
1 
1 

2 

1 
2 

4 
"l 

2 

2 
2 

2 
3 

2 

4 
1 
1 
4 

i 

2 
2 

2 

2 

2 

3 
2 
2 
2 
2 

"2 

5 

1 
1 
G 

i 

2 
2 

2 

"2 

2 

"3 

1 

2 

2 

Totals         



35 

31 

34 

34 

46.  Equipment  for  Instruction  in  tie  Textile  Industries.— The  completeness  of  the  equipment  in 
this  department  of  the  school  may  be  realised  by  a  study  of  the  following  statement  :— 

For  Cotton  Spinning  the  equipment  consists  of  the  following  machines,  viz.  :— Typical   cotton 

gins,  4  ;  roller,  and  hopper  bale  breakers,  mixing  lattices,  and  cotton  bm^   -' ;  willow,  compound  opener, 

With  hopper  feed  and  iap-attaehment,  single  scutcher,  3  ;  revolving  flat,  roller  and  clearer  and  condensing 

cards,  4;  silver  lap,  ribbon  lap,  and  combers,  4;   drawing  frame,  4;   slubber,  intermediate,  rover,  and 

3—3  Q!  ^^'^^ 
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jack  frames,  4  ;  waste,  medium,  and  fine  mules,  and  mule  headstock,  4  ;  twist  and  weft  ring  frames,  2  ; 
doubling  winder,  rina;  doubler,  and  twiner,  3  ;  clearing,  gassing,  reeling,  preparing,  and  bundling,  &; 
roller  covering  plant,  10  ;  flat,  roller  and  cylinder,  stripping,  grinding,  and  burnishing  machinery  ;  mill 
plana,  and  arraagements  of  machinery  ;  specimens  of  coarse,  medium,  and  fine,  grey,  and  coloured  cotton 
in  various  stages  of  preparation. 

The  General  Equipment  of  the  Preparation  Department  is  as  follows  :— Winding  Machines  for  warp 
and  weft;  mill,  beam  and  sectional  warping  machines;  Yorkshire  dressing  frames  ;  runnmg-ofl:  Irametor 
sectional  warping  ;  drawing-in  and  twisting  frames ;  piano  card-cutting  machine  ;  dobby  card-puaching 
frame  ;  and  lacing  frame.  rpi,    i,     j 

The  General  Equipment  of  the  Weaving  Shed,  consists  of  hand-looms  and  power-looms.  The  hand- 
looms  are  :  1  treadle  loom ;  11  dobby  looms  ;  12  jacquard  looms  and  1  pattern  loom  making  m  all  25. 
The  power  looms  are  as  follows  :-12  tappet  looms,  9  being  single-box  and  3  multiple  boxes  ;  9  dobby 
looms,  4  being  single-box  and  5  multiple  bbxes ;  10  jacquard  looms,  8  single-box  and  7  multiple  boxes; 
1  lappet ;  2  terry  ;  1  plush  ;  and  2  automatic— making  in  all,  37.  _ 

The  equipment  for  silk-spinning  and  preparation  is  the  following:— 2  cocoon  reeling ;  5  hard  silk- 
winding,  cleaning,  doubling,  spinning,  and  throwing-machines  ;  1  hard  silk-reeling ;  3  sott  silk-wmding, 
re-drawing,  pirn- winding ;  2  mill  and  sectional  warping ;  1  windmg-on  ;  1  reel  steaming  chest ;  i  reel 
stand  ;  2  drumming  and  deniering  scales  ;  2  splitting  rices  ;  1  boiling  pan  ;  1  steeping  tub,  and  1  soap 

cutter.  1      !•  ■  L-        c  n 

The  equipment  for  silk-weaving  are  hand  loo ms^  and. power  looms— the  former  consisting  ot  ^ 
treadle,  7  jacquard,  and  1  ribbon;  the  latter  of  1  tappet,  single-box;  1  dobby,  smgle-box ;  1  dobby, 
multiple  boxes ;  6  jacquard,  viz.— 2  single-bos,  3  multiple  boxes,  and  1  swivel. 

The  equipment  of  textile  testing  laboratory  is  as  follows,  viz.  :— 3  wrap  reels ;  18  scales  and  balances  ; 
3  microscopes  ;  2  lea  testers ;  3  single-thread  testers  ;  2  cloth  testers ;  3  water  bath  ovens ;  3  con- 
ditioning stoves  ;  3  twist  testers,  and  3  hygrometers. 

47.  Special  Classes,  Municipal  School  of  Technolori;/,  Manchester.— The  special  classes  offer 
(a)  courses  of  instruction  in  architecture,  building  construction,  and  modern  practice ;  and  {b)  manual 
training  for  schoolmasters,  teachers,  and  others,  in  the  use  of  wood-working  and  metal-working  tools. 

The  former  (a)  are  intended  expressly  for  architects'  pupils,  improvers,  and  assistants  desirous  of 
presenting  themselves  for  the  Intermediate  Examinations  of  the  Eoyal  Institute  of  British  Architects,  so 
as  to  qualify  for  the  grade  of  Student  of  the  Institute,  and  in  preparation  for  the  final  grade  of  Associate. 
There  are  three  courses  in  all,  each  the  duration  of  one  term,  and  the  fee  charged  is  £3  3s.  The  following 
is  an  outline  of  the  courses  : — 

Course  I.  Plane  and  Solid  Oeometry.—VXa.ne  geometry  applied  to  actual  work ;  definition  of 
terms  ;  projection  and'interpenetration  of  solids;  isometrical  projection  ;  development  of  surfaces. 

Course  II.  Buildinfj  Construciion.-^^&tme,  qualities,  and  defects  of  ordinary  building  materials  ; 
calculation  of  strength  of  materials  and  resistance  ;  elementary  principles  of  construction ;  details  of 
construction. 

Course  III.  .4rc7ii7eci'»re.— The  orders  of  Greek  and  Eoman  architecture,  their  origin,  develop- 
ment, and  application  ;  the  several  varieties  of  Classic  ornament ;  the  characteristic  mouldings  and 
ornaments  of  each  period  of  English  architecture,  from  a.d.  1000  to  a.d.  1550  ;  outlines  of  Mediaeval  and 
Renaissance  architecture  in  Europe. 

The  Manual  Training  Class  (h)  has  two  divisions,  viz.,  one  for  instruction  in  wood-work,  and  the 
other  for  instruction  in  metal-work.  The  object  aimed  at  in  the  division  for  wood-work  is  to  give 
masters  and  teachers  of  public  elementary  and  secondary  schools,  and  also  other  persons  who  have 
passed  in  the  Ordinary  Grade  at  least  in  one  of  the  following  subjects :  carpentry  and  joinery,  ship- 
carpentry  and  joinery,  cabinet-making,  carriage-building  (road  or  rail),  wheelwrights'  work,  and  van  and 
cart  building — a  practical  knowledge  of  the  use  of  wood- working  tools,  of  geometrical  drawing,  isometric 
projection,  and  of  drawing  to  scale  as  applied  to  wood-working,  with  the  more  especial  object  of  enabling 
them  to  introduce  manual  training  into  elementary  secondary  schools. 

The  course  consists  of  about  thirty-four  lessons  of  two  and  a-half  hours  each,  is  carefully  graduated, 
and  includes  instruction  in  the  nature,  use,  and  object  of  the  tools  and  materials  employed,  and  the  best 
methods  of  preparing  drawings  and  laying  out  the  work,  and  in  the  application  of  descriptive  geometry 
to  wood-working. 

Opportunity  is  given  for  discussions  on  the  methods,  aims,  and  educational  bearing  of  the  course 
of  instruction.  This  course  of  instruction  and  workshop  practice  prepares  candidates  for  the  examination 
held  by  the  City  and  Guilds  of  London  Institute.  The  fee  for  the  course  is  15s.,  including  the  use  of 
tools  and  materials,  and  also  the  examination  fee,  5s. 

The  course  in  metal-work  is  of  two  years'  duration,  and  is  exclusively  for  those  schoolmasters  or 
teachers  who  have  completed  and  passed  the  first  year  examination  of  the  City  and  Guilds  of  London 
Institute  in  manual  training  for  wood-work. 

The  course  for  the  first  year  consists  chiefly  of  practical  exercises  in  metal-work,  including  vice, 
bench,  and  forge  work,  together  with  drawing  in  connection  therewith. 

The  course  for  the  second  year  comprises  exercises  in  the  workshop  sitpilar  to,  but  more  advanced 
than  those  of  the  first  year— bench  work,  which  includes  brazing  ;  exercises  requiring  the  use  of  the  lathe, 
including  chasing,  and  the  use  of  the  slide  rest,  and  in  methods  of  screw-cutting.  This  course  is 
exclusively  for  students  who  have  passed  the  examination  for  the  first  year. 

Instruction  is  given  in  making  freehand  dimensioned  sketches,  plan  and  elevation,  of  hand  and 
machine  tools  and  other  workshop  fittings,  and  of  exercises  for  practical  work,  as  well  as  in  making 
working  drawings  to  scale.  The  forms  and  angles  of  cutting  edges  of  tools  as  used  for  vice  and  bench 
work,  and  for  lathes  and  drilling  machines,  are  explained,  together  with  the  construction  and  use  of  these 
machines;  the  principle  of  working  of  gas  and  steam  engines  ;  arrangement  of  the  fittings  ;  pulleys  and 
belting;  and  the  fitting  and  equipment  of  a  school  workshop,  and  arrangement  of  lessons,  etc. 

Certificates  are  granted  on  the  result  of  each  examination,  but  the  Teacher's  Certificate  is  given 
only  to  those  candidates  who  pass  the  final  examination. 
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,-n«+rnnS;^?i?^'''*^*'^''r  ^T^"'  ^^^c^^^^e'-.-These  classes  were  formed  for  the  purpose  of  giving 
Zor«fS«n^  theoretical  and  practical  dressmaking,  plain  and  art  needlework  and  millinery.  Por 
in  dr«tmnlWn/.n,':       •  ^^^'T^^'^'S,  there  are  five  courses,  viz.  :-Elementary  course,  advanced  course 

The  Elementary  course  is  arranged  to  meet  the  needs  of  those  who  desire  to  learn  the  elements  of 
dressmaking  It  comprises_  systems  of  cutting  and  fitting  bodices  and  skirts  by  measurement,  and  the 
practical  makmg-up,  fimshmg  and  fitting  of  walking  skirts,  bodices,  lined  and  unlined  shirt-blouses, 
transparent  slips,  and  slip-bodices.  Manufactured  aids  are  resorted  to  for  rapid  inside  finishing,  and 
special  attention  IS  given  to  the  carrying  out  of  the  styles  and  trimmings  in  vogue.  The  aim  of  the 
instruction  is  to  impart  to  students  facihty  in  copying  fashion-plate  designs,  to  the  end  of  enabling  them 
totollow  variations  of  fashion,  and  of  giving  them  skill  and  readiness  in  cutting,  fitting,  trying-on,  and 
making  alteration,  m  respect  of  fit  and  style.  fa'     /    5      . 

Students  who  take  this  course  may  present  themselves  for  the  examination  in  dressmaking,  held 
by  the  Lancashire  and  Cheshire  Union  of  Institutes. 

The  advanced  course  in  Dressmaking.— The  course  of  instruction  during  the  first  term  comprises 
advanced  cutting  and  fitting,  and  the  drafting,  cutting-out,  and  making-up  of  garments  other  than  the 
standard  close-fitting  dress  (as  Norfolks,  coatees,  zouaves,  boleros,  evening  bodices  and  trained  skirts, 
dressing  gowns,  princess  robes,  cycling  «kirts  and  knickers,  and  children's  robes  and  smocks,  etc.),  with 
the  ditterences  m  making-up  and  finishing  required  by  the  differences  of  style.  The  course  also  aims  to 
give  students  increased  facihty  in  copying  fashion-plates,  and  in  following  new  designs,  bv  lessons  on 
the  placing  of  style  lines  on  plain  draftings,  and  the  making-up  in  practice  material  of  sketch-models, 
with  special  attention  to  the  correct  reproduction  of  the  diatinctive  features  of  the  prevailing  fashions  in 
such  accessories  as  fancy  collars,  sleeves,  vests,  belts,  boleros,  etc.  It  is  optional  for  students  who  have 
already  taken  the  elementary  course  to  enter  for  the  advanced  course,  or  to  take  the  certificate  course  of 
the  City  and  Gruilds  of  London  Institute. 

Course  in  Costume-making  (Ladies'  Tailoring)  .—This  course  covers  cutting-out  by  measurement  on 
tailor  lines  and  principles,  and  making-up  by  high-class  tailor  methods  of  coat-and-skirt  costumes  for 
ladies  and  girls,  and  of  unlined  (thick)  winter  jackets  and  capes,  with  special  attention  to  the  fine  finish 
which  distinguishes  tailor-work.  Students  must  understand  one  (any)  system  of  bodice  drafting,  and 
should  have  some  experience  in  dressmaking,  or  in  the  management  and  manipulation  of  thick  textiles. 

Design  Course. — The  aim  of  this  course  is  to  make  clear  the  principles  that  underlie  all  systems  of 
drafting,  directing  attention  to  the  outline  and  proportions  of  the  female  figure,  and  the  lines  required 
to  clothe  it  harmoniously — the  poise  of  the  body,  and  its  requirements  in  balance,  and  the  construction 
of  the  pattern.  Various  French  and  English  lines  of  pattern-construction  are  shewn  and  explained,  and 
the  production  of  the  pattern  by  moulding  on  the  figure  practically  demonstrated. 

The  course  also  includes  the  general  principles  of  style- cutting,  by  which  pattern  modellers  are 
enabled  to  cut  so  as  to  follow  designs  and  fashions  and  the  adaptation  of  the  plain  bodice  or  skirt  pattern 
to  variations  of  style — the  form  of  trimmings  or  sections  of  garments  on  the  flat,  and  their  finished  effect 
in  the  made-up  garment — the  hang  of  the  thread  in  the  different  ways  of  the  material,  and  the  width- 
bases  and  their  limitations  in  seam-placing — the  suitability  of  design  to  the  various  types  of  figure,  the 
position  of  curve  and  line  in  the  placing  of  seams — the  disposal  of  trimming  or  other  decorative  lines, 
and  the  modifications  which  adapt  them  to  the  individual. 

Students  must  thoroughly  understand  one  (any)  system  of  drafting,  and  the  cutting  of  plain 
gored  skirts. 

Courses  in  Stock-cutting . — These  courses  cover  the  cutting  of  garments  (dresses,  mantles,  under- 
clothing, childrens'  garments)  to  correct  size  and  shape,  the  increasing  or  decreasing  ranges  of  sizes  in 
due  proportion,  the  economy  of  material  in  quantities,  instruction  in  cutting  to  several  graded  sizes  from 
any  copy  or  illustration,  and  facility  in  designing.  Students  are  provided  with  a  stock  of  varied  and 
suitable  shapes  and  designs. 

Workroom  Class. — The  instruction  received  in  this  class  is  designed  to  supplement  the  courses  in 
elementary  dressmaking,  by  giving  the  students  the  opportunity  of  producing  practical  work  under  the 
teacher's  supervision.  Students  may  make  up  one  or  more  dresses  or  other  garments,  either  for  them- 
selves or  other  persons  in  this  class;   they  must  provide  their  own  materials. 

There  is  a  Certificate  in  Dressmaking  awarded  by  the  City  and  Guilds  of  London  Institute. 

Private  lessons  may  be  taken. 

49.  Plain  and  Art  Needlework,  MancTiester. — Por  this  branch  of  industry  there  are  three  courses, 
viz.,  (1)  Plain  and  fancy  household  needlework,  (2)  Certificate  course  for  teachers  in  plain  needlework, 
and  (3)  Embroidery  and  art  needlework.  To  each  course  a  session  of  two  terms  is  devoted,  a  fee  of  15s. 
per  term  for  each  being  charged. 

Plain  and  Fancy  Household  Needlework. — This  course  comprises  all  branches  of  plain  and  fancy 
needlework  used  in  the  household,  plain  sewing,  mending  and  patching,  with  darning  for  stockings  and 
woollen  garments,  crotchet  work  and  knitting,  netting,  tatting,  and  drawn  linen,  and  the  usual  fancy 
stitches  for  underclothing,  including  smocking,  drawn  linen,  and  hem-stitching,  and  the  cutting  out  and 
making-up  of  a  set  of  garments.  Students  are  required  to  make  samplers,  and  three  or  more  articles 
embodying  the  instruction  given  during  the  course. 

Certificate  Course  for  Teachers  in  Plain  Needlework. — This  consists  of  a  special  preparation 
course  for  students  desirous  of  obtaining  the  Certificate  of  the  City  and  Guilds  of  London  Institute. 
The  details  of  instruction  comprise : — The  points  to  be  observed  in  cutting-out  calico  and  flannel,  the 
most  suitable  materials  to  be  used  for  different  under-garments,  the  different  systems  of  cutting-out,  the 
various  stitches  used  in  plain  needlework,  the  methods  of  patching  and  darning. 

50.  Embroidery  and  Art  Needlework. — This  course  includes  art  needlework  in  all  its  branches, 
with  all  the  stitches  and  their  application  to  leaves  and  foliage,  conventional  ornament,  light  and  shade, 
grouping  and  colouring. 

Millinery. — There  are  two  courses  for  instruction  in  millinery,  one  an  elementary  and  the  other  a 
certificate  course.     The  courses  are  of  two  terms'  duration,  15d.  per  term  being  charged  for  each. 

Elementary 
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JElementartj  Gourse.^—T.lais  course  is  arranged  to  meet  the  requirements  of  the  beginner,  and  of  the 
ftudent  anxious  to  master  the  subject  from  its  commencement ;  it  includes  all  the  details  of  lining, 
trimming,  facing  briais,  and  making  up  hats,  dress  caps,  bonnets,  and  toques  ;  the  making  of  hats,  caps, 
and  bonnets  for  infants  and  children  ;  instruction  in  making  bows  and  other  fashionable  trimmings ; 
the  handling  of  delicate  and  transparent  fabrics,  and  the  management  of  lace,  straw,  etc.  Becomingness 
in  form,  colour,  and  the  making  of  simple  shapes  in  foundation  materials  are  also  included  in  this  couree, 
in  addition  to  the  majjing  of  fancy  muffs,  neck  ruffles  and  collars,  fichus,  etc. 

Oertificate  Course  in  Millinery. — The  instruction  given  in  this  course  is  so  arranged  as  to  meet  the 
requirements  of  the  examinations  held  by  the  City  and  Guilds  of  London  Institute,  their  certificate  being 
awarded  in  cases  of  success. 

There  are  also  special  training  courses  for  teachers  in  all  these  departments  of  work. 

51.  Eveninq  Classes,  Municipal  ScJwol,  Manchester. — The  evening  classes  have  sections  for 
(I)  Commerce;  (11)  Science;  (III)  Technology;  and  (IV)  Art.  Students  are  admitted  on  the  express 
condition  that  they  make  the  required  attendances,  and  sit  for  such  examinations  as  may  be  arranged. 
No  student  may  enter  any  class  without  having  first  procured  a  ticket,  which  must  be  shewn  to  and 
initialled  by  the  teacher.  Students  may  compete  for  Whitworth  Scholarships  or  Exhibitions  or  for  Eoyal 
Exhibitions  and  National  Scholarships. 

Commerce  {Section  I). — The  following  is  a  list  of  the  subjects  of  instruction  taught  in  this 
connection,  and  to  which  very  thorough  development  is  given  : — 

Accountancy,  arithmetic,  book-keeping,  business  training,  commercial  English,  commercial  geography 
and  history,  commercial  and  industrial  history,  commercial  law,  handwriting,  shorthand,  type- 
writing, Danish,  Erench,  German,  Modern  Greek,  Italian,  Latin,  Portuguese,  Russian,  Spanish, 
ambulance  work,  citizenship,  elocution,  English  literature,  political  and  social  economy. 

The  courses  comprise  carefully-graded  lessons  and  lectures  for  accountants,  book-keepers, 
secretaries,  correspondents,  travellers,  and  agents  ;  for  bankers',  insurance,  solicitors',  and  shippers'  clerks. 

52.  Science  and  TeoJinology  {Sections  II  and  III),  Mancliester. — The  subjects  included  under  this 
heading  are  (1)  pure,  practical,  and  applied  mathematics ;  (2)  mechanical  engineering;  (3)  physics  and 
electrical  engineering  ;  (4)  architecture  and  builders'  work,  municipal  and  sanitary  engineering;  (5)  the 
building  trade  ;  (6)  pure  and  applied  chemistry  ;  (7)  textile  industries  ;  (8)  the  photographic  and  printing 
trades  ;  (9)  dressmaking,  millinery,  and  plain  needlework  ;   (10)  natural  science. 

There  are  five  year  courses  leading  to  the  diploma  of  the  school  with  the  title  of  associate  and 
three  year  courses  leading  to  a  certificate  of  competency,  as  follows : — 

Diploma  Coueses. 

I.  Mechanical  Engineering. 
Tear      I — Mathematics,  geometry,  machine  drawing. 

,,        II — Mathematics,  mechanics  and  steam,  machine  drawing. 

„      III — Mathematics,  mechanics  and  steam,  mechanics  and  steam  laboratory. 

!,      IV— Mixed  mathematics,  strength  of  materials,  theory  of  heat  engines,  materials  testing  and  heat 

engine  laboratories. 
V — Hydraulics,  hydraulic  laboratory,  theory  of  machines,  machine-testing  laboratory,  steam-engine 

laboratory,  gas-engine  laboratory,  refrigerators. 

II.  ^Electrical  Engineering. 

Tear      I — Mathematics,  magnetism  and  electricity  (lecture  and  laboratory),  machine  drawing. 

„       II— Mathematics,  electrical  engineering  (lecture  and  laboratory),  mechanics  and  steam. 

„      III— Mathematics,  electrical  engineering,  mechanics  and  steam,  electrical  laboratory. 

,,      IV — Electrical  engineering,  electrical  design,  electrical  laboratory. 

"        V— Alternating  and  polyphase  currents,  electrical  design  or  steam-engine  laboratory,  electrical 
laboratory. 

III.  General  Physics. 
Tear      I— Mathematics,  mechanics,  physics  (lecture  and  laboratory). 

„       II— Mathematics,  physics  (lecture  and  laboratory),  chemistry  (lecture  and  laboratory) 

"     ■l\r"~^-''°'^  mathematics,  physics  (lecture  and  laboratory),  chemistry  (lecture  and  laboratory). 

„      IV— Mixed  mathematics  and  mechanics,  physics  (lecture  and  laboratory),  chemistry  (lecture  and 

„        V— Mathematics,  physics  (lecture  and  laboratory),  physics  (laboratory). 

IV.  Electro-Chemistry . 
Tear      I — Mathematics,  physics,  inorganic  chemistry. 

„       II— Mathematics,  general  physics,  inorganic  chemistry. 
"     III— Jlectrical  engineering,  inorganic  chemistry,  organic  chemistry 
„      IV— Chemistry,  electro-chemistry,  electrical  engineerintr. 
V— Electro-metallurgy,  electro-chemistry  (two  evenings). 

V.  General  Chemistry. 

Tear      T-Mathematics  physics  (lecture  and  laboratory),  inorganic  chemistry  (lecture  and  laboratory). 
"     TTT     r^  V^     !'    ^?''°'°  chemistry,  inorganic  chemistry  (two  evenings) 

„  III— Organic  chemistry,  inorganic  chemistry  (two  evenincrg) 
"  I'^^— O^'g'^'ii'^  chemistry  (two  evenings),  inorganic  chemi,«?ry 
„        V— Organic  and  inorganic  chemistry  laboratory  (three  evenings). 

VI. 
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VI.  Dyeing. 
Year      I — Mathematics,  physics,  inorganic  chemistry. 
„       11 — Organic  chemistry,  inorganic  chemistry,  machine  drawing. 
!i     I^I — Organic  chemistry,  technical  analysis,  engineering  lecture  and  mechanics. 
!>     I^ — Dyeing   (lecture  and  laboratory),  organic  chemistry,  engineering  laboratory  and  defcriptive 

engineering. 
).       ^ — Dyeing  lecture  and  demonstration,  practical  dyeing,  sanitary  engineering  and  building  con- 
struction. 

VII.  Faper-malcing. 
Tear      I- — Mathematics,  physics,  inorganic  chemistry. 
„       II — Organic  chemistry,  inorganic  chemistry,  machine  drawing. 
„     III — Organic  chemistry,  technical  analysis,  engineering  lecture,  and  mechanics. 
II      IV — Paper  (lecture  and  laboratory),  organic  chemistry,  engineering  laboratory  and  descriptive 

engineering. 
)i       V — Paper  (lecture  and  demonstration),  practical  paper-making,  sanitary  engineering,  and  building 
construction. 

VIII.  Brewing. 
Tear      I — Mathematics,  physics,  inorganic  chemistry. 

,,  II — General  physics,  organic  chemistry,  inorganic  chomis'.ry. 

„  III — Organic  chemistry,  brewing,  mechanics. 

„  IV — Machine  drawing,  brewing,  technical  mycology. 

„  V— Brewing  laboratory  (three  evenings). 

IX.  Metallurgy. 

Tear      I — Mathematics,  physics,  inorganic  chemistry. 
„       II — Inorganic  chemistry,  machine  drawing,  metallurgy. 
„      III — Mineralogy,  metallurgy,  mechanics,  and  steam. 

„      IV — Mineralogy,  metallm-gy,  engineering  laboratory  and  descriptive  engineering. 
,,       V — Mineralogy,  metallurgy,  applied  electricity  and  electro-metallurgy. 

X.  Municipal  Engineering. 

Tear      I — Mathematics,  chemistry,  physics. 
„       II — Mathematics,  mechanics,  chemistry. 
,,      HI — Surveying  and  levelling,  graphics,  building  construction. 

„      IV — Municipal  engineering,  building  construction,  municipal  engineering  drawing. 
„        V — Laboratory  exercises  with   municipal   engineering   appliances,  testing  materials,  hydraulics 
(lectures  and  laboratory),  drawing  and  preparation  of  specifications  (municipal  engineering). 

XI.  Sanitary  Engineering. 

Tear      I — Mathematics,  chemistry,  physics. 
„       II — Mathematics,  mechanics,  chemistry. 

„     III — Building;  construction,  plumbers'  work  (theory),  sanitary  engineering  drawing. 
„     IV — Sanitary  engineering,  simple  surveys  and  levelling,  sanitary  engineering  drawing. 
„       V — Laboratory   exercises   with    sanitary   engineering   appliances,   testing    materials,   hydraulics 
(lectures  and  laboratory),  drawing  and  preparation  of  specifications  (sanitary  engineering). 

Ceetipicate  Coueses. 
A.  Electrical  Wiremen. 

Tear      I- — Mathematics,  magnetism  and  electricity,  geometry. 
^,       \l — "VViring   lecture   and   calculations,   electrical   engineering    (lecture   and    laboratory),  wiring 

(practical  work). 
„     III— Electrical  engineering  (lecture  and  calculations),  electrical  laboratory,  practical  wiring. 

B.  Telegrapliists  and  Teleplwnists. 

Year      I — Mathematics,  magnetism  and  electricity  (lecture  and  laboratory),  practical  work. 
„       II— Electrical  engineering  (lecture),  telegraph  and  telephony  (lecture),  electrical  laboratory. 
„     III— Telegraphy  or  telephony,  magnetism  and  electricity  (lecture  and  laboratory),  electrical  testing. 

C.  Electrical  Instrument  Makers. 

Tear      I— Mathematics,  magnetism  and  electricity  (lecture  and  laboratory),  engineering  drawing. 
„       II— Electrical  instruments  (lecture  and  design),  mathematics,  instrument  shop. 
„     II [—Electrical  engineering  (lecture  and  laboratory),  electrical  design,  electrical  testing. 

D.    Plumbing. 

Tear      I — Mathematics,  chemistry,  drawing,  workshop. 
„       II— Mathematics,  chemistry,  mechanics   and   physics,  plumbers'   work    (lecture   and   practical), 

drawing. 
„     III— Plumbers'  work  (lecture  and  practical),  drawing. 

„      IV— Plumbers' work  (lecture  and  practical),  drawing.  ■    i     i      -u      . 

„       V— Testing  materials  and  research  into  matters  relating  to  plumbers'  work,  practical  plumbers 
work,  drawing. 

E.  Sanitary  Inspection. 

Tear      I — Mathematics,  chemistry,  physics,  hygiene. 
„       II— Sanitary  inspection  (lecture),  hygiene,  drawing. 
„     III — Laboratory  exercises  in  sanitation,  drawing.  -t- 
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F.  Spinning. 
Year     I— Cotton  and  cotton  sampling,  spinning  theory,  machine  drawing,  practical  spinning,  slide-rule 
(summer  course). 
„       II — Spinning,  spinning  calculations,  mechanics,  practical  spinning. 
„     III — Spinning,  spinning  calculations,  steam,  practical  spinning. 

Gr.   Weaving. 
Year      I — Fabric  structure,  weaving  calculations  and  analysis,  weaving  mechanism,  practical  weaving, 
plane  geometry,  freehand  drawing  and  colour,  machine  drawing,  slide-rule  (summer  course). 
„       I  [—Mechanics,  design  and  analysis,  design  and  ornament,  weaving,  practical  weaving. 
„     III — Weaving,  practical  weaving,  design  and  analysis,  design  ornament. 
„      IV — Weaving,  practical  weaving,  applied  design,  steam. 
„        V— Testing  yarns  and  cloth,  testing' laboratory,  applied  design,  practical  weaving. 

53.  Fall  Teclnological  Cerli/i.aafe.~The  candidate  for  the  full  Technological  Certificate  of  the 
City  and  Guilds  of  London  Institute  must  have  passed  in  the  Honours  Grade,  and,  if  not  otherwise 
qualified,  will  be  required  to  have  passed  the  Board  of  Education's  Examinations  in  the  Advanced  Stage 
in  two  of  the  subjects  most  closely  allied  to  the  technological  subject  he  has  been  studying. 

There  are  elementary,  advanced,  and  honour  stages  in  each  subject. 

54.  The  Municipal  School  of  Art,  Manchester.—"  The  object  of  this  school  is  to  give,  by  a  system  of 
carefully  considered  and  varied  courses  of  study,  with  due  regard  to  the  bent  and  capacity  of  individuals, 
a  thoroughly  practical  knowledge  of  designing,  drawing,  painting,  and  modelling,  more  especially  in  the 
various  forms  of  their  ornamental  application  in  association  with  architecture  and  technical  conditions  of 
manufacture  ;  so  as  to  furnish  not  only  a  useful  elementary  training  to  those  without  previous  knowledge 
of  art,  but  also  a  helpful  system  of  study  sufficiently  complete  to  be  valuable  to  both  designers  and 
craftsmen,  as  well  as  to  those  who  desire  to  pursue  design  in  its  more  strictly  graphic  and  pictorial 
directions.  It  is,  further,  the  object  of  the  school  to  assist  those  who  desire  to  make  a  knowledge  of  art 
a  part  of  their  general  education,  and  also  to  give  facilities  for  the  training  of  persons  who  intend  to 
adopt  art  as  a  profession,  or  to  include  it  in  their  general  qualifications  as  teachers  in  public  elementary 
or  other  schools." 

Coin-ses  of  Instruction,  Municipal  School  of  Art. — The  following  are  the  courses  of  study  : — 

Elementary  Course. — Instruction  is  given  in  freehand  and  model  drawing,  geometry  and  perspective,  blackboard  drawing  and 
brashwork  exercises  on  natural  and  ornamental  forms;  elementry  modelling  in  clay  ;  drawing  in  outline  and  light 
and  shade  from  the  cast. 

Design. — Studies  in  elementary  design  ;  advanced  desions  for  printed  and  woven  fabrics,  embroidery,  decorative  painting, 
stained  glass,  pottery,  metal  work,  and  gesso  ;  figure  composition  and  the  use  of  the  figure  in  ornament;  drawing 
and  painting  of  flowers  and  foliage  in  water  colour  and  in  tempera  ;  lectures  upon  colour  and  the  technique  of  design, 
the  principles  of  ornament,  and  upon  the  history  of  the  various  historic  styles  of  ornament ;  the  study  of  line 
examples  of  ancient  and  modern  ci'aftsmanship. 

Fainting. — Painting  in  oil  and  water  colour  groups  of  flowers,  fruit,  and  natural  objects;  painting  from  the  cast  and  the 
antique  figure ;  painting  from  the  head  and  the  full  length  living  model ;  painting  from  the  draped  model ;  lectures 
upon  the  technique  and  history  of  painting. 

Modelling. — Modelling  from  the  cast  and  from  natural  flowers  and  foliage ;  modelled  design  ;  modelling  from  the  antique; 
modelling  the  head  and  the  full  length  living  model ;  modelling  ttie  figure  for  architectural  sculptors ;  lectures  upon 
the  proportion  and  the  artistic  anatomy  of  ttie  human  figure ;  lectures  upon  the  technique  of  design  and  the  history 
of  the  various  periods  of  ornament  and  sculpture. 

Figure  Drawing,  Painting,  and  Composition. — Elementary  and  advanced  drawing  and  painting  from  the  antique  and  the  life  ; 
figure  painting  for  decorative  composition  ;  the  study  of  drapery  upon  the  antique  and  the  lite ;  memory  studies  and 
time  studies  of  the  figure ;  composition  of  figures  for  pictorial  and  decorative  treatment;  lectures  upon  proportion 
and  the  artistic  anatomy  of  the  human  figure. 

Architecture. — Architectural  drawing  ;  elementary  arcliitecturc ;  architectural  design  ;  sketching  and  measuring  from  casts  of 
classic  and  Gothic  architecture  ;  architectural  sketching  and  measuring  from  existing  buildings  ;  architectural 
modelling;  the  study  of  the  figure  and  ornament  in  architecture  ;  the  history  of  architecture ;  the  preparation  of 
the  testimonies  of  study,  and  of  candidal  es  for  the  examinations  of  the  Koyal  Institute  of  British  Architects. 

Certificates. — The  preparation  of  the  necessary  drawings,  models  and  designs,  and  of  students  for  the  examinations  for  the 
certificates  for  Teachers  and  Art  Masters  granted  by  the  Board  of  Education;  preparation  of  students  for  the 
National  Scholarships,  Royal  Exhibitions,  County  Council  Exhibitions  and  Scholarships,  and  for  the  Royal  Academy 
and  the  Royal  Institution  Scholarships. 

The  school-year  consists  of  forty-two  weeks,  divided  into  three  terms  of  about  fourteen  weeks 
each.  The  instruction  is  given  from  9  to  12-30,  1-30  to  1,  and  7-25  to  930,  except  in  the  third  term, 
when  the  time  for  evening  study  is  from  7  to  9. 

Fees.- — The  following  are  the  fees  charged  : — 

Every  Day 

Three  Days 

Every  Half -day  ... 

Three  Half-days 

Every  Evening  (7-25  to  9-30)  ... 

Three  Evenings  (725  to  9-30)... 

The  works  of  students,  sueh  as  drawings,  paintings,  and  modelled  work  of  an  advanced  character, 
are  sent  to  South  Kensington  to  be  submitted  for  examination. 

Associated  with  school  is  an  extensive  museum,  which  comprises  three  large  rooms,  known 
respectively  as  the  Textile  Court,  the  Italian  Court,  and  the  Gothic  Court,  and  in  addition  an  East  and 
West  Corridor.  Each  room^  and  corridor  is  equipped  with  characteristic  objects  of  artistic  skill  and 
handicraft,  either  original  or  m  fiiie  reproductions.  The  whole  of  the  collection  is  at  the  service  of  the 
students,  and  forms  a  valuable  Library  of  Applied  Art. 

There  is  a  library  and  reading  room,  which  contains  many  valuable  and  richly  illustrated  standard 
publications  on  Art,  and  is  available  to  ihe  students  for  the  purpose  of  study,  and  for  aid  in  their  practical 
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55.  General  Remarks  on  Teclnological  Instruction  in  Manchester. ~Ta&  extent  of  the  provision 
tor  technological  instruction  in  Manchester  is  remarkable.  With  the  University  the  whole  range  is 
covered,  and  the  equipments  are  lavish.  Instruction  of  every  grade  is  provided  and  adapted  to  pupils  of 
every  grade  of  preparation.  The  trend  o£  the  whole  scheme  is  toward  thoroughness  of  organisation,  but 
it  cannot  be  said  to  have  reached  that  end  yet. 

Comparing  the  highest  grades  of  preparation  in  England  and  Germany,  one  may  say  that  the 
preparation  of  the  student  in  the  Oberrealshule  is  more  thorough  than  in  English  schools  of  a  similar 
type,  hence  the  work  of  the  Technische  Hochschule  is  more  thoroughly  and  satisfactorily  organised 
than  in  either  the  Engineering  School,  etc  ,  of  a  University,  or  an  English  advanced  technical  school. 
JNeyertheless  so  fine  an  attempt  as  that  made  at  Manchester  to  meet  the  need  for  good  technical  education 
will  assuredly  be  tol  owed,  as  in  fact  is  being  followed,  by  gratifying  results  in  regard  both  to  the 
industrial  power  and  industrial  efficiency  of  the  young  people  for  whom  it  has  been  instituted,  and 
as  general  education  advances  the  technical  branches  will  be  more  methodically  organised. 

n  X  f'm  ?"^^  "?i  ^"'^''*  Central  TecJinical  College,  Exhibition  Road,  London.— The  City  and  Guilds 
Central  Technical  College,  the  chief  college  of  the  City  and  Guilds  of  London  Institute,  is  an  establish- 
ment tor  higher  instruction  (of  a  University  character)  in  mechanics  and  mathematics,  civil,  mechanical, 
^?  j-ff  ''^t!  e°gj"eering,  and  chemistry.  Its  chief  aim  is  to  "practically  demonstrate  the  application 
ot  diflerent  branches  of  science  to  various  manufacturing  industries."  A  Diploma  of  Associate  of  the 
tity  and  Guilds  of  London  Institute  is  granted  to  students  who  have  matriculated  before  entering  the 
College,  after  a  successful  pursuance  of  a  three  years'  course  of  study.  In  special  cases,  and  if  they 
testify  to  sufficient  preparation  to  follow  the  Course,  non-matriculated  students  are  admitted  to  the  first 
year  of  the  Diploma  Course,  but  they  are  obliged  to  pass  the  Matriculation  before  entering  on  the  second 
year,  in  order  to  become  eligible  for  the  Diploma.  An  Honours  Certificate  is  awarded  to  diplomaed 
students  at  the  end  of  a  fourth  year  devoted  to  advanced  study  and  research  and  on  the  presentation  of 
an  approved  thesis  on  the  work  done  during  that  year.  There  are  also  special  or  partial  courses  forming 
part  of  each  diploma  course,  for  admission  to  which  candidates  must  prove  their  ability  to  follow  at  least 
the  second  year's  course,  but  they  are  not  required  to  matriculate. 

Besides  the  Diploma  of  Associate  (A.C.G.I.),  the  Fellowship  of  the  Institute  (E.C.G.L)  is 
conferred  by  the  City  and  Guilds  of  London  Institute  on  those  who,  having  obtained  the  Associateship, 
and  having  spent  at  least  five  years  in  actual  practice,  produce  evidence  of  the  execution  of  original  and 
valuable  research  work  or  of  the  contribution  to  the  advancement  of  the  industry  in  which  they  are 
engaged.  A  certificate  is  granted  to  those  who,  failing  to  obtain  the  Diploma,  yet  pass  the  examinations 
with  credit. 

The  hours  of  attendance  are  from  10  a.m.  to  5  p.m.  on  five  days  a  week. 

The  Matriculation  Examination,  as  above  stated,  forms  the  entrance  examination  to  the  full  college 
course,  and  is  open  to  candidates  who  have  attained  the  age  of  16  years.  The  subjects  that  must  be  passed 
are:  — Mathematics  and  mechanics,  one  language  (English,  French  or  Germari),  and  any  two  of  the 
following :  mechanical  drawing,  physics,  and  chemistry.  Four  Scholarships  are  awarded  if  the  results  are 
satisfactory. 

57.  Courses  of  study.  City  and  Guilds  Central  Technical  College. — The  courses  are  as  hereunder: — 

(1.)  Course  in  Mechanics  and  Mathematics,  1st  Year. — Abridged  arithmetic;  theory  of  indices, 
logarithms  and  trigonometry,  especially  with  a  view  to  practical  applications  and  numerical  calculations  ; 
mensuration  of  areas  and  volumes,  both  graphically  and  by  aid  of  algebra  and  trigonometry,  and  by  aid 
of  planimeters  ;  theory  of  vectors,  with  applications  to  statics  and  graphical  statics  for  the  determination 
of  stresses  in  frames ;  elementary  solid  geometry ;  projective  geometry  with  application  to  descriptive 
geometry  and  the  theory  of  conies ;  introduction  to  co-ordinate  geometry  ;  elementary  kinematics  and 
kinetics ;  mechanical  laboratory  practice. 

2nd  Year. — Kinematics  of  a  point,  as  introductory  to  the  differential  and  integral  calculus  with 
various  applications;  kinetics;  the  laws  of  motion  and  application  to  the  motion  of  solids  and  systems  of 
solids ;  statics  and  hydrostatics ;  co-ordinate  geometry  of  two  dimensions  ;  determinants  and  theory  of 
equations  ;  mechanical  laboratory  practice  and  drawing. 

Zrd  Year. — Lectures  and  exercises  for  students  of  the  departments  of  engineering  and  electrical 
engineering. 

(2)  Course  in  Civil  and  Mechanical  Engineering. — The  subject  for  1st  year  students  are : — 
Chemistry  ;  physics  (lectures  and  exercises)  ;  mathematics,  the  same  as  that  outlined  for  the  first  year  in 
the  above-mentioned  course ;  engineering  drawing  ;  mechanical  laboratory  ;  mathematical  exercises  ; 
engineering  workshop  ;  physical  laboratory  practice. 

For  the  '2nd  year  the  subjects  are:  Engineering  workshop;  engineering  design;  chemistry 
(lectures)  ;  electrical  technology;  engineering  lecture  and  exercises;  mathematics  (lectures  and  exercises); 
mechanical,  chemical  and  technological  laboratory  practice  and  photography. 

The  subjects  of  the  Zrd  year  di,ve :  Mathematics;  engineering  (lectures,  laboratory,  and  workshop 
practice);  electrical  technology  or  chemistry;  engineering  quantities  and  estimating;  engineering 
design  and  exercises  ;  valve  gear  designing  and  exercises  ;  surveying ;  field-work.  There  is  also  a  course 
in  workshop  book-keeping  and  accounts. 

The  engineering  laboratory  is  furnished  with  a  109-ton  testing  machine  and  a  large  amount  of 
subsidiary  apparatus.  Experimental  investigations  are  carried  out  with  a  steam-engine  constructed  for 
that  purpose.  The  effects  of  varying  the  conditions  of  working  on  the  economy  of  the  engine  are  studied, 
and  systematic  practical  investigations  of  the  properties  of  materials,  such  as  steel,  iron,  stone,  and 
cement  are  affected. 

(3.)  Course  in  Electrical  Engineering. — The  work  done  throughout  the  three  years  in  this  course 
is  mainly  experimental  and  original,  the  lectures  being  merely  subsidiary.  The  third  year  work  is 
confined  almost  entirely  to  independent  research.  In  the  first  year  the  course  consists  of:  Mathematics 
(lectures  and  exercises) ;  physics  (lectures  and  exercises)  ;  chemistry  ;  engineering  drawing ;  mechanical 
laboratory  ;  engineering  workshop  ;  physical  laboratory.  In  the  2nd  year  the  students  begin  to  specialise, 
the  time  being  devoted  principally  to  electrical  technology  by  attendance  at  the  electrical  laboratories 
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and  lectures  on  the  application  of  the  principles  of  electricity  and  magnetism  to  electric  engineering,  and 
by  working  exercises.  Attention  is  also  given  to  mathematics  (lectures  and  exercises)  and  to  engineering 
design.  The  third  year  is  mainly  devoted  to  original  research,  mathematics,  and  electrical  technology 
(laboratory  and  workshop  practice). 

The  laboratory  course  in'Jelectrical  technology  is  given  in  the  "  four  electrical  and  magnetic 
research  laboratories,  in  the  are-lamp  room,  the  optical-test  room,  and  in  the  dynamo  and  motor 
laboratories.  The  latter  are  furnished  with  direct  current  dynamos  of  the  series,  shunt,  compound 
wound  and  constant  current  types,  as  well  as  with  single  phase  and  polyphase  generators  and  motors." 
The  laboratories  also  contain  "  electromotors,  transmission  and  absorption  dynamometers,  a  large  number 
of  accumulators,  transformers,  commercial  meters,  as  well  as  delicate  electrical  measuring  instruments 
that  can  be  used  near  dynamos." 

(4.)  Course  in  Chemistri/. — Instruction  in  the  principles,  practice,  and  applications  of  chemistry 
are  given.  The  1st  year  studies  consist  of  :  Chemistry  ;  physics  (lectures,  exercises,  and  laboratory 
practice) ;  mathematics  (lectures  and  exercises)  ;  engineering  drawing  and  workshop  practice ;  and 
mechanical  laboratory  practice.  The  subjects  of  the  ind  year  are :  Mathematics,  chemical  laboratory 
practice,  engineering  lectures  and  exercises;  crystallography;  engineering  design  ;  and  organic  chemistry 
(lectures).  Special  attention  is  paid  to  the  properties  of  materials  as  determined  by  molecular  structure. 
In  the  third  year  the  time  is  devoted  principally  to  chemical  laboratory  practice.  Courses  in  crystal- 
lography and  physical  chemistry  and  mathematics  are  included.  Original  investigation  is  encouraged. 
A  fourth  year  of  study  is  desirable  to  make  a  student  a  "  competent  independent  worker." 

58.  Oily  and  Guilds  Teclinical  College,  'Finshury,  Leonard-street,  City  Road,  JS.C. : — The  City  and 
Guilds  Technical  College,  Pinsbury,  is  another  branch  of  the  City  and  Guilds  of  London  Institute.  The 
terms  of  admission  are  :  That  candidates  must  be  not  less  than  14  years  of  age,  and  must  pass  an  entrance- 
examination  in  mathematics  and  in  English — -the  passing  of  the  Matriculation  Examination  of  the 
University  of  London,  or  of  the  University  of  Wales,  however,  exempts  them  from  this,  provided  that 
not  more  than  eighteen  months  have  elapsed  since  ;  must  produce  certificates  of  good  conduct,  or  other 
testimony  of  good  moral  character,  and  must  attend  all  the  courses  of  instruction  included  under  the 
department  which  they  enter.  Day  and  evening  courses  are  provided  in  (1)  Mechanical  Engineering ; 
(2)  Electrical  Engineering  and  Applied  Physics  ;  (3)  Industrial  and  Technical  Chemistry  ;  (4)  Applied 
Art.     The  day  courses  will  be  first^briefly  dealt  with. 

59.  Bay  Courses,  Technical  College,  Finshury. — All  the  day  courses,  with  the  exception  of  the 
course  in  applied  chemistry,  which  extends  over  three  years,  are  of  two  years'  duration,  and  lead  to  the 
college  certificate  if  successfully  followed.  They  are  communicated  by  means  of  lectures,  class  lessons, 
laboratory  work,  drawing  office,  and  workshop  practice.  These  courses,  in  the  words  of  the  calendar, 
"  fulfil  the  functions  of  a  finishing  technical  school  for  those  entering  industrial  life  at  a  comparatively 
early  age  ;  of  a  supplementary  technical  college  for  those  who,  having  had  some  industrial  experience, 
desire  to  qualify  themselves  to  become  foremen  or  managers  ;  and  of  an  intermediate  college  in  the 
educational  scheme  of  the  City  and  Guilds  of  London  Institutes."  Admission  to  the  second  year  course 
is  dependent  upon  the  progress  made  during  the  first  year.  Prizes  and  scholarships  are  awarded.  A 
brief  reference  will  now  be  made  to  each  course. 

(1.)  Course  in  Mechanical  Engineering  and  Applied  Mathematics. — This  course  includes:  Mathe- 
matics ;  practical  mechanics ;  mechanism ;  mechanical  laboratory  ;  exercise  work  in  practical  mechanics 
and  mathematics  ;  mechanical  drawing ;  geometry  and  graphical  methods  ;  engineering  workshops ; 
physics  (lectures  and  laboratory  practice)  ;  freehand  drawing  ;  geometrical  drawing;  electricity  (lectures 
and  laboratory  practice)  ;  chemistry  (lectures  and  laboratory  practice)  ;  and  electrical  technology. 

(2.)  Course  in  Electrical  Engineering  and  Applied  Physics. — This  course  is  given  chiefly  by 
independent  laboratory  work  on  the  part  of  the  students.  The  subjects  treated  are  :  Electrical  technology, 
including  lectures  on  electrical  instrument  making,  galvanometers,  electro-magnets,  electric  bells,  primary 
batteries,  thermopiles,  lightning  conductors,  and  on  dynamo  electric  machines,  electric  lighting,  electric 
transmission  of  power,  transformers,  arc  lamps,  glow  lamps,  accumulators,  and  advanced  methods  of 
electric  testing  ;  practical  physics,  special  attention  being  paid  to  the  fundamental  laws  of  physics,  the 
science  of  heat  and  the  laws  of  thermo-dynamics  and  optical  instruments  ;  electrical  laboratory  andphysical 
laboratory  practice.  And  time  also  is  devoted  to  mathcmatirs  ;  mechanical,  geometrical,  and  freehand 
drawing;  mechanical  laboratory  and  workshop  practice  ;  chemistry. 

(3.)  Course  in  Industrial  and  Technical  Chemiatry.—Thia  course  is  of  three  years' duration,  but 
students  may  qualify  for  the  College  certificate  at  the  end  of  tlie  2nd  year.  The  course  consists  of,  in  the 
1st  year,  chemistry  (lectures  and  laboratory  practice);  geometrical  and  freehand  drawing;  physics 
(lectures,  exercises,  and  laboratory  practice)  ;  mathematics  and  analytical  chemistry.  In  the  2nd  year, 
the  subjects  studied  are  mechanical  drawing ;  mechanics  (lectures,  exercises,  and  laboratory  practice)  ; 
chemistry  (lectures,  exercises,  and  laboratory  practice)  ;  electricity  (lecture)  and  workshop  practice.  In 
the  3rd  year,  the  work  consists  mainly  of  chemical  laboratory  practice  and  lectures  in  organic  and 
inorganic  chemistry. 

(4.)  Course  in  Applied  Art.— Courses  in  freehand  and  model  drawing  are  given  twice  a  week. 

60.  Evening  Courses,  City  and  Guilds  Technical  College  Finsbun/.— The  evening  courses  are 
intended  for  "those  who  are  engaged  in  industrial  or.  commercial  occupations  in  the  day  time,  and  who 
desire  to  receive  supplementary  instruction  in  the  application  of  science  and  of  art  to  the  trades  and 
manufactures  m  which  they  are  concerned  or  employed."  The  work  consists  of  electrical  laboratory 
practice,  mechanical  drawing,  engineering  workshop  practice,  organic  chemistry,  inorganic  chemistry, 
drawing,  design,  modelling,  enamelling,  gold-  and  silver-smith's  work,  technical  and  tapest?y  painting,  etc. ; 
electrical  technology  lecture  (advanced  course),  mechanical  laboratory,  practical  mathematics,  practical 
mechanics,  cabinet-makers  drawing,  engineering  workshops,  practical  electro-platincr,  art  furniture, 
practical  geometry,  geometrical  drawing  and  machine  design,  practical  physics  lecture,  aSd  optics.  These 
are  the  courses  provided  for  the  departments  of  mechanical  engineering  and  applied  mathematics,  of 
electrical  engineering  and  applied  physics,  of  industrial  and  technical  chemistry,  and  of  applied  art.    The 
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couraos  are  all  optional  that  is,  no  coar.w  need  be  followed  iu  ita  eatlretj,  but  sibiects  need  only  be 
selected  theretrom.althouKh  a  complete  course  of  study  is  recomaieuded.  In  connection  with  each 
course  ot_ lectures  m  mechanics,  electricity,  heat,  and  chemistry,  there  is  a  correspondin<^  course  of 
practical  instruction  in  laboratory,  workshop,  or  drawing  office. 

T  rt  '^^'"^^'JT'  G^rtlficates  hi  Bomeslic  Economy,  Department  of  Technoloqy,  Olh/  and  Guilds  of  London 
institute.— ihe  leachers'  Certificates  in  Domestic  Economy  issued  bv  the  'institute  are  of  three 
kinds,  VIZ.  : — 

(1.)  The  Evening  School  Teacher's  Certificate  in  the  subject  of  plain  cookery  or  laundry  work,  or 
plain  needlework  or  dressmaking  or  millinery,  recognised  for  evening  schools. 

^o'^  ^^®  Elementary  Day  School  Teacher's  Certificate  in  any  one  of  the  abovenamed  subjects. 

(;i)  The  Teacher's  Diploma  in  Domestic  Economy,  in  either  (a)  plain  cookery,  laundry  work, 
house  management ;  or  (b)  plain  needlework,  drcssmalnng  and  millinery. 

Conditions  of  Awni-J  of  Certificates  in  Domestic  Economy,  City  and  Guilds  of  London  Insiilule.— 
Ihe  conditions  are  as  follows  :^- 

Candidatesfjr  tie  Eorning  SrJiool  Teachers  Certificate  are  required — 
(i)  To  have  passed  the  examination  of  the  Board   of   Education    (a)  for  cookery  ;  in   hygiene, 

elementary  stage,   section   I ;     (b)    for   laundry    work ;   in    inorganic    chemistry,  alternative 

elementary  stage  ;    (c)  for  either   plain  needlework,  dressmaking  or  millinery ;    in  freehand 

drawing  in  outline  or  in  geometrical  drawing  (art), 
(ii)  To  pass  each  of  the  prescribed  written  and  practical  examinations  in  the  subject  selected, 
(iii)  To  offer  evidence  of  having  attended  a  class  registered  bv  the  Institute,  or  to  have  attended  A 

course  at  a  recognised  Training  School  for  Domestic  Economy. 

Candidates  for  tJie  Elementary  Day  Scliool  Teacliers'  Certificate  are  required — 
(i)  To  satisfy  condition  (1)  as  for  the  Evening  School  Certificate, 
(ii)  To  produce  evidence  of  having  either  attended  for  a  brief  period  evening  or  day  classes  registered 

by  the  Institute  or  a  recognised  Training  School  in  Domestic  Economy, 
(iii)  To  pass  the  prescribed  written  and  practical  examinations. 

(iv)  To  produce  evidence  of  having  taught  for  at  least  a  period  of  one  year,  or  to  have  received 
adequate  instruction  and  practice  in  class  teaching  in  a  recognised  Training  School 

Candidates  for  the  Teachers'  Diploma  in  Domestic  Economy  are  required — 
(i)  To  have  regularly  attended  for  a  period  of  at  least  fifty  weeks  a  recognised  Training  School  fol' 

Domestic  Economy,  and  to  produce  evidence  of   the  possession  of  adequate  instruction  and 

jiractice  in  class  teaching, 
(ii)  To  pass  the  examinations  for  the  Day  School  Teachers'  Certificate  in  either  (a)  plain  cookery, 

laundry  work  and  house  management ;  or  (b)  plain  needlework,  dressmaking  and  millinery. 

02.  City  and  Guilds  of  London  Institute,  Department  of  Technologi/  and  Manual  Traininq, — The 
various  trades  guilds,  which  under  the  changing  conditions  of  modern  civilisation  ceased  to  exercise  fully 
their  original  functions,  and  became  simply  rich  corporations,  have  in  late  years  devoted  their  accumulated 
wealth  to  the  development  of  technical  education.  The  general  oversight  of  this  is  now  vested  in  a 
central  body,  the  City  and  G-uilds  of  London  Institute. 

The  institute  is  prepared  under  certain  conditions  to  register  classes  for  instruction  in  technology 
and  manual  training,  for  the  purpose  of  examination,  inspection,  and  report  on  the  vvorking  of  the  classes. 

The  registration  of  these  classes  is  conditional:  Eirst,  there  must  be  approved  local  committees, 
each  consisting  of  at  least  five  members,  with  a  chairman  and  a  secretary,  and  whose  functions  are 
(1)  to  aid  in  the  formation  of,  to  watch  the  progress  of,  and  to  visit  these  classes ;  (2)  to  superintend  tho 
examinations,  instructions  for  conducting  the  examinations  being  sent  to  the  secretary  previous  to  the 
date  on  which  the  examinations  are  held;  and  (3)  to  distribute  the  certificates  and  prizes  forwarded  from 
the  institute.  Secondly,  a  class  iu  order  to  be  registered  (1)  must  be  under  tho  direction  of  a  committee 
of  a  county  or  borough  council,  or  technical  school,  or  school  board,  or  other  public  body  ;  but  classes  in 
technological  subjects  held  in  any  University  of  the  United  Kingdom,  or  in  any  of  the  following 
institutions,  viz.,  the  City  and  Guilds  Technical  College,  Einsbury.  London;  University  College,  Bristol; 
University  College,  Nottingham  ;  Durham  College  of  Science,  Newcastle-upon-Tyne  ;  Firth  College, 
Shefileld;  the  Eoyal  College  of  Science  for  Ireland,  Dublin,  are  considered  as  registered  classes  by  the 
institute  ;  and  (2)  the  qualifications  of  the  teacher  must  be  approved  by  the  institute. 

The  examinations  conducted  under  the  superintendence  of  the  Local  Committee  are  usually  of  two 
grades,  viz. : — (a)  Ordinary  and  (h)  Honours.  When  the  course  of  instruction  extends  over  three  years 
examinations  are  held  corresponding  to  each  year's  course,  and  a  preliminary  examination  is  held  in  certain 
subjects.  Intending  candidates  for  the  examinations  are  required  to  apply  to  their  School  Secretary,  or 
to  the  Secretary  of  the  nearest  Local  Committee,  or  the  Organising  Secretary  of  the  Technical  Education 
Committee  of  the  County  or  County  Borough  Council,  who  arrange  for  their  examination  and  forward 
their  fees  to  the  offices  of  the  Department  of  Technology,  Exhibition-road,  London.  The  examination 
questions  are  sent  by  the  institute  in  sealed  envelopes  to  the  custodian  appointed  to  receive  them,  to  be 
broken  in  the  presence  of  the  candidates  at  the  examination.  No  candidate  may  be  examined  on  the 
same  day  in  more  than  one  subject ;  and  the  examination  can  only  take  place  at  the  department  if 
applicants  have  failed  to  make  arrangements  elsewhere.  In  many  of  the  subjects  the  examination  is  both 
written  and  practical,  and  in  others  candidates  are  required  to  submit  specimens  of  their  work  at  the 
examination. 

Certificates. — The  certificates  awarded  by  the  Institute  on  the  results  of  their  examinations  are 

broadly  of  two  kinds,  viz. : — The  certificate  obtained  by  a  candidate,  who  has  not  attended  any  registered 

class  of  the  department,  and  the  certificates  conferred  on  students  who  have  attended  the  registered 

classes  of  the  institute,  for  the  required  number  of  days.     These  latter  are  divided  into  Technological 

3—3  E  Certificates 
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Certificates  and  I'lill  Teclmological  Certificates.  The  Technologic  al  Certificates  are  given  for  passing  either 
tlie  Ordinary  or  tlie  Ilononrs  Grade  uf  the  Examination,  and  are  arranged  in  two  classes,  viz.,  a  first  and 
second  class  ;  but  the  Full  Teehnolo^'ical  Certificate  is  granted  only  if,  in  addition  to  passing  in  both  the 
Ordinary  and  Honours  Grade,  the  candidate  shews  sati^-factory  knowledge  ot  two  science  subjects  included 
in  the  liirectory  of  the  Board  of  Education,  South  Kensington,  cognate  to  the  subject  of  examination.  If, 
however,  the  questions  of  the  examination  are  based  on  a  course  of  study  extending  over  several  years, 
and  a  preliminary  examination  is  passed,  the  passing  of  the  examination  held  at  the  termination  of  each 
yearqualifies  for'the  Full  Technological  Certificate.  In  .some  subjects,  passing  the  preliminary  examination 
is  accepted  in  lieu  of  one  science  subject  only,  and  certificates  testifying  to  the  passing  of  the  examinations 
of  the  Board  of  Education  in  geometrical,  freeh.ind,  and  model  drawing  are  also  arcepted  as  substitutes 
for  one  science  subject.  A  certificate  stating  that  the  candidate  has  passed  an  examination  in  the 
qualifying  branches  of  science  at  one  of  the  Universities  of  the  United  Kingdom  or  its  colonies,  is 
accepted  as  alternative  evidence  for  the  necessary  science  subjects. 

The  Teachers'  Manual  Training  Certificate  is  granted  to  students  who  have  regularly  attended  a 
course  of  instruction  for  wood- work  and  metal-work  in  a  class  registered  by  the  Institute,  and  who  have 
passed  the  required  examination  therein. 

G3.  Courses  in  the  Deparlment  of  Techiolof/ij. — The  courses  of  study  on  which  the  examinations  of 
the  Institute  are  based  arc  as  follows  ;  — 

I.  Salt  Manufacture.— Ot&in&ij  grade  and  Honours  grade. 
II.  Alkali  Manufacture. — Ordinary  grade  and  Honours  grade. 
III.  Soap  Manufacture.— Ov(\.\nsiT:j  grade  and  Honours  grade. 

TV.*Bread-making  ami  Flour  Oofifectiom  r//.— Ordi)iary  grade  and  Honours  grade.     This  examina- 
tion is  both  written  and  practical  for   earli   grade,  and  it  presumes  both  a  theoretical  and 
scientific  knowledge  on  the  part  of  candidates. 
Y.  Brewing.— OvA.ms.vj  grade  and  Honours  grade 
VI.  Spirit  Manufacture  a, id  llecttficaiion. — Ordinary  grade  and  Honours  grade. 
Vll.   Coal-tar  and    Coal-tar  Prnrluc/s. -'lh\s  is  divided  into  two  sections.     The  first,  dealing  with 
coal-tar  distillation,  is  for  the   Ordinary  i;rade   candidates,  the   second,  coal-tar  colouring 
matters  and  other  products,  is  for  candidates  of  the  Honours  grade,  as  well  as  the  first  section. 
VIII.  Sugar  Manufacture. — Ordinary  grade  and  Honours  grade 
IX.  Manufacture  of  Painters'  Oil^,  Colours^  and  Varnishes. — Ordinary  grade  and  Honours  grade. 
X.   Oils  and  Fats,  including  Candle  Manufacture. — Ordinary  grade  and  Honours  grade. 
XL   Gas  Manufacture. — Ordinary  grade  and  Honours  grade. 
XII.  Iron  and  Steel  Manufacture. — This  course  extends  over  three  years,     the  Ordinary  grade  is 
divided  into  two  parts.     The  first,  to  be  taken  in  the  first  year,  is  divided  into  three  sections, 
viz. : — (1)  Iron  smelting  and  puddling  ;  (2)  the  Bessemer  and  open  hearth  processes  ;  and 
(3)  crucible  and  shear  steel  and  malleable  iron  castings.     The  second  section,  taken  in  the 
second  year,  ha.-s  the  same  divisions  ;  so  also  has  the  Honours  grade  in  the  third  year.     The 
first  two  years  must  be  passed  in  order  to  obtain  any  certificate. 
XIII.  Paper  Manufacture. — Ordinary  and  Honours  grade. 

HIN .*Photography. — This  examination,  both  in  the  Ordinary  and  Honours  grade,  is  practical  and 
written,  and  specimen  work  is  required.     In  each  grade  there  are  two  sections,  viz  ,  pure 
photography,  and  photo-mechanical  processes. 
XV.  Pottery  and  Porcelain  Manufacture. — The  examination  in  this  subject  is  based  on  a  course 
of  study  of  three  years'  duration.     There  is   a  Preliminary  course,  and  an  Ordinary  and 
Honours,  grade.      The  Preliminary  examination  is  founded  on   (a)   general  subjects  and 
(b)  applied  subjects. 
XVI.    Glass    Manujacture. — Ordinary    and     Honours    grade.      Candidates,    in    addition   to    other 
things,  may  be  required  to  make  freehand  sketches  of  antique,  Venetian,  or  modern  glass, 
and  to  be  able  to  design  specimens  of  plain  and  ornamental  glasswork. 
XVII.  Dressing  of  Shins  and   Manufacture  of  Light    Leathers. — The   Ordinary  grade  is  mainly 

practical,  and  the  Honours  grade  is  scientific  and  experimental. 
XVIir.   Tanning  of  Rides  and  Dressing  of  Ileary  Leathers.— \\\  the  Ordinary  grade   the  knowledge 
required  is  mainly  practical,  and  in  the  Honours  grade  accurate  scientific  information  and 
the  power  of  applying  it  to  technical  purposes  is  expected. 
XIX,*5oo;f  and  Shoe  Manufacture. — This    course    extends    over   three  years — two  years    for   the 
Ordinary  grade,  in  which  the  examination  is  both  written  and  practical,  and  one  year  for 
the  Honours  grade,  the  examination  being  also  written  and  practical. 
XX.   Silk  Dyeing. — Ordinary  grade  and  Honours  grade. 
XXI.    IVool  Dyeing. —  Ordinary  grade  and  Honours  grade. 

XXII.   The  Dyeing  of  Cotton  and  other  Vegetalle  irVJrfj,'.— Ordinary  and  Honours  grade. 
XXIII.  Cotton  and  Linen  Bleaching  and  Finishing. — Ordinary  and  Honours  grade. 
XXn'.  Calico  and  Linen  Printing. — Ordinary  and  Honours  trrade. 

XXV.  Wool  and  Worsted  Spinning.— Tins  is  a  course  of  three  years,  viz.,  two  vears  for  the  Ordinary 
grade,  and  one  year  ior  the  Honours  grade.  A  preliminary  examination  in  arithmetic, 
drawing,  and  elementary  physics  is  required,  but  tlie  iirst  two  Tears'  examinations  may  be 
talien  m  the  same  year;  though  it  is  better  to  take  them  in  succession. 
XXW-- Wool  and  Worsted  (and  Murd  Fairies)  Wearing  aid  Deslgning.—Tl\us,  extends  over  three 
years-the  Odinary  grade  two  years,  and  the  Honours  grade  one  year.  The  examination 
IS  partly  practical  and  partly  written. 

XXVII.  Cotton  -S>z«;H-;,v-Duration  of  course,  three  years-Ordinary  grade,  two  years;  and  Honours 
be'takeii"'''  ""'"'■  Preliminary  course  m  arithmetic,  drawing,  and  elementary  should 

XXVIII. 
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XXVlII.*Cj(!/on  Weaviny.—Threo  years  is  devoted  to  this  course.  A  preliminary  examination  lias 
to  be  passed.  The  questions  of  the  Ordinary  grade  relate  to  the  first  two  years,  of  the 
Honours  grade  to  the  final  year  of  study.  In  the  Il'nnours  grade  ihe  questionn  are  on 
subjects  coming  under  (a)  cloth  construction,  costing  and  analy.sis  ;  (b)  textile  ornament 
anl  colouring,  principles  of  ornament;  and  (c)  preparation  and  weaving  mechanism,  and 
mill  routine.  The  examination  is  written  and  practical. 
XXIX.  Flax  -S)3Jnw»?g'.— Ordinary  grade  and  Honours  grade. 

XXX.*ii«e«    Jreaving.—Oeima,Tj  grade  and  Honours  grade.     The  latter  is   partly  written  and 
partly  practical. 

XXXI.  Silk  Throwing  and  Spinning. — Duration  of  c.Mirse,  three  years — two  years  for  Ordinary 
grade  and  one  year  for  Honours.  A  preliminary  course  should  be  attended  in  arithmetic, 
drawing,  and  elementary  physics.  The  two  examinations  in  the  Ordinary  grade  may  be 
taken  in  the  same  year. 

XXX.ll.*Silk,  including  Eibbon  IVeaving.—A.  three  yo:irs'  course.  The  examinations  in  the  Ordinary 
grade  are  based  on  the  first  two  years,  and  the  Honours  grade  on  the  la^t  year.  A 
preliminary  course  should  bo  taken  in  arithmetic  and  drawing.  In  the  Honours  grade,  the 
examination  is  partly  practical  and  partly  written. 
XXXIII.  Jtite  Spinning.  —  Ordinary  grado  and  Honours  gr.ide.  A  preliminary  course  in  arithmetic, 
drawing,  and  elementary  ]ihysics  should  also  be  attended. 

XX.XlY.*Jiite  Wtaving. — The  course  of  iu'^truction  is  intended  to  cover  three  years.  The  examinauon 
in  tho^  Ordiiary  grade  is  based  on  subjects  of  the  first  two  years;  in  the  Honours  grade 
on  subjects  oi  the  last  year.  It  is  advised  that  a  preliminary  course  in  arithmetic,  drawing, 
and  elementary  physics  be  attended.     An  examination  is  held  at  the  end  of  each  year. 

In  the  Honours  grade  it  is  both  written  and  practical. 

XXXV.  Lace  Manufacture. — Ordinary  and  Honours  grade. 
XXXVI.   Framework  Knittinfj  and  Hosiery. — Ordinary  and  Honours  grade. 
XXXVII.  Hat  Manufacture. — Ordinary  and  Honours  grade. 

XXXVIII.   Telegrajihi/  and  TeJepIwni/. — Ordinary  grade  and    Honours  grade.     The   Honours  grade  is 
divided  in  two  sections,  viz  ,  one  for  Telegraphy  and  one  for  Telephony. 
XXXIX.  Flectric    Lighting  and   Fower   Transmission. — In    this   course   there  is  a   Preliminary,  an 
Ordinary  grade,  and  an  Honours  grade  examination.     A  certificate  in  "  Wiremen's  Work  " 
is  given  to  candidates  who  pass  a  practical  test  in  that  subject  in  addition  to  the  Preliminary 
Examination.     In  the  Ordinary  grade,  questions  are  set  that  pre-suppose  an  acquaintance 
with,  elementary  algebra,  including  quadratic  equations  and   a   knowledge  of  the  simple 
trigonometrical  quantities — sine,  cosine,  etc.     In  the  Honours  grade  there  are  three  sections 
corresponding  to  the  three   main  branches   of  the  electriciil  engineering  industry,  viz. — 
(a)   electrical  instruments  and  regulating  appliances,  etc. ;   (b)  dynamos,  accumulators,  and 
transformers,  etc.  ;   (c)  electric  light  and  power. 
XL.  Flectro-Plating  aiid  Deposition. — Ordinary  grade  and  Honours  grade. 
XLf.  Metal  Flate  Work. — Ordinary  grade  and  Honours  grade.     The  latter  is  partly  written  and 

partly  practical 
'X.Lll. *FI umbers'  Work. — This  examination  consists  of  two  parts — a  written  examination   in   the 
theory  and  principles  of  the  subject  and  a  practical  test  of  workmanship.     Candidates  who 
pass  the  written  examination  only,  receive  a  certificate   in  the  "Principles  of  Plumbing." 
A  preliminary  written  examination  is  held  after  a  two  years'  course  of  instruction.     There 
are  also  the  usual  Ordinary  and  Honours  grades. 
XLIII.  Silversmith's  Work,  including  Flate  und  Plated  Wares. — Ordinary  grade  and  Honours  grade. 
In  the  former  the  examination  is  written  merely,  but  in  the  latter,  candidates  are  required 
to  submit  specimens  of  practical  work. 
XLIY. *Golds7nith's  Work  and  J/aimfafiure  of  Personal  Ornaments. — Ordinary  grade  and   Honours 
grade.     In  each  grade  the  examination  is  partly  written  and  partly  practical,  and  specimen 
work  is  required  in  the  Honours  grade. 
'XLY. *Watch  and  Clock  Making. — The  examinations  are  intended  for  those  engaged  as  watch   and 
clock  makers  and  repairers,  and  for  those  who  are   engaged  in   machine   factories,     in  the 
Ordinary  grade   no   distinction    is  made    between    the    two   classes.     The    Honours   grade 
examination   is   partly  written   and  partly  practical,  and  the    questions  to  be   answered 
require  more  special  knowledge. 
H'LYl* Mechanical  Engineering. — The  examination   in  this  course  consists  of  questions   based  on   a 
three  years'  course  of  study.     The  Ordinary  grade  is  two  years   and   the   Honours  grade 
one  year.     The  latter  is  partly  written  and  partly  practical.     The  practical  examination 
is  divided  into  Machine  Designing  and  Workshop  Practice. 
XLVII.  Road  Carriage   Building— OTdinary  grade  and  Honours  grade.     In  each  grade  there  is  an 
examination  in  Drawing  in  addition  to  the  written  examination. 
XLVIII.  Rail  Carriage  Building— OididAiy  grade  and   Honours  grade.     In  each  there  is  a  written 
examination  and  a  Drawing  examination. 
XLlX.*Iypography.— In  this  subject  a  preliminary  examination  is  held  for  compositors   and   for 
Press    and    Machine    candidates ;     but   candidates  for    either  are  expected  to  shew    some 
knowledge  of  elementary  geometry  and  freehand  drawing.     In  the  Ordinary  and  Honours 
grade  the  examinations  are   both"  wriiten   and   practical.      The  work  consists  briefly  of 
composing  and  press  and  machine  work. 
L.  Lithography  and  other  Printing- Processes.— A  prehminaiy  examination    is   also  held  in  this 
course.     Candidates  should  haye  some  knowledge  of  elementary  geometry  and  freehand 
drawing.     There  is  ap  Ordinary  grade  and  an  Honours  grade.  LI. 
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LI.  The  Raising,  Mechanical  Preparalion,  and  Dressing  of  Ores.— Ordinary  grade  and  Honours 
grade. 
JjlI*Mine  Surveying. — An  elementary  examination  is  hold  in  this  subject.  This  must  be  pas.^ed 
by  candidates  for  the  Ordi}iary  grade,  and  candidates  for  Honours  must  have  previously 
passed  in  the  Ordinary  grade.  Ko  high  standard  of  mathematical  knowledge  is  required 
for  the  preliminary  examination;  only  as  much  geometry  and  mensuration  as  is  needed 
for  solving  [very  elementary]  questions  in  surveying,  together  with  elementary  notions  ot" 
trigonometry.  In  the  Honours  grade,  the  examination  is  written,  and  practical  and 
specimen  work  is  required  to  be  submitted. 

LIII.  Slate  Quarrying. — Ordinary  grade  and  Honours  grade. 

JAN .*  Carpentry  and  Joinery. — For  the  sake  of  apprentices,  a  preliminary  examination  is  held  in 
this  course.  This  and  the  examination  in  the  Ordinary  grade  may  be  taken  in  the  sanje 
year.  If  necessary,  candidates  should  have  attended  a  two  years'  course  of  instruction  before 
presenting  themselves  for  the  preliminary  examination.  The  Honours  grade  is  written  and 
practical,  and  includes  drawing  and  specimen  work. 

LV.  Ship  Carpentry  and  Joinery. — This  course  extends  over  three  years     A  preliminary  course 
should    be   taken   in    "  Carpentry  and  .Joinery."       Ordinary  grade   and   Honours   grade. 
In  the  latter,  the  examination  is  written  and  practical. 
LVI.  Boilermakers'   IForZ;. ^Ordinary  grade,— candidates   for  which   are  required  to  do  a  simple 
piece  of  meclianical  drawing  to  Aew  that  they  understand  the  principles  on  which  they  are 
made, — and  Honours  grade. 
LVII.*  Brichivorl-. — Ordinary  grade  (written  examination).     Honours  grade  (practical  examination 
on  bnck-laying  and  brick-cutting). 
LVIII.*Mfflsowr«/.— Ordinary  grade  and  Honours  Krado.     The  examination  is  written  and  practical. 
LIX.  Plasterers''  ]I'o/7r. — Ordinary  grade  and  Honours  grade.     The   examination  is    written  and 
practical. 

LX.  *  Painters'  and  Decorators'  Worl.-^The  course  of  instruction  covers  a  period  of  at  least  three 
years.  A  preliminary  examination  is  held  in  drawing;;  mensuration;  general  principles ; 
brushes  ;  tools,  plant  and  appliances  ;  materials  ;  grounds  for  painting  ;  painting  ;  distemper  j 
wall-hangings  ;  imitative  painting  ;  sign  writing  and  lettering  ;  decorative  processes  ; 
varnishing ;  and  colouring.  In  both  the  Ordinary  and  the  Honours  grade,  the  examinations 
are  partly  written  and  partly  practical. 

LXI.  Milling  {Flour  Manufacture).— Oidlmxry  grade  and  Honours  grade.    The  course  of  instruction 
extends  over  two  years. 

LXII.  Ca6we«-ma/;m5r.^-Ordinary    grade   and  Honours   grade.       The  latter  consists  of  a  written 

examination,  drawing,  and  practical  work. 
LXIU.*- Book-binding.— The  examination  in  both  the  Ordinary  and  Honours  grade   consists  of  two 

parts,  VIZ.:  (a)  Forwarding;  and  (b)  Finishing.     Candidates  are  expected  to  pass  in  one 

part  only.     Each  part,  also,  embraces  a  written  examination  and  a  practical  examination. 
LXIV.  Dressmaking.— The    examination   in  dressmaking    is   practical   and   written,  and  includes 

specimen  work  done  by  the  candidate  in  class  or  at  home. 
LXV.  Millinery.-The  examination  in  this  subject  includes  (1)  practical  work  done  by  the  candidate  • 

(2)  written  answers  to  questions  and  drawing;  (3)  practical  work  done  by  the  candidate  in 

the  presence  of  the  local  examiners. 

LXVI.  Plain  Mw^or^-The  examination  includes  (1)  practical  examination;    (2)  written  answers 

T  VV.TT    i,"  I'^'^^^'O"^  '-^"d  drawing ;   (3)  specimen  work  done  by  the  candidate  in  class  or  at  home. 

LXVII.  Plain  Cookery.-Thi,  examination  includes   (1)  written  answers  to  questions;  (2)  practical 

T  vvTTT    T,™    '''^  '''"  -^  °°'  ^y  ^''^  candidates  in  presence  of  a  local  examiner 

LXVIII.  Basket-worL-The  examination  in   this   course  includes   (1)  practical  work  done   by  the 

candidate   in   the   presence  of  the     oc.al   examiners;    (2)   written  answers  to  quesLs ; 

TherT  s  an  OrZl    "'  /  ^'<  '"'t"^'''  '^'''"'"  '^'  "'"^  '^^"ths  preceding  the  examinalion 
T  ^T  V     ^     ff  Ordinary  grade  and  an  Honours  grade  in  this  examination. 

LXIX.  Bmlders   ^''^^/^^'^^j.-Students,  before  entering  for  this  examination,  should  have  a  practical 

LXX    ir";      ';;    rr    /""^  T:'''''''T\    "^'""^  "  ^'^  ^^^'-^^^'^  S'^''^'  -^  an  Honours'^rade 
LXX.    Wheelwn<;hts    TJorJc,  and  J  an  and  Oart  Building  -Ordinary  grade  and  Honours  -rade      In 
each  grade,  besides  a  written  examination,  there  is  one  in  drawing  °        '     ^ 

O' 

extend  ^:;\t?;~%'xa2tt^^^^  f--^%°^'  ^^^*^"=''-^  ^^  ^^^^^^  *'' 

when  the  examination  of  the™nK;ai   in  a  dt  ioit'to  ttaf  or^t'fi'^  ^•''  "  '^f^'t"  ",  "^^"^^f  ^^^^ 
knowledge  of  science  is  not  required,  CCTdficatoUw^nfkfou^i^^^^  In  subjects  where  a 

with  freehand  or  model  drawing,  form  subs    tute^fnvTheni;  %  1  geometrical  drawing,  together 

The  preliminary  examination  is  heM  n^  nc  nnlW         *he  obtaining  of  the  full  technological  certificate. 
cours'e  of  instru'ction  :nX  sub'eifog^ate  tSh'eh^^X""''^^  '°  apprentices  to  take  a  complete 

qualifiers  aTe^n'titM  t^app'^f :'-  '""    "^'   ''""''''    ""^    ^'^   I^^^i'^^'^-    those    with    the   following 

(1)  Any  person  who  has  obtained  a  full  Techiinlnr,;,..,!  p,„fc     i    ■     .-,     ,. 

grade  of  the  subject  to  be  taught,  an^hTs'^.^ifd 'i';;l'S::!  lest^^'an;  '^'"^  °'  *'"  '''"'°^'' 

'''  i:i  ^:^r7Z:^t^{^^-£:Z:^^l^^^  -gnis;d  hy  tL  Board  of  Education 
in  the  factory  or  workshop,  a  pract  cal  1  uSpl!   f^f  °''^  ^  the  Institute  of  having  acquired, 

(3)  Persons,  recommended  by'  he   oca   c  1  im,  reo  n  '^^''^^""---l  object  to  be  taugSt. 

by  the  Institute  for  teaching  any  .ubjc't.  '^'°''''''"'S  special  qualifications  to  be  conBidered 
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64  T/^e  East  London  Technical  CoUege.—Thk  College  was  founded  in  18S2,  and  owes  its  origin  to  a 
bequest  of  Mr.  J.  T.  Barber-Beauinoiit  for  teclmieal  edufational  purposes.  Its  work,  which  consisted 
prineipally  oi  lectures  on  general  subjects,  was  carrled'on  at  the  Beaumont  Hall,  Beaumont-square,  until 
about  the  year  ISS/,  when  part  of  the  'Jolk-e,  viz.,  the  Hall,  was  opened  by  Queen  Victoria  m  the  llde 
End  r..ad,  the  trusices  purchasing  the  land  from  the  Drapers'  Company,  and  appoalin.r  to  the  public  for 
funds  tor  the  purpose.  The  Drapers'  Company  also  voted  the  sum  of  £J0,000  for  the  erection  of 
buildings  to  bo  used  as  a  technical  school.  It  was  about  the  year  ISOI  that  the  College  was  brought  to 
its  present  state  of  completion,  consisting  of  a  hall,  a  librarv,  technical  school,  swimmiu"  b,iths,  winter 
garden,  and  engineerino-  laboratory  and  workshop.  In  1S!)8  the  Bow  and  l!r.>mley  liduratroiial  Institute 
was  incorporated  with  the  College.  The  courses  are  both  day  and  evening,  a  vast  majority  of  the  students 
attending  the  evening  courses.  There  is  also  a  day  school.  "  The  Governors  of  the  College  are  principally 
representatives  of  the  Drapers'  Company,  the  Board  of  Education,  Loudon,  and  the  London  University. 


G5.  Day  Classes,  East  London  Technical  Colle:je.—T\vi  conditions  of  entrance  to  those  classes  are 
that  applicants  must  be  not  less  than  16  years  of  ajje  and  have  a  good  general  education.  They  are  open 
to  students  of  either  sex.  The  courses  of  study,  which  arc  of  three  years'  duration,  afford  a  thorough 
knowledge  of  a  trade  or  profession  wherein  pure  and  applied  science  are  required,  or  they  may  lead  to 
the  degree  of  Bachelor  of  Science  of  the  University  of  London  after  lirst  matriculating.  Horaetimss  a  two 
years'  course  only  is  necessary  to  gain  proficiency. 

Courses  of  study.— n\evQ  a.T&  three  technical  courses,  viz  :— (1)  Chemistry;  (2)  Engineering;  and 
(3)  Electrical  Engineering. 


CuREioniuir  of  Couese  ix  Cuemiscet. 


Siibjofts. 


Hours  per  AV'eek. 


Yc, 


Chemistry  Lectures,  Inorganic  and  Organic 
Chemistry,  Practical,  Inorganic  and  Organic 
^Mathematics,  Pure  and  Applied 
Physics,  Lectures 
,,        Practical 
Preneh  or  German     ... 


3 
12 
G 
■i 
4 
1 


Subjects. 


Chemistry  Lecture,  Inorganic  and  Organic 
Chemistry,  Practical,  Inorganic  and  Organic 
Mathematics  (Pure  and  Applied)    ... 
Physics,  Lectures 
,,        Practical 
French  or  German    ... 


The  subjects  of  study  for  the  first  year  in  Mechanical  Engineering  and  Electrical  Engineering  are 
identical,  and  are  as  follows  : — 


Subjects. 


Hours  per 
AA'eek. 


Subjects. 


Hours  per 
Week. 


Mathematics  (Pure  and  Applied) 

Practical  Geometry 

Engineering  Drawing  and  Design 

Applied  Mechanics 

Physics 


Electrical  Engineering    ... 
E.xperimental  Laboratory 
Workshop 
French  or  German 


CoTJESE  xs  Mechanical  Enchneeeing,  2nd  and  3rd  Teahs. 


Subjeets, 

Hours  per 
Week. 

Subjects. 

Hours  per 
Week. 

Mathematics  (Pure  and  Applied) 
Practical  Geometry 
Engineering  Drawing  and  Design 
Applied  Mechanics 

6 

1 
4 
5 

Physics 

E.vperimental  Laboratory           

Workshop 
French  or  German 

2 
4 
4 

O 
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CoTTKSE  IN  Electeical  Eyoineeeing,  2nd  and  3ed  Teahs. 


Subjects. 


Hours  per 
Week. 


Subjects. 


Hours  per 
Week. 


Mathematics  (Pure  and  Applied) 
Practical  Geometry 
Engineering  Drawing  and  Design 
Electrical  Engineering,  Lectures 

„  „  Laboratory 

Applied  IMeelianics 


G         j  Physics 

1         I  Mechanical  Laboratory  ... 

1         !  Workshop 

Magnetism  and   Electricity,  or  Prench 
or  German 


Einal  B.Sc.  Pass  Couese. 


Subjects. 


Chemistry      Lectures,      Inorganic      and 

Organic 
Chemistry      Practical,      Inorganic       and 

Organic 


Subjects. 


Hours  per 
Week. 


jMathematics  (Pure  and  Applied) 

Physics,  Lectures 

,,         Practical 
Prench  or  German 


This  course  is  modified  for  those  students  who  desire  to  take  Honours  in  Mathematics  or  Physics. 

6lj.  liveninq  Clasxes,  East  London  Technical  Oolleqc. — These  classes  afford  instruction  for  students 
of  either  sex  of  not  less  than  IG  years  of  age  ;  apprentices  and  boys,  however,  Asrho  have  attended  the 
])ay  School  are  admitted  at  the  age  of  14.  .Students  are  prepared  for  the  higher  examinations  of  the 
Science  and  Art  Department  of  the  Board  ot  Education. 

Besides  the  ordinary  technical  courses,  there  is  a  special  course  leading  to  tlie  Science  degrees  of 
the  University  of  London,  the  provision  for  which  being  a  jMatriculation  Course,  the  examination  in  which 
must  always  be  passed  three  years  before  sitting  for  the  Eiual  B.Sc.  Examination;  an  Intermediate  Science 
Course  extending  over  one  or  more  years,  and  consisting  of  courses  in  cliemistry,  physics,  mathematics 
and  mechanics,  mechanical  engineering  and  electrical  engineering  ;  and  a  Final  B.Sc.  Course,  spreadiD" 
over  t\io  or  more  years  and  consisting  of  pure  mathematics,  a])|5lied  mathematics,  physics  (lectures  and 
practice),  chemistry  (inorganic  and  organic  lectures  and  practice),  mechanical  engineering  (lectures  and 
laboratory  practice),  electrical  engineering  (lectures  and  laboratory  practice). 

To  the  various  cla.5ses  in  Science  and  Technology  only  those  students  are  admitted  whose  previous 
education  has  been  such  as  to  enable  them  to  benefit  from  the  instruction  given.  The  courses  of 
instruction  are  as  follows  :  — 

T.  Pare  Maihematicx,  which  is  divided  into  seven  statjes  beginning  with  elementary  mathematics  and 
ternainating  with  the  more  important  applications  of  the  infinitesimal  calculus  to  the  higher 
branches  of  pure  mathematics, 

II.  Applied  Mathematicn. — This  course  is  also  treated  in  seven  stages,  the  time  being  mainly  devoted 

throughout  to  the  statical  and  dynamical  properties  of  solid  and  liquid  bodies  without  the  use 
of  tlie  differential  or  integral  calculus. 

III.  2-'/iy«/cs,  given  by  means  of  lectures  illustrated  by  experiments  and  lantern  slides  and  laboratory 
practice. 

YV.  Ohfinistr;/. — The  subjects  of  this  course  are  elementary  and  advanced  inorganic  and  organic 
chemistry,  the  instruction  being  given  by  means  of  lectures  and  laboratory  practice.  There  is 
a  laboratory  where  research  work  may  be  carried  on  :ind  where  special  imd  advanced  practical 
work  may  be  pursued.  Elementary  mathematics  and  physics  should  be  studied  in  conjunction 
with  chemistry. 


V.  Engineering,  Comprising  geometrical  drawing,  elementary  and  advanced  geometry,  elementarv 
and  advanced  machine  construction,  elementary  and  advanced  applied  mechanics,  elementary 
and  advanced  steam,  experimental  laboratory,  engineering  workshop,  pattern-making,  and 
smith's  work.  The  laboratory  contains  a  50-ton  Wicksteed'testing  machine,  a  5,000-lb.  Bailey 
tester,  and  engines  and  indicators,  workshops  fitted  with  lathes  of  various  descriptions,  planing 
machines,  and  numerous  vices. 

\l.  BuiUbuj  Construction,   including  carpentry  workshop  practice  and  lectures,  mauual  training 

and  plumbing. 

yi\.  Electrical  Engineering,  mm^nWuu^  magnetism  and  electricity  (elemeitary  and  advanced), 
elementary  and  advanced  c  ectrical  engineering,  practical  wiring,  scientific  instrument  making. 
There  are  laboratories  for  dynamo  work,  instrument  testing,  electrical  instrument  making,  and 
electric  wiring.     The  instruction  given  is  in  every  respect  thorough. 

Evening  Course,  in  Art,  Ea.t  London  Technical  College.~Tho  instruction  embraces  drawing  and 
shading  from  the  flat  and  rouna  in  chalk  scpua,  monochrome  and  colour;  design  ;  plant  drawing  f  sliU 
lite  and  flovver  pamtmg  ;  n.  .delling  m  clav  and  wax,  and  docor.it ive  work  in  cc loured  plaster  t  wood 
carving;  bookbinding  iuriiuure  design  ;  and  drawing  from  the  antique  and  life.  A  Sketch  Club  is  a 
feature  ot  the  School  for  out-of-door  painting  and  the  studv  of  composition 
Krench^wrrwl^/'™'''"''''  '"  '^'Oi^nection  with  the  evening  classes  of  the  College,  and  also  classes  for 
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r,  „  ■  ."l  ^"^o^h  ,?'''*  London  Teclmical  OoUcgc—TDie  Day  School  of  the  East  London  Technical 

College  ensts  for  providing  instruction  to  boys  of  from  12  to  IG  years  of  age,  and  is  designed  to  meet  the 
requirements  of  those  who  intend  to  take  up  a  handicraft  or  enter  chemiral  or  manufacturing  works.  It 
prepares  pupils  tor  the  London  Matriculation  Examination  and  for  the  examinations  of  the  Science  and 
Art  Department  of  the  Board  of  Education.  The  School  meets  daily,  excluding  Saturday,  from  9  a.m.  to 
4  p.m.,  and  the  School-year  is  divided  into  three  terms  of  about  thirteen  weeks  each.  The  course  of 
study  is  three  years,  and  is  as  follows  : — 


l^'iRST  Yeah's  CoiUiSE.l 


Subjects. 


Mathematics 

Physics  (Theoretical  and  Practical) 

Chemistry  (Theoretical  and  Practical) 

Freehand  Drawing 

Practical  Geometry 


Hours 
per  Week. 


Subjucts. 


IMachine  or  Building  Drawing 

Manual  Instruction 

Preneh 

Jinglish  History  and  Composition 

Gymnastics 


Hour.< 
per  Week, 


Second  Year's  Course. 


Subjects. 

Hoars  per 
Week, 

Subjects. 

Hours  per 
Week. 

Section  A  (Mechanical'). 

Mathematics           

Practical  Geometry           

Mechanics  (Iheoretic;  1  and  Applied)     ... 

Machine  or  Building  Drawing     

Manual  Instruction 

Physics  (Theoretical  and  Practical) 

Preneh  or  German            

History,  English  Composition  and  Geo- 
graphy              

Gymnastics 

5 
4 
4 
5 

2 
4 
4 

3 
1 

Section  13  (Physical  and  Chemical). 

Mathematics 

Physics  (Theoretical  and  Practical) 

Inorganic  Chemistry  (Theoretical  and 
Practical)         ...  '       

Mechanics... 

Organic  Chemistry          

Practical  Geometry         

Manual  Instruction 

French  or  German 

History,  English  Composition  and  Geo- 
graphy              

Gymnastics 

5 
4 

C 
2 
1 
4 
2 
3 

3 

1 

Third  Tear's  Course. 


Subjects. 

Hours  per 
Week. 

Subjects. 

Hours  per 
■Week. 

Section  A  (Mechanical). 
Mathematics 

Practical  Geometry           

Machine  or  Building  Drawing     

Mechanics  (Theoretical  and  Applied) 

Steam         

Manual  Instruction 

French  or  German             

Gymnastics 

7 
5 
4 
5 
2 

4 
3 
1 

Section  B  (Chemical). 

Mathematics         

Physics  (Theoretical  and  Practical) 
Inorganic    Chemistry    (Theoretical    and 

Practical) 
Organic     Chemistry    (Theoretical     and 

Practical) 

Manual  Instruction         

French  or  German          

Gymnastics 

4 
4 

13 

4 
':> 

3 
1 

68.  Classes  at  the  Sow  and  Sromley  Branch  of  the  East  London  Technical  College. —  As  above 
stated,  the  Bow  and  B'omley  Institute  was  incorporated  with  the  East  London  Technical  College  in  1898. 
There  is  a  specially  equipped  laboratory  for  the  teaching  of  botany,  physiology,  and  hygiene.  The  other 
subjects  studied  are: — Physiography,  tailor's  cutting,  millinery,  dressmaking  and  dress-cutting,  ambulance, 
subjects  for  the  Civil  Service  examinations,  shorthand,  book-keeping,  elocution,  the  theory  of  music,  and 
Tocal  and  instrumental  music,  and  physical  culture.     These  courses  are  mainly  evening. 


69.  The  Soufh-i'-esfern  Polytechnic,  Chelsea,  8.W. — Bay  College  for  Men. — This  College  exis^ts  for 
the  purpose  of  giving  instruction  to  youths  above  the  age  of  16  and  to  men.  The  courses  are  each  of 
three  years'  duration,  and  candidates  for  admission  to  the  technical  courses  are  expected  to  be  equipped 
with  a  sound  English  education,  together  with  an  elementary  knowledge  of  mathematics  and,  if  possible, 
of  physics  and  chemistry.  The  students  are  divided  into  (a)  matriculated  students,  and  (b)  occasional 
students.  The  former  consists  of  those  who  are  admitted  to  a  complete  course  of  study  of  ten  to  thirty 
hours  a  week,  and  the  latter  are  those  who  may  take  any  particular  subject  or  subjects  without  being 
obliged  to  attend  a  complete  course. 

Three  free  studentships,  tenable  for  three  years,  are  awarded  on  the  results  of  the  entrance- 
examination  to  candidates  between  the  ages  of  Iti  and  20,  provided  they  shew  sufficient  merit. 

Certificates  are  granted  to  students  of  the  College,  but  only  those  who  have  regularly  attended 
during  a  whole  session  a  complete  course  in  any  subject  are  elif^ible  to  compete.  They  are  of  two  kinds, 
viz,,  a  Certificate  of  B'stinclion,  awarded  to  those  obtaining  75  per  cent,  of  the  total  number  of  marks 
obtainable,  and  a  Certificate  of  Merit,  presented  to  those  obtaining  55  per  cent.  The 

^  Pupils  may  repeat  this  course  in  their  second  year,  doing  more  advanced  work,  however,  in  each  ,giibject. 
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The  College  diploma  is  granted  to  Matriculated  students  who  have  successfully  pursued  a  three 
years'  course  in  mechanical,  civil,  or  electrical  engineering,  or  applied  chemistry. 
Fees. — The  fees  per  session,  payable  in  advance,  are  as  follows : — 
For  10  hours  per  week,  £7  lOi.  ;  for  15  hours  per  week,  £10  ;  for  20  hours  per  week,  £12  IQs.; 
and  for  3U  hours  per  vceek,  £15. 

70.  Courses  of  Sluih/,  Cliehea  Polijtechiic. — The  technical  and  science  courses  provided  in  this 
Institute,  consisting  of  mechanical  and  civil  engineering,  electrical  engineering,  mathematics  and  physics, 
and  chemistry  and  metallurgy,  lead  either  to  the  diploma  of  the  College  after  a  three  years'  course  of 
study  as  above  stated,  or  to  the  degree  of  Bachelor  of  Science  (B  Sc.)  of  the  University  of  London  after 
matriculation,  and  a  three  years'  course  of  study.  Caudidatos  for  this  degree  are  designated  as  internal 
students  of  the  University,  because  they  are  registered,  and  their  courses  of  instruction  are  approved  by, 
and  their  teachers  are  recognised  as  tea'chers  of,  the  University.  There  are  also  students  designated  as 
external  students  of  the  University,  to  whom,  however,  it  bears  merely  the  relation  of  an  examining  and 
degree  granting  body. 

The  Matriculation  E.tamination  for  internal  students  consists  in  the  passing  of  five  subjects,  as 
follows:— (a)  English;  (b)  elementary  mathematics;  (c)  one  of  the  following  subjects: — Latin,  or 
elementary  mechanics  or  elementary  physics — heat,  light,  and  sound,  or  elementary  chemistry,  or 
elementary  botany  ;  (d)  two  of  the  following,  neither  of  which  has  already  been  taken  in  previous  section. 
If  Latin  be  not  taken,  one  of  the  other  subjects  selected  must  be  another  language  : — Latin,  Greek, 
Prench,  G-erman,  Arabic,  Sanskrit,  Spanish,  Portuguese,  Italian,  Hebrew,  ancient  history,  modern  history, 
logic,  physical  and  general  geography,  geometrical  and  mechanical  drawing,  mathematics  (more  advanced) , 
elementary  mechanics,  elementary  chemistry,  elementary  physics — heat,  light,  and  sound,  electricity  and 
magnetism,  elementary  biology,  botany,  and  zoology.  The  other  examinations  are — the  Intermediate 
Examinations  and  the  Final  Examinations,  the  latter  taking  place  upon  the  completion  of  the  three  years' 
course  for  the  B.Sc.  degree.  In  certain  of  the  courses  there  is  no  distinction  made  between  the  diploma 
and  the  degree  courses. 

The  Diploma  and  Li"niversity  Engineering  and  Science  Courses  are  as  follows  :— 

71.  Course  in  Mechanical  Jingiiieerinrj. — In  this  subject  the  courses  for  the  degree  are  distinct 
from  those  of  the  diplomas.  The  instruction  provided  in  mechanical  engineering  is  of  a  theoretical  and 
practical  character,  and  is  suitable  for  those  who  desire  to  enter  the  works  or  office  of  an  engineer,  or  for 
those  who,  after  a  practical  training  in  a  workshop,  desire  to  gain  technical  knowledge.  For  the  diploma 
course  during  the  first  year  the  subjects  studied  are — Engineering  drawing,  physics  (lectures  and 
laboratory  practice),  mathematics,  theoretical  and  applied  mechanics  (lectures  and  laborator}'  practice), 
workshops,  chemistry  (lectures  and  laboratory  practice),  electricity  and  magnetism,  electrical  laboratory, 
applied  mechanics,  mechanical  exercises,  machine  construction  (lecture),  electrical  exercises,  electrical 
technology,  practical  geometry.  In  the  second  i/rar  the  instruction  embraces — Engineering  drawing 
and  design,  mathematics,  chemical  lecture,  theory  and  desirjn  of  machines  or  surveying,  workshop 
practice,  electrical  technology,  electrical  calculation,  mechanical  engineering,  heat  engines,  electrical 
design,  electrical  laboratory,  mechanical  laboratory,  electrotechnics,  metallurgy  and  metallurgical  laboratory 
(during  third  term  electrical  laboratory).  For  the  tliird  year  the  subjects  are — Design,  electrical 
engineering  (lecture  and  laboratory),  mathematics,  theory  of  machines,  workshop  practice,  hydraulics, 
electrical  technology,  mechanical  laboratory,  strength  and  elasticity  of  materials,  electrical  design, 
electrical   laboratory  or  design,  heat  engines,  and  theory  of  structures, 

72.  Course  in  JSJectricd  Engineering. — This  course  may  either  precede  or  follow  practical 
experience  in  workshops.  During  the  third  year,  opportunity  is  given  for  specialisation.  The  diploma 
and  degree  courses  are  identical.  The  instructiun  afforded  in  the  first  and  second  year  is  identical 
with  that  in  ^Mechanical  Engineering,  The  subjects  of  the  tiiird  i/enr  are — Electrical  design  drawing, 
electrical  technology,  electrical  laboratory,  mathematics,  theory  of  machines,  alternating  currents, 
electrical  problems,  lectures  in  electrical  design,  mechanical  "laboratory,  heat  engines,  theory  of 
structures. 

(The  courses  in  Mathematics  and  Physics  offer  alike  to  University  students  and  to  technical 
students  means  of  acquiring  a  sound  knowledge  of  those  physical  principles  and  those  branches  of 
mathematics  indispensable  to  the  intelligent  study  of  modern  engineering  and  industrial  problems.  The 
practical  work  in  the  physical  laboratories  is  intended  to  develope  skill  in  the  accurate  measurement 
of  important  physical  quantities,  and  to  familiarise  students  with  the  employment  of  instruments  of 
precision.) 

73.  Course  in  Ghemistri/ and  MetcMurgij. — The  courses  of  instruction  in  Chemistry  are  arranged: 
(1)  For  students  who  wish  to  become  industrial,  consulting,  or  analytical  chemists  ;  and  (2)  for 
University  students.  The  courses  in  Metallurgy  afford  a  knowledge  of  the  properties  of  metals,  ores,  and 
alloys,  and  of  assaying,  particularly  of  gold  and  silver.  There  are,  it  is  stated,  well-equipped  laboratories 
for  elementary  and  advanced  work,  in  which  instruction  is  given  in  chemical  manipulation,  in 
qualitative  and  quantitative  analysis,  in  the  preparation  of  pure  chemicals,  and  in  the  methods  of  investi- 
gation and  researcli.  For  practical  instruction  in  metallurgy  there  is  a  furnace-room  containing  wind  and 
muffle  furnaces  suitable  for  metallurgical  operations  and  dry  assays;  and  rooms  for  wei^hin"  conducting 
blow-pipc  work,  and  wet  assays.  The  laboratory  has  facilities  for  gold  and  silver  assaying  ""  During  the 
first  year  thetime  is  devoted  to— chemical  laboratory,  the  principles  of  chemistry,  heat,  light,  and  sound 
]ecture,_  physical  laboratory,  mathematics,  elementary  mechanics,  chemical  exercises,  chemistry  (lecture, 
magnetism  a,nd  electricity  electrical  laboratory,  workshops  or  physical  laboratory,  electrical  exercises, 
metallurgical  lecture  or  laboratory,  geometry  or  metallurgical  laboratory.  In  the  second  year  the 
instruction  includes :  geology,  practical  mineralogy  and  geology,  mineralo-y  (lecture),  organic  chemistry, 
physical  or  chemical  laboratory  mathematics,  chemical  lecture,  metallurgical  lecture,  metallurgical  or 
chemical  laboratory,  cheimcal  laboratory,  electrical  laboratory,  workshops  or  theoretical  mechanics, 
mathematics  or  chemical  laboratory.  During  the  tldrd year  the  work  consists  principally  of  chemical 
laboratory  work.  ^         ^     ■> 

71. 
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74.  Courses  in  Biology  and  Oeology. — These  courses  comprise  botany,  summer  course  in  practical 
plant  physiology  and  ecology ;  zoology  ;  elementary  and  advanced  geology  and  mineralogy,  and  a  course 
in  Materia  Medica  suitable  for  minor  pharmaceutical  students. 

75.  Courses  in  Languages,  Literature,  Mistory  and  Logic. — These  courses  include  :  English  and 
dramatic  literature,  English  (grammar,  composition,  essay  and  precis-writing)  ;  English  and  European 
history  ;  English  literature  ;  Anglo-Saxon  and  early  English  dialects  ;  logic ;  Foreign  languages  (including 
Prench,  German,  Spanish,  Latin,  and  Greek). 

76.  Course  in  Commerce. — This  course  extends  over  two  years.  The  subjects  studied  during  the 
first  year  are : — Business  methods,  commercial  geography,  book-keeping  and  arithmetic,  two  modern 
languages,  English  literature  and  composition,  commercial  history  and  mathematics.  During  the  second 
year  the  instruction  consists  of  :  Mercantile  law,  principles  of  economics  and  economic  history,  commercial 
geography,  book-keeping  and  arithmetic,  two  modern  languages,  mathematics,  machinery  of  business. 
Chemistry,  shorthand,  typewriting,  and  freehand  and  geometrical  drawing  are  regarded  as  optional 
subjects. 

The  University  of  London  grants  Science  Degrees  in  the  Paculty  of  Economics  and  Political 
Science,  including  Commerce  and  Industry,  and  suitable  courses  are  available  at  the  Polytechnic  for  the 
Matriculation  Examination  and  for  the  Intermediate  Science  (Economics)  Examination.  Some  of  the 
classes  are  also  suitable  for  the  Einal  Examination  for  the  degree  of  Bachelor  of  Science  (Economics). 

A  School  of  Art  and  a  School  of  Music  are  also  connected  with  the  Polytechnic. 

77.  South-Western  Polytechnic,  Chelsea,  S.W.,  Day  College  for  Women. — The  provision  made  for 
the  technical  education  of  girls  above  the  age  of  IG  in  this  Institution  is  of  a  varied  character.  The 
following  is  but  a  brief  description,  but  sufficient  to  convey  an  idea  of  the  kind  of  instruction  aimed  at 
in  the  teaching.     The  Courses  of  Study  are  as  follows  : — 

I.  Course   in  Some  Training   and  Domestic   Science. — This  course,  it  is  stated,  "  is  intended  as  a 

specializing  school  for  women  who  wish  to  study  the  special  work  of  women  as  keepers  of  house 
or  home."  It  includes  the  following,  viz. : — (a)  Three  courses  for  cookery  by  demonstrations 
and  practice :  the  first  being  devoted  to  plain  household  cookery ;  the  second  to  superior  house- 
hold cookery ;  and  the  third  to  advanced  cookery.  (6)  A  course  of  six  lectures  in  household 
chemistry,  and  instruction  in  household  sewing,  housewifery  and  household  management,  laundry 
work,  dress-cutting  and  making  and  millinery ;  and  (c)  the  St.  John's  Ambulance  course  in  first 
aid  and  sick  nursing,  hygiene  and  physiology,  household  book-keeping,  and  gymnastics. 

II.  Course  in  Mathematics  and  Physics.— Thes  subjects  studied  under  mathematics  are  (a)  the  rudi- 

ments of  arithmetic  ;  (b)  the  elements  of  arithmetic,  geometry,  algebra,  and  mensuration  ; 
(c)  mathematics  for  the  matriculation  examination  ;  (d)  intermediate  mathemathics,  including 
algebra,  geometry,  and  trigonometry ;  (e)  advanced  mathematics,  viz.,  algebra,  geometry,  and 
differential  and  integral  calculus  ;  (f)  applied  mathematics,  embracing  matriculation  mechanics, 
(lectures,  and  practical  work),  intermediate  mechanics  (lectures  and  practical  work),  and 
advanced  applied  mathematics  (lectures  and  exercise  work.)  [The  matriculation,  intermediate, 
and  advanced  work,  apply,  as  already  explained  in  a  former  section,  to  the  examinations  of  the 
London  University  for  the  degree  of  Bachelor  of  Science,  conferred  after  a  four  years'  course, 
including  matriculation.  The  candidates  for  the  degree  attending  this  College  are  called 
Lnternal  students  of  the  London  University.]  The  subjects  studied  under  Physics  are : 
(a)  heat,  light,  and  sound;  (b)  electricity  and  magnetism,  viz.,  magnetism,  electrostatics, 
current  electricity,  electro-magnetism  (lectures,  exercises,  and  practical  work)  ;  (c)  intermediate 
experimental  physics,  viz.,  heat,  sound,  light,  magnetism  and  electricity,  energy,  etc.  (lectures 
and  practical  work)  ;   (d)  advanced  physics  (lectures  and  practical  work). 

III.  Course  in  Chemistry.— Thm  course  extends  over  three  years  for  non-University  students  and 
over  four  years  including  matriculation  for  University  students,  that  is  for  those  who  are  studying 
for  the  B.Sc.  Degree.  The  laboratories  are  well  equipped,  and  there  are  special  rooms  for  gas 
and  water  analysis,  electro-deposition  and  research.  Eor  the  first  year  the  subjects  studied 
are —Chemical  laboratory  ;  principles  of  chemistry;  heat,  light  and  sound;  physical  laboratory  ; 
mathematics ;  elementary  mechanics  (lecture)  ;  chemical  exercises ;  chemistry  (lecture)  ; 
magnetism  and  electricity  (lecture)  ;  electrical  laboratory ;  electrical  exercises ;  and  geometry. 
Eor  the  second  year  the  subjects  are  :— Geology  (lecture)  ;  practical  mineralogy  and  geology ; 
mineraloo-y  (lecture)  ;  organic  chemistry  (lecture)  ;  physical  or  chemical  laboratory ;  mathe- 
matics •  chemical  lecture ;  metallurgy  lecture  ;  metallurgical  or  chemical  laboratory ;  chemical 
laboratory  electrical  laboratory;  workshops  or  theoretical  mechanics  lecture;  workshops  or 
physical  laboratory ;  mathematics  or  chemical  laboratory.  In  the  third  year  the  instruction 
comprises— principally  chemical  laboratory  practice  and  lectures  m  organic  and  physical 
chemistry. 

IV.  Courses  in  Biology,  Geology,  and  Hygiene.— V^iQ  courses  in  biology  and  geology  are  suited  to  the 
requirements  of  candidates  for  the  Examinations  of  the  University  of  London,  of  the  Pharma- 
ceutical Society  etc.  The  subjects  of  instruction  are  :— Botany  (lectures  and  practice)  ;  summer 
course  in  practical  plant  physiology  and  ecology,  including  experiments  and  excursions  ;  zoology 
lectures  and  practice;  Materia  Medica,  elementary  and  advanced;  geology  and  mineralogy 
(lectures  and  practice)  ;  physiology  (lecture  and  practice)  ;  practical  histology  ;  elementary  and 
advanced  hygiene. 

V  Courses  in  Languages,  Literature,  History,  and  Logic— Va^  languages  taught  are  Erench,  German , 
Spanish  Latin,  and  Greek.  The  other  subjects  of  instruction  are  :-English  and  dramatic 
literature  ;  English,  including  English  grammar,  English  composition,  essay  and  precis  writing  ; 
English  and  European  history  ;  and  Anglo-Saxon  and  early  English  dialects  ;  and  Logic.^  I  he 
requirements  of  the  University  of  London  and  other  Public  Examinations  are  held  in  view  m 
each  subject  taught. 

3—3  S  ^^' 
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VI.  Oourse  in  Commerce. — The  following  course  is  recommended  : — 

1st  Year. — Business  methods;  commercial  geography;  book-keeping  and  arithmetic ;  twq 
languages,  viz.,  French  and  G-erman ;  English  literature  and  composition ;  commercial 
history ;  mathematics. 

2nd  Tear. — Mercantile  law;  political  economy  and  economic  history;  commercial  geography ; 
book-keeping  and  arithmetic ;  two  languages,  viz.,  French  and  German ;  mathematics. 
Optional  subjectr  :  Chemistry;  shorthand;  typewriting;  freehand  and  geometrical  drawing. 
The  same  remarks  as  to  degrees  apply  as  for  Day  College  for  Men.  For  women  who  wish 
to  take  positions  as  secretaries  or  clerks  the  course  proposed  is  as  follows : — Commercial 
arithmetic ;  book-keeping  ;  correspondence  and  business  methods ;  economics ;  English 
composition;  French;  G-erman;  typewriting  and  shorthand.  Students  are  prepared  for 
the  examinations  of  the  Society  of  Arts,  the  London  Chamber  of  Commerce,  and  the  Civil 
Service. 

VII.  Course  in  Art :  including  elementary,  intermediate,  and  life  classes  ;  costume  model ;  black  and 

white  class,  and  modelling  class. 

VIII.  Course  in  Physical  Culture  :  including  a  gymnastic  class  ;  Swedish  gymnastics  ;  fencing  class ; 
gymnastics  for  children  ;  dancing  class  for  girls  and  children ;  hockey,  cricket,  or  tennis ; 
and  riding  lessons.     There  is  also  a  gymnastic  training  course  of  two  years'  duration. 

As  in  the  Day  College  for  Men,  the  students  are  either  Matriculated  or  Occasional,  the  former 
taking  a  complete  course  of  study  and  the  latter  taking  only  special  subjects.  No  entrance  examination 
is  required.  There  is  an  examination,  however,  for  those  who  desire  to  compete  for  the  three  free  student- 
ships offered  by  the  College.     The  hours  of  attendance  are  from  10  a.m.  to  5  p.m. 

Fees. — The  fees,  payable  in  advance,  are  as  follows  : — 

£3  per  term  or  £7  10s.  per  session  for  10  hours  per  week. 

£4        „        „  £10  „  „   15 

£5         „        „  £12  10s.         „  „   20 

£6        „         „  £15  ,,  „   30        „        „ 

78.  Evening  Courses,  The  South  Western  Polytechnic,  Chelsea. — These  courses  are  designated 
terminal  and  sessional — that  is,  a  student  may  either  attend  for  a  term  or  for  a  session ;  if  the  latter,  he 
is  expected  to  undergo  the  examinations  of  the  Board  of  Education  at  its  close.  The  college  is  open  every 
week-day  evening  from  6  to  1015.  Certificates  are  granted  for  attendance,  and  for  marks  obtained  at 
the  examinations,  viz..  Certificate  of  Distinction  to  those  who  obtain  75  per  cent,  of  the  total  number 
and  a  Certificate  of  Merit  to  those  obtaining  55  per  cent. 

As  in  the  day  colleges,  courses  of  study  are  provided  leading  to  the  degree  of  Bachelor  of  Science 
in  the  University  of  London — first  matriculation  courses,  and  then  those  for  the  three  years  following 
this  examination.     It  is  unnecessary  to  treat  these  in  detail. 

79.  Battersea  Poytechnic,  South  London. — The  Battersea  Polytechnic  was  founded  in  1894,  and  is 
an  outcome  of  the  work  of  the  South  London  Polytechnics  Committee.  It  receives  annually  from  the 
City  Parochial  Foundation  a  sum  of  £3,500,  and  from  the  London  Technical  Education  Board  about 
£4,000.  The  work  of  the  Institute  consists  mainly  of  evening  courses  for  both  sexes  in  all  subjects  of 
technology,  pure  and  applied  science,  art,  commerce,  domestic  economy,  and  music.  In  addition,  it  has  a 
technical  day  school,  a  science  day  school  for  boys  and  girls,  a  training  school  of  domestic  economy,  a 
domestic  economy  school  for  girls,  a  day  school  of  art,  and  special  day  courses  in  science  and  technical 
subjects. 

There  are  to  be  found  in  the  institute  well-equipped  workshops  for  engineers,  smiths,  carpenters 
and  joiners,  pattern-makers,  plumbers,  bricklayers,  masons,  plasterers,  and  painters  and  house-decorators ; 
laboratories  for  engineering  and  mechanics,  electrical  engineering,  physics,  chemistry,  and  natural  science; 
well-fitted  art  school,  cookery  schools,  laundry,  needlework  rooms,  photographic  rooms,  and  ordinary 
lecture  and  class  rooms.  There  are  also  separate  gymnasia  for  men  and  women,  a  reference  library,  well- 
furnished  common  rooms,  reading  room,  refreshment  rooms,  and  a  great  haU. 

80.  Courses  of  Study  for  Beginners,  Battersea  Polytechnic— The  following  are  the  courses  of  study 
for  beginners,  for  which  provision  is  made  in  the  Polytechnic,  viz. : — 

Mechanical  ^Engineering — 

^Science.- Mensuration,  mathematics,  practical  geometry,  freehand  drawing,  applied  mechanics, 

theoretical  mechanics,  heat,  steam,  machine  drawino-. 
Trade. — Fitting  and  machine  shop,  smiths'  work,  pattern  making. 
General.— Genev&l  physics,  magnetism  and  electricity,  inorganic  chemistry. 

Briclclaying  and  Masonry' — 

Science.— MensuTntion,  mathematics,  practical  geometry,  freehand  drawing,  building  construction 

builders  quantities,  mechanics.  ° 

Trade. — Brickwork  and  masons'  work. 
General. — General  physics,  inorganic  chemistry. 

Plasteriny^ 
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Plastering — 

^cJewce.— Mensuration,  practical  geometry,  building  construction,  freehand  drawing,  and 
modelling.  ^ 

Trade. — Plasterers'  work. 
Blumling — 

/Science.— Mensuration,    mathematics,    practical    geometry,    building    construction,    builders' 

quantities,  theoretical  mechanics  (fluids),  heat,  inorganic  chemistrv,  applied  mechanics. 
Trade. — Plumbers'  work. 
General. — General  physics,  hygiene. 

Carpentry  and  Joinery — 

/Scjewce.— Mensuration,    mathematics,    practical    geometry,    building    construction,    builders' 

quantities,  applied  mechanics. 
Trade. — Carpentry  and  joinery,  staircasing  and  handrailing. 

Painting  and  Souse  Decorating — 

Art  classes  in  freehand  drawing  and  design,  practical  geometry,  building  construction. 
Cabinet-making — 

Art  classes  in  freehand  and  design,  practical  geometry. 

Electrical  Engineering — 

Science. — Mensuration,  mathematics,  practical  geometry,  freehand  drawing,  magnetism  and 
electricity,  theoretical  mechanics,  heat,  electric  lighting  and  power  transmission,  steam, 
applied  mechanics,  machine  drawing,  building  construction  (for  wiresmen). 

Trade. — Electrical  workshop,  wiring  and  house  fitting. 

General. — General  physics,  inorganic  chemistry. 

Chemical  Engineering — 

Mathematics,  inorganic  chemistry  before  technical  work,  theoretical  mechanics  (fluids),  sound, 
light  and  heat,  magnetism  and  electricity. 

Photography — 

Inorganic  chemistry,  light. 

81.  Evening  Courses,  Battersea  Polytechnic. — The  courses  are  as  hereunder: — 

In  the  Department  of  Mechanical  Engineering  and  building  trades,  the  courses  are: — (1)  Applied 
mechanics  ;  (2)  Steam  and  heat  engines  ;  (3)  Municipal  and  civil  engineering  drawing  and 
design;  (4)  Land  surveying  (summer  course);  (5)  Practical  sanitary  science;  (6)  Builders' 
quantities  and  estimating,  drawing  office  and  mechanical  laboratory ;  (7)  Drawing  ;  (8)  Practical 
geometry  for  beginners ;  (9)  Practical  plane  and  solid  geometry ;  (10)  Building  construction 
and  drawing ;  (11)  Special  courses  for  students  of  advanced  building  construction  ;  (12)  Machine 
construction  and  drawing. 

In  this  Department  students  are  coached  for  the  B.Sc.  Degree  of  the  London  University,  the 
examinations  of  the  City  and  Guilds  of  London  Institute,  and  for  the  Examination  for  the  Associate 
Membership  of  the  Institution  of  Civil  Engineers,  and  every  facility  is  afforded  them  for  study  in  the  way 
of  well-fitted  laboratories  and  workshops  and  ably  delivered  lectures. 

In  the  Trade  Classes  the  courses  provided  are  : — (1)  Fitting  and  machine  shop  ;  (2)  Smiths'  work  5 
(3)  Drawing  and  plate-work  for  boilermakers  and  metal-plate  workers  ;  (4)  Cycle  and  motor  construction  ; 
(5)  Pattern-making  ;  (6)  Carpentry  and  joinery  ;  (7)  Staircasing  and  handrailing  ;  (8)  Brickwork  ; 
(9)  Masons'  work;  (10)  Plumbers'  work;  (11)  General  trades,  e.g.,  tailor  cutting  for  men.  Practical 
Examinations  are  conducted  by  the  City  and  Guilds  of  London  Institute. 

82.  Courses  in  Physics  and  Electrical  Engineering. — The  course  in  physics  includes  general 
elementary  physics,  magnetism  and  electricity,  heat,  light  and  sound,  special  laboratory  work  in  magnetism 
and  electricity  and  heat,  light,  and  sound.  The  course  in  electrical  engineering  includes,  as  well  as 
the  usual  lectures,  electric  wiring  and  house-fitting.  The  instruction  is  given  in  the  general  physics 
laboratory — the  electrical  laboratory  and  the  electrical  testing-room  and  workshop  being  well  fitted  up 
for  the  purpose — by  means  of  lectures,  laboratory  and  workshop  practice.  Students  are  prepared  for  the 
examinations  of  the  University  of  London  and  for  the  examinations  of  the  Science  and  Art  Department 
of  the  Board  of  Education.  Certain  courses  are  adapted  for  the  Einal  B.Sc.  Degree  of  the  London 
University,  and  opportunity  is  given  for  research  and  special  laboratory  work. 

,83.  Course  in  Inorganic,  Organic,  and  Technological  Chemistry. — There  are  four  year  courses  in 
inorganic  and  physical  chemistry,  the  last  being  an  honours  course  ;  and  three  year  courses  in  organic 
chemistry.  The  technological  courses  include — (a)  Gas  manufacture  ;  (6)  Oils,  fats,  soaps,  and  candles  ; 
(c)  Special  summer  course  in  gas  analysis  ;  (d)  Assaying  (iron  and  steel  analysis  and  blowpipe  analysis)  ; 
(e)  General  technical  and  commercial  analysis ;  (/;  Paper-making;  (g)  Paper-testing  ;  (A)  Chemistry 
for  builders  ;   (i)  Chemistry  of  foods,  cookery,  and  laundry  work. 

Certain  of  the  courses  are  adapted  for  the  Examinations  of  the  London  University.  Students 
attending  these  are  called  "Internal"  students  of  the  University,  i.e.,  if  they  have  Matriculated. 
Facilities  are  afforded  students  for  research  and  special  laboratory  work.  84. 
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84.  Other  Courses,  Battersea  Polytechiuc. — The  courses  in  Pure  andMixed  Mathematics,  Theoretical 
Mechanics,  and  Technical  Mensuration  are  designed  for  students  who  wish  to  prepare  for  the  Science  and 
Art  Department  of  the  Board  of  Education  and  for  the  various  examinations  of  the  London  University, 
leading  to  the  B.Sc.  Degree.     This  instruction  is  imparted  by  means  of  lectures  and  laboratory  practice. 

The  course  in  Natural  Science,  including  botany,  hygiene,  human  physiology,  physiography  and 
photography  is  intended  for  students  preparing  for  the  examinations  of  the  Science  and  Art  Department 
of  the  Board  of  Education  and  of  the  London  University.  The  laboratory  for  botany  and  physiology  is 
well  equipped.     Excursions  are  made  to  various  gardens. 

Tiie  courses  in  the  Art  Department  comprise  preparatory  and  elementary  courses  in  light  and 
shade,  model  and  freehand  drawing  ;  perspective  and  geometrical  drawing  :  elementary  design  ;  practical 
plane  and  solid  geometry  ;  life  courses ;  modelling  in  clay  and  was  ;  art  needlework  ;  special  courses  in 
design  ;  principles  of  ornament ;  lettering  ;  art  class  teachers'  certificate  course  ;  special  art  courses,  for 
teachers  only,  in  preparation  for  the  elementary  drawing  certificate  ;  trade  courses,  including  carving  in 
wood,  stone,  or  marble  ;  painters  and  house  decorators'  work  ;  and  plasterers'  work. 

"  The  general  scheme  of  Art  Instruction,"  says  the  Calendar,  "  will  comprise  a  thoroughly 
practical  knowledge  of  designing,  drawing,  painting,  and  modelling,  especially  in  its  various  applications 
to  trades  and  industries  (the  building  trades,  decorating  and  painting,  mosaic,  cabinet-making,  book- 
binding, pattern  designing  for  wall-papers,  prints  and  woollen  fabrics,  dressmaking,  art  needlework,  and 
special  classes  on  technical,  art,  viz.,  art  needlework,  modelling,  carving  in  wood,  stone,  and  marble, 
plaster-work,  house  painters  and  decorators'  work)." 

The  courses  in  Language,  Commerce,  and  General  Suhjects,  embrace  Latin ;  English  and  Erench  for 
Matriculation;  Erench;  German;  Spanish;  commercial  arithmetic,  book-keeping;  shorthand  and 
typewriting  ;  and  such  higher  commercial  subjects  as  the  principles  of  commerce  in  the  making,  sharing, 
and  exchange  of  wealth,  with  the  theory  of  exchange  and  taxation.  Students  are  coached  for  the  Civil 
Service  Examinations.     The  general  subjects  are  elocution  and  physical  culture. 

The  courses  in  the  Music  Department  comprise  (1)  vocal  music,  including  sight-singing,  choral 
singing,  a  course  in  preparatory  voice-production  and  solo  singing  ;  (2)  instrumental  music,  viz.,  tuition 
in  the  violin,  orchestral  band,  mandoline,  mandoline  and  violin  band,  and  the  pianoforte ;  (3)  theory 
of  music. 

The  courses  for  JFbmeK  comprise  cookery  ;  plain  needlework  and  cutting-out ;  dress  cutting  and 
making;  home  dress-making;  ladies'  tailoring  (suitable  for  professional  dress-making);  millinery; 
laundry  ;  upholstery  ;  musical  drill  and  gymnastics.  Eor  the  carrying  out  of  this  work,  there  are  well- 
equipped  cookery  schools,  needlework  rooms,  and  laundry,  a  well-fitted  gymnasium,  and  comfortably- 
furnished  common  rooms. 

This  concludes  the  evening  courses  in  the  Battersea  Polytechnic. 

85.  Day  Courses,  Battersea  Polytechnic. — The  day  courses  comprise  (1)  French  ;  (2)  technical  and 
science  courses,  viz.,  pure  mathematics,  technical  mensuration,  practical  mathematics,  practical  plane 
and  solid  geometry,  machine  construction  and  drawing,  building  construction  and  drawing,  applied 
mechanics,  steam  and  heat  engines,  elementary  general  physics,  electricity  and  magnetism,  advanced 
physics,  electrical  engineering,  and  workshop  practice  ;  (3)  special  college  courses  for  technical  students 
of  one  or  two  years'  duration,  viz.,  mechanical  engineering,  electrical  engineering,  chemical  industries, 
and  architectural  and  constructional  work;  (4)  artisan  courses  in  preparation  for  the  building  and 
engineering  trades  ;  (5)  science  courses  for  boys  and  girls ;  (6)  courses  in  commerce  and  general 
subjects  for  girls  ;  (7)  course  in  domestic  economy  for  girls ;  and  (8)  training  course  in  domestic 
economy  for  teachers.  The  subjects  of  the  two  last  courses  being  cookery,  needlework,  dressmaking, 
millinery,  laundry-work,  housewifery.  There  are  also  certain  day  courses  provided  in  connection  with 
the  departments  of  mechanical  engineerin'g  and  building  trades,  physics  and  electrical  engineering, 
chemistry,  mathematics,  art,  music,  and  the  women's  department ;  the  evening  courses  of  which  have 
been  outlined  above.  There  are  afternoon  courses  in  ladies'  tailoring  and  fancy  dressmakino',  millinery, 
embroidery  and  fancy  needlework,  musical  drill  and  gymnastics,  and  a  "  Eirst  Aid  "  course"for  ladies! 
There  is  a  special  Saturday  morning  class  in  advanced  physics  and  in  elementary  electrical  engineering, 
and  a  special  course  in  chemistry  on  Wednesday  afternoon. 

Students  in  science  and  engineering  may  work  for  the  degree  of  B.  Sc.  awarded  by  the  London 
University.  They  must  first  of  all  pass  the  matriculation  examination  and  then  enter  on  a  threefyears' 
cour.se  of  study  approved  by  the  University.  Students  attending  either  the  evening  or  day  courses  may  be 
candidates,  and  are  called  "  Internal  Students  of  the  University,"  because  their  courses  are  approved  and 
their  teachers  recognised  by  the  University  of  London,  as  elsewhere  explained. 

86.  The  Birleck  Literary  and  Scientific  Institution.— This  institution,  at  Bream's  Buildincrg, 
Chancery-lane,  London  E.C  ,  was  founded  by  Dr.  George  Birbeck,  in  1823,  to  give  "instruction "to 
students  inthe  principles  of  the  arts  they  practise,  and  in  the  various  branches  of  science  and  useful 
knowledge.  It  has  day  and  evening  courses  in  departments  such  as  (1)  Arts  (Faculty  of)  ;  (2)  Science 
(Faculty  of)  ;  (3)  English  and  Commercial;  (4)  Languages;  (5)  Law  and  Mental  Science;  and 
(6)  Science.     It  has  also  (7)  a  School  of  Art,  and  (8)  of  Music. 

The  subjects  taught  are  : — 

(1)  Latin,  Greek,  mathematics,  logic  and  psychology,  English,  French 

^^'*   pSSconX-''  '"'*^"'''*^'''  ^°^'''^'  S'°^°°y'  '°°^°S7,  psychology,  commercial  geography, 

(3)  Arithmetic  book-keeping,  commercial  geography,  economics.  English  language  and  comnosition 


Kussian,  French,  and  German  literature. 

d  bankruptcy,  common  law,  reading  for  LL.B.,  ii 
?thics.  ' 

(6) 


(5)  Conveyancing  equity,  commercial  law  and  bankruptcy,  common  law,  readin<>  for  LLB    iuter 
mediate  and  final,  logic,  psychology,  and  ethics.  "i",  i«'WiUo  lor  IjU.d.,  mter 
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(6)  Botany  biology  zoology,  physiology,  building  construction,  chemistry,  experimental  physics, 
practical  geometry,  geology  and  mineralogy,  mathematics  pure  and  mixed,  theoretical  mechanics, 
applied  mecha,nics,  machine  construction  and  drawing,  metallurgy,  principles  of  mining,  steam, 
photography,  land  surveying,  practical  estimating,  quantity  surveying,  ambulance. 

(7)  Elementary,  advanced,  geometrical,  perspective  and  architectural  drawing,  elementary,  advanced, 
and  Honours  design,  drawing,  painting,  and  modelling  from  life,  painting  in  water  colour, 
tempera,  oil,  etc.,  sketching  from  nature,  black  and  white  for  press  work,  wood  carving,  and 
cabinet  ]oinery,  metal  work  repousse,  etc.,  wood  staining  and  inlaying. 

(8)  Vocal  music,  pianoforte,  organ  and  harmonium,  violin  and  violoncello? 

The  character  of  the  work  is  very  similar  to  that  of  other  technical  institutions  ;  it  ranges  from  the 
grade  ot  University  work  proper  downwards. 

i.  i.  ^■'  ^}«^^"^".<=ip"\  Technical  School,  Birmingham.— The  municipal  technical  school  in  Suffolk- 
street,  Birmingham,  is  both  a  day  and  an  evening  school.  The  day  school  is  for  boys  between  the  ages 
ot  liand  17  years,  the  object  aimed  at  being  to  give  them  a  "general  modern  education,  specially 
Utting  them  to  take  part  in  and  to  develope  the  manufactures  and  other  industries  of  the  town.  The 
courses  of  study  are  more  scientific  in  character  than  those  of  the  grammar  schools,  and  the  standard  of 
instruction  is  more  advanced  than  that  of  the  higher  grade  Board  Schools,  and  less  advanced  than  that  of 
the  Birmingham  University."  Special  attention  is  given  to  the  scientific  and  workshop  training  of 
students,  and  their  general  education  is  not  neglected.  During  the  first  two  years,  the  work  is  of  a 
preparatory  nature,  and  m  the  last  two  years  gradual  specialisation  in  those  subiects  likely  to  be  of 
most  service  to  students  is  permitted. 

The  Day  School  is  divided  into  three  sections,  viz. : — 

I.  Preparatory^  in  which  are  studied  English,  including  grammar  and  composition,  geography  and 

history ;  French,  mathematics  (arithmetic,  algebra,  and  experimental  geometry),  experimental 
physics  and  chemistry,  and  work  in  the  wood  and  iron  workshops.  In  this  course,  only  the 
elements  of  these  subjects  are  studied. 

II.  School  of  Science.— Two  years  as  a  rule  are  spent  in  this  section.     The  subjects  of  study  are  :— 

(a)  English,  including  literature  and  composition,  commercial  geography  and  industrial 
history. 

(b)  Mathematics,  including  arithmetic,  contracted  and  mechanical  methods  of  calculation, 
algebra  (up  to  and  including  quadratic  equations).  Euclid  (books  I  and  II),  and 
elementary  trigonometry,  Prench  (grammar,  composition,  and  conversation). 

(c)  (S'aeMce.-— Quantitative  experimental  work  in  mensuration,  heat,  mechanics,  elementary 
magnetism  and  investigations,  chiefly  quantitative,  into  the  chemistry  of  a  number  of 
common  substances,  all  knowledge  being  obtained  from  actual  experiments  by  the 
pupils,  no  text-books  being  used. 

(d)  Mechanical  Drawing. — Practical,  plane,  and  solid  geometry,  machine  details. 

(e)  Manual  Instruction. — Wood  and  iron  work. 

Two  years,  as  above  mentioned,  are  usually  devoted  to  this  course,  although  in  rare  cases  it  is 
completed  in  one  year.  An  entrance-examination  must  be  passed,  and  a  thorough  knowledge  must  be 
possessed  of  the  work  prescribed  for  Standard  VI  in  the  Elementary  Education  Code  or  its  equivalent. 

III.  Technical  Course. — The  technical  course  is  also  of  two  years'  duration,  and  is  based  on  the 
scientific  work  of  Section  II.  Instruction  is  given  in  the  two  main  divisions  of  Applied 
Science,  viz., : — (a)  Engineering  (mechanical  and  electrical)  ;  and  (b)  Applied  Chemistry.  The 
student  may  select  either  course.  The  Engineering  Course  comprises  machine  construction  and 
design,  steam,  applied  mechanics,  and  engineering  laboratory  work,  including  the  elements  of 
surveying,  electrical  measurements,  experimenting  with  electrical  machinery,  and  with  heavy 
currents.  The  Applied  Chemical  Course,  comprises  a  comprehensive  course  of  quantitative  and 
qualitative  analyses  in  the  second  year,  analyses  and  experimental  work  of  a  technical  character; 
metallurgical  processes  and  methods  are  practically  studied,  and  also  the  foundations  of  organic 
chemistry. 

Students  in  this  course  continue  also  to  further  study  Erench  and  German,  as  well  as  such 
Mathematics  and  Experimental  Physics  as  are  necessary  to  his  work. 

The  fees  are  £3  per  annum,  payable  in  advance.  No  boy  can  commence  a  new  sessions'  work, 
after  attaining  the  age  of  17.  The  classes  meet  daily,  from  9  to  12'30  in  the  morning,  and  from  1'15  to 
4  in  the  afternoon,  except  on  "Wednesday  and  Saturday,  when  the  classes  are  held  in  the  morning  only. 

The  Head-master,  at  the  end  of  every  session,  endeavours  to  find  suitable  openings  for  boys  who 
have  completed  their  course. 

There  are  three  types  of  scholarships  awarded,  viz.: — (a)  Entrance  Scholarships;  (b)  Internal 
Scholarships ;  and  (c)  the  Priestley  Scholarship. 

83.  The  Technical  Evening  School,  Birmingham. — The  chief  purpose  of  this  school  is  to  provide  a 
type  of  education  of  service  to  all  the  local  trades.  The  opportunity  is  afforded  students  of  handling 
tools,  and  of  learning  trade  processes  in  the  workshop  instruction  that  would  not  be  given  them  in 
their  daily  work.  They  also  receive  a  knowledge  of  the  scientific  principles  on  which  the  local  industries 
are  based.  The  teaching  is  prosecuted  by  meaus  of  lectures,  illustrated  by  experiments,  as  well  as  by 
laboratory  and  workshop  instruction.     Systematic  instruction  is  given  in  both  Pure  and  Applied  Science. 

The  fees  are  almost  nominal.  Only  2s.  6d.  is  charged  for  a  lecture  or  drawing  class  for  the  whole 
session ;  the  combined  fee  for  a  laboratory  or  workshop  class,  together  with  an  approved  lecture  or 
drawing  class,  is  5s.     These  are  payable  in  advance.     The  teachers  and  assistants  in  the  school  are 

admitted 
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admitted  free  to  all  classes.  Where  a  group  of  subjects  is  taken  the  fees  are  reduced,  as — Artisan  or 
Workshop  Courses :  First  stage,  5s. ;  second  stage,  7s.  6d. ;  third  stage,  10s.  Technical  or  Science  Courses : 
Junior,  7s.  6d. ;  advanced,  10s. ;  senior,  12s.  6d. 

At  the  termination  of  the  session  examinations  are  held,  either  by  the  School  Committee  or  by  the 
Board  of  Education,  the  City  and  Guilds  of  London  Institute,  or  other  established  examining  body. 

An  annual  exJiihition  is  held  of  the  work  done  by  students  in  the  workshops,  laboratories,  etc.,  of 
the  school. 

In  the  library  there  is  a  "  Suggestion  Booh,"  in  which  students  are  invited  to  enter  any  suggestion 
they  may  have  to  make  in  relation  to  the  work  of  the  school.  Careful  consideration  is  given  to  these  by 
the  Principal. 

89.  Courses  of  Study,  Evening  Glasses. — The  following  are  the  evening  courses,  viz. : — 

I.  The  Courses  in  Ohemistry  include  a  short  and  a  general  course  in  inorganic  chemistry ;  organic 

chemistry,  chemistry,  chemistry  of  the  carbon  compounds ;  special  courses  for  chemists  and 
druggists  of  two  years'  duration  ;i  chemistry  for  bakers  and  for  brewers  ;  senior  course  in 
chemical  philosophy  ;  senior  course  in  quantitative  analysis  ;  special  work  in  chemistry  ;  crystal- 
lography and  mineralogy. 

The  work  is  carried  on  by  means  of  lectures  and  laboratory  practice. 

II.  Courses  in  Metallurgy. — These  courses  include  mining ;  preparatory,  elementary,  advanced,  and 

senior  courses  in  metallurgy ;  special  courses  in  metallurgy  for  iron  and  steel  workers,  for  brass 
and  metal  workers,  for  gold  and  silver  workers ;  special  course  of  twenty  lectures  in  metal- 
lography for  advanced  metallurgy  students  ;  special  advanced  course  in  ores  and  minerals  for 
metallurgy  and  mining  students  ;  the  principles  of  mining  ;  special  course  in  electro-plating  and 
deposition  for  electro-platers  and  gilders ;  special  course  in  electro-plating  and  deposition  for 
brass-workers  and  nickel-platers  ;  advanced  course  in  electro-plating  and  deposition  ;  elementary 
and  advanced  courses  in  metal  colouring  and  bronzing.  A  four  years'  course  of  theoretical  and 
practical  instruction  is  arranged  for  students  who  wish  to  make  a  special  study  of  the  nature  of 
metals.  Beginners  take  the  Preparatory  Course,  which  forms  an  introduction  to  the  more 
specific  branches  of  study,  in  conjunction  with  the  Elementary  or  Trade  Course.  All  the  classes 
are  arranged  to  meet  the  convenience  of  students  engaged  during  the  daytime. 

III.  Course  in  Physics. — The  subjects  of  this  course  are :  Elementary  mathematics,  including 
arithmetic,  algebra,  and  geometry  ;  mathematics  (Stage  II)  ;  advanced  and  senior  mathematics ; 
elementary  and  advanced  stages  in  practical  mathematics;  special  mathematics;  junior  and 
senior  class  for  physics  ;  junior  and  senior  class  for  physical  laboratory ;  preliminary  course  in 
electricity  and  pbysics  ;  elementary,  advanced,  and  senior  courses  in  electricity  ;  elementary  and 
advanced  courses  in  telegraphy  and  telephony  ;  elementary,  intermediate,  and  advanced  courses 
in  electrical  engineering ;  senior  classes  in  electrical  engineering ;  design  class  for  electrical 
engineering;  electrical  laboratories  (junior,  advanced,  and  senior);  three  stages  in  electrical 
jointing  and  fitting. 2 

The  classes  in  electricity  are  arranged  so  as  to  offer  students  the  means  of  acquiring  a  good  grasp 
of  electrical  science,  together  with  a  working  knowledge  of  its  application  to  the  industries  of  telegraphy, 
telephony,  electric  lighting  and  distribution  of  power,  and  electrical  engineering  generally. 

Tbe  conditions  of  evening  work  make  it  impossible  for  a  student  to  take,  in  any  one  session,  all  the 
subjects  which  are  desirable.  He  is  therefore  advised,  at  the  commencement  of  the  session,  to  consult 
the  teachers  of  the  Department,  who  consider  his  case  individually,  and  recommend  the  classes  most 
suitable. 

IV.  Courses  in  Engineering. — The  courses  comprise  :  Elementary,  and  advanced  and  Honours  classes 
in  practical  geometry  ;  preparatory  classes  in  geometrical  and  mechanical  drawing  ;  elementary 
and  advanced  courses  in  machine  construction  and  drawing  ;  mechanical  laboratory  ;  elementary 
and  advanced  courses  in  steam ;  elementary  and  advanced  courses  in  engineering  laboratory  ; 
ordinary  grade  and  senior  course  in  mechanical  engineering;  special  course  of  twelve  lectures 
in  graphical  statics  ;  special  course  in  structural  design  ;  special  course  in  indicator  diagrams 
and  valve  gears  ;  special  course  in  the  materials  of  engineering  and  processes  of  construction ; 
special  course  of  twelve  lectures  in  hydraulic  engineering  ;  special  course  in  gas  and  oilengines ; 
surveying  and  levelling  ;  pattern-making  ;  fitting  and  turning  ;  and  special  course  of  lectures 
for  workshop  students.  A  small  portion  of  the  work  is  done  on  Saturday  afternoon.  The 
Laboratory  courses  must  always  be  taken  in  conjunction  with  the  lectures. 

Before  commencing  their  studies,  students  consult  the  head  of  the  department,  who  advises  them 
regarding  the  classes  most  desirable  for  them  to  take.  A  regular  course  of  study  should  precede  attendance 
at  the  Special  Courses. 

V.  Building  Trade  Courses.— The%ecom&es  comprise  the  following:  Elementary, advanced  and  honours 

courses  in  building  construction  ;  builders'  quantities ;  preparatory,  elementary,  and  advanced 
courses  in  carpentry  and  joinery  ;  elementary  and  advanced  drawing  for  carpenters  and  joiners ; 
stair-casing  and  hand  raihng  (workshop  and  drawing)  ;  drawing  for  bricklayers  and  masons  ; 
drawing  for  sanitary  mspectors and  plumbers;  sanitary  science;  sanitary  science  for  plumbers; 
masonry;  elementary  and  advanced  courses  in  plumbing. 
VL  Metal  Trade  Courses. -The^e  courses  comprise:  Bras°s-founding,  with  workshop  practice  and 
lectures  on  modelling,  pattern  making,  chasing,  casting,  dressing,  polishing,  leaf -beating,  dipping 
and  bronzing,  lacquering,  mixing  of  metals  ;  course  for  gas-fitte'rs  f  keomet;y  ;  special  course  fof 
sheetmetal-workers  ;  elementary  and  advanced  course  in  sheetmetal  work 

'''^i^rcL^eTrnlTaS:^."^^^^*"''^^^"^^  manual  training  in  woodwork;  typography; 


'  Wednesday  afternoons.        »  The  first  stage  of  this  course  is  given  on  Saturday  afternoons. 
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90.  Day  and  Evening  Courses  for  Women,  Municipal  Technical  School,  Birmingham. — The  same 
subjects  are  taught  in  both  the  day  and  evening  classes.  They  consist  of  (a)  cookery  ;  (b)  elementary 
and  (c)  advanced  courses  in  dressmaking ;  and  (d)  laundry  work.  During  the  summer  months  there  are 
special  classes  for  (e)  cookery  and  (/)  dressmaking,  also  in  (g)  millinery  and  (Jt)  needlework. 

91.  Societies  and  Oluhs, Municipal  Technical  School,  Birmingham. — These  comprise  the  following: 
Societies  formed  of  the  union  of  teachers  and  students  ;  debating  and  literary  society  ;  chemical  society ; 
"  100  Books  "  Club  (the  "  100  Best  Books,"  selected  by  Sir  John  Ijubbook)  ;  Photographic  Society ; 
Earabling  Club  ;  and  the  Engineering  Society. 

The  Technical  School  Magazine  is  issued  by  the  Union  six  times  during  the  session.  It  contains 
school  news,  reports  of  school  societies,  and  articles  of  scientific  and  general  interest. 

92.  Municipal  School  of  Art,  Birmingham. — The  Municipal  School  of  Art  of  Birmingham  comprises 
(1)  the  Central  School,  Margaret-street ;  (2)  Yictoria-street  School  for  jewellers  and  silver- 
smiths ;  (3)  Moseley-road  Branch  School  of  Art ;  (4)  Nine  branch  schools  of  art  held  at  the 
Board  Schools  in  (a)  Clark-street,  Ladywood ;  (6)  Conway-road,  Sparkbrook ;  (c)  Cowper-street,  New 
Town  Bow;  ((?)  Dudley-road;  («)  High-street,  Harborne;  (/)  Highfield-road,  Saltley ;  (^)  Hope-street; 
(Ji)  Jenkins-street,  Small  Heath  ;  and  (i)  Norton-street.  The  chief  purpose  of  the  school  is  stated  to  be 
"  to  make  workmen  better  workmen." 

Courses  of  Study,  Central  School,  Margaret-street. — The  courses  of  instruction  provided  in  the 
Central  School  are  available  to  students  from  10  a.m.  to  4"30  p.m.  daily,  and  in  the  evening  from  7"15  to 
9'15.  The  school  year  is  of  nine  months'  duration,  and  is  divided  into  two  terms,  viz.,  an  Autumn  Term 
and  a  Winter  Term.  The  fee  for  the  complete  course  is  £4  10s.  per  term,  subject,  however,  to  reduction 
in  special  cases.     Lectures  are  delivered  on  the  following  subjects  : — 

(1)  Geometrical  drawing ;  (2)  Perspective ;  (3)  Practical,  plane,  and  solid  geometry;  (4)  Architecture; 
(5)  Elementary  and  advanced  architectural  design ;  (6j  Architectural  history ;  (7)  Wood- 
carving;  (8)  Metal- work  and  enamelling;  (9)  Stained  glass  work  and  figure  design; 
(10)  Book -binding ;  (11)  Writing,  illumination,  and  heraldic  drawing;  (12)  Needlework; 
(13)  History  of  art  and  historic  ornament ;  and  (14)  Anatomy. 

The  subjects  of  study  are  divided  into  Elementary  and  Advanced,  and  are  as  follows  : — 

Elementary. 
(a)  Freehand  by  class  lectures  on  black-board ;    memory  drawing ;    flat  tinting ;    drawing   from 

geometric  models,  from  objects,   and   from  plants;  memory  drawing;  elementary  design,  and 

history  of  art ;  modelling  from  cast ;  and  modelled  design. 
(A)  Shading  from  casts,  etc. ;  plane  and  solid  geometry  ;  perspective,  and  its  application  to  drawing 

interiors,  landscapes,  models,  and  decorative  objects  ;  elementary  design  ;  elementary  painting 

of  ornament;  modelling  from  flat ;  and  modelled  design  (elementary). 

(c)  Exercises  in  metal-work,  wood-carving,  etc.,  from  approved  examples. 

Advanced. 

(d)  Advanced  painting  of  ornament ;  painting  single  objects,  plants,  birds,  etc. ;  composition  of 
colour  ;  decorative  subjects.     • 

(e)  Drawing,  painting,  and  modelling  the  human  figure  and  animals  from  the  cast  and  from  life ; 
anatomy. 

(/)  Advanced  design,  and  figure  composition — drawn,  painted,  and  modelled,  with  technical 
instruction  in  the  following  processes,  viz. :— metal- work ;  enamelling;  stained  glass  work  and 
figure  design  ;  book-binding  ;  writing, illumination  and  heraldic  drawing;  embroidery  and  other 
needlework  ;  wood-carving  ;  stone-carving  ;  drawing  for  book  illustration  ;  wood-engraving  ; 
terra  cotta  ;  die-sinking  ;  encaustic  painting  ;  leather  work  ;  the  making  ef  decorative  cartoons, 
and  working  in  fresco,  gesso,  tempera,  oils,  sgraffito,  lithography,  etc. 

There  is  a  special  course  for  house-painters  and  decorators,  an  architectural  course  of  four  years' 
duration,  a  course  in  building  construction,  and  one  in  practical,  plane,  and  solid  geometry. 

93.  School  for  Jewellers  and  Silversmiths,  Vittoria- street,  Birmingham.— Va.&  School  for  Jewellers 
and  Silversmiths  is  open  on  three  afternoons  and  five  evenings  a  week.  The  session  continues  for  nine 
months,  and  is  divided  into  an  Autumn  Term  and  a  Winter  Term.     The  course  of  study  consists  of  :— 

(a)  Elementary  drawing ;  (6)  Advanced  drawing  ;  (c)  Design  directly  applied  to  the  making  of 
objects  and  their  decoration  ;  {d)  Modelling ;  (e)  the  execution  of  work  in  the  following 
processes,  viz. :— carving,  chasing,  chipping,  damascening,  enamelling,  engraving,  mounting, 
raising,  repousse,  and  setting. 

94.  Branch  School  of  Art,  Moseley-road,  Birmingham.— 'Iha  classes  of  the  Moseley-road  Branch 
School  also  meet  on  three  afternoons  and  five  evenings  a  week.     The  course  includes  :— 

(a)  Freehand  drawing  ;  drawing   from  models ;    drawing  on  the  black-board  ;    memory  drawing ; 

light  and  shade  from  nature  ;  casts  and  objects ;  geometrical  drawing  and  perspective  ;  drawing 

from  the  antique  ;  design,  painting,  modelling,  and  modelled  design  ;  wood  carving  ;  (h)  Building 

construction,  and  practical,  plane,  and  solid  geometry. 

The  Classes  of  the  Branch  Schools  of  Art  of  the  Birmingham  School  meet  oa  four  evenings  a  week. 

The  course  of  instruction  embraces  : — 

Freehand  drawing ;  drawing  from  models  ;  drawing  on  the  black-board  ;  memory  drawing  ;  light  and 
shade  from  nature,  casts,  and  objects ;  geometrical  drawing  and  perspective  ;  design,  painting, 
modelling,  and  modelled  design. 
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A  library  containing  books  on  art  and  subjects  cognate  thereto  is  connected  witb  the  Birmingham 
School  of  Art. 

Personal  examinations  and  examination  of  works  are  held  by  the  Government  Board  of  Education, 
Local  prizes,  free  admissions,  and  scholarships  are  awarded. 

95.  The  Leeds  Institute  of  Science,  Art,  and  Literature. — The  Leeds  Institute  of  Science,  Art,  and 
Literature  includes  the  following,  viz. : — 

(1)  Technical  School ;  (2)  a  School  of  Art;  (3)  the  Boys' Modern  School;  (4)  the  Girls' Modern 
School ;  (5)  the  School  of  Music ;  (6)  Commercial  Evening  School ;  (7)  and  Special  Saturday 
Classes  for  Teachers. 

In  the  first-mentioned  the  classes  meet  in  the  evening  only;  in  the  second  there  are  day,  evening* 
and  special  classes. 

In  the  Technical  School  of  Leeds  there  are  seven  courses  of  instruction  provided,  each  being  divided 
into  two  parts,  viz.,  a  junior  course  and  a  senior  course.  The  first  extends  over  three  years,  and  is  for 
young  hoys,  the  latter  is  of  four  years'  duration,  and  is  intended  for  those  above  the  age  of  IG.  Two 
subjects  only  are  compulsory  in  each  year's  course,  an  optional  subject  being  taken,  if  there  be  ample 
time  for  its  study.  Students  are  advised  to  attend  the  school  two  or  three  evenings  a  week.  A  student 
may  enter  at  once  on  the  second  year's  work  in  either  course,  provided  that  he  can  shew  proof  of  suilcient 
knowledge  of  the  first  year's  work,  but  only  in  rare  cases  is  a  student  allowed  to  begin  the  third  year's 
work  without  passing  through  the  second  year.  Examinations  are  held  by  the  Science  and  Art  Depart- 
ment of  the  City  and  Guilds  of  London  Institute.  The  U-iversity  of  London  conducts  examinations  in 
certain  subjects.     So  too  do  the  Institute  of  Chemistry  and  Pharmaceutical  Society. 

Prizes  are  awarded  by  the  school,  by  the  Board  of  Education,  South  Kensington,  and  by  the  City 
and  Guilds  of  London  Institute.     Scholarships  are  awarded  by  the  Leeds  City  Council. 

The  composition  fee  for  a  systematic  course  is  3s.  Cd.  per  session  ;  if  laboratory  practice  is  included 
it  is  5s.     Higher  fees  are  charged  to  students  attending  one  class  only. 

;  96.  Courses  of  Study,  Technical  School,  Leeds. — The  courses  of  study  are  as  follows  : —       ,        ' 

I.  Courses  in  Mechanical  Engineering — 

Junior  Course. 
Eor  the  first  year,  the  obligatory  subjects  are  :  geometrical  drawing  ;  work.shop  arithmetic,  or 
elementary  practical  mathematics ;  the  optional  subjects  are  :  practical  physics,  or  theoretical 
mechanics,  or  freehand  and  model  drawing.  Eor  the  second  year  the  obligatory  subjects 
are  :  practical,  plane,  and  solid  geometry,  and  elementary  practical  mathematics  ;  the  optional 
subjects  being  the  same  as  for  the  first  year.  In  the  third  year,  the  subjects  studied  are : 
practical,  plane,  and  solid  geometry  and  mathematics  ;  the  optional  subjects  are  either  the 
same  as  for  the  two  preceding  years  or  machine  construction  and  drawing  is  taken. 

Senior  Course. 

In  the  Senior  Course,  the  obligatory  subjects  for  the  first  year  are  :  practical,  plane,  and  solid 
geometry,  or  mathematics  ;  machine  construction  and  drawing  ;  the  optional  subjects  being 
mathematics,  or  practical,  plane,  and  solid  geometry,  or  practical  mechanics.  During  the 
second  year  the  obligatory  subjects  are  :  practical,  plane,  and  solid  geometry,  or  mathematics, 
or  theoretical  mechanics,  or  mathematics,  or  practical,  plane,  and  solid  geometry,  or  steam 
or  applied  mechanics,  or  practical  mechanics;  machine  construction  and  drawing;  the 
optional  subjects  being  one  of  the  following,  viz.  :  theoretical  mechanics,  mathematics, 
practical,  plane,  and  solid  geometry,  steam  or  applied  mechanics,  or  practical  mechanics. 
Eor  the  third  year  the  obligatory  subjects  are  :  applied  mechanics,  or  steam  and  the  steam 
engine,  or  mechanical  engineering^,  or  the  optional  subjects  of  the  preceding  year;  machine 
construction  and  drawing,  or  the  optional  subjects  of  the  second  year.  The  optional 
subject  may  be  taken  from  one  of  the  following:  theoretical  mechanics,  mechanical 
engineering,  steam,  applied  mechanics,  or  practical  mechanics.  During  the  fourth  year,  the 
subjects  for  study  are  :  theoretical  and  practical  chemistry,  or  metallurgy,  or  any  stages  not 
already  taken  of  the  subjects  mentioned  for  previous  years  ;  optional  subject,  any  one  of 
the  aforementioned  for  this  year. 

II.  Courses  in  Electrical  Engineering — 

Junior  Course. 
The  course  is  identical  with  that  of  the  junior  course  for  mechanical  engineering,  except  that 
one  of  the  options  for  the  third  year  is  magnetism  and  electricity.  '^ 

Senior  Course. 
1st  Fear.— Practical  plane  and  solid  geometry,   or   mathematics ;    machine   construction  and 

drawing.      Optional:    Que   of   the   following :— Mathematics,   practical   plane   and   solid 

geometry,  theoretical  mechanics,  magnetism  and  electricity. 
2«r?Zear.— One  of  the  following:— Practical  plane  and  solid  geometry,  mathematics,  machine 

construction   and   drawing    or   theoretical   mechanics ;    and   magnetism   and    electricity. 

Optional:   One   of   the   following  :-Theoretical  mechanics,  mathematics,  practical  plane 

and  sobd  geometry,  practical  physics  (electricity),  chemistry 
3rcJ  rmr.-(«)  Mathematics,  or  theoretical  mechanics,  or  applied  mechanics;    (b)  Magnetism 

and  electricity.     Optional :    One  oi  the  following  :-Telegrapliy  and  telephony,  practical 

physics  (electricity),  chemistry,  electric  light  and  power  r       J'   f 

m  Tm-.-Any  stages  not  yet  taken  of  the  abovenamed  subjects,  or  chemistry,  or  metallurgy 

(only  for  students  already  possessing  a  good  knowledge  of  chemistry).     Optional .-  Any  one 

of  the  preceding  subjects.  ^^        i     "'•     ■  ■^'-  j 

III. 
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III.  Courses  in  Mining — 

Junior  Course, 
1st  re«r.— Geometrical  drawing ;   workshop  arithmetic,  or  elementary  practical  mathematics. 

Optional. :  Practical  physics,  or  freehand  and  model  drawing. 
^nd  Jear.— Practical  plane  and  solid  geometry,  elementary  practical  mathematics.     Optional: 

As  tor  first  year.  -' 

Zrd  r<?ffr.— Practical  plane  and  solid  geometry,  or  machine  construction  and  drawing  or 
chemistry;  geology.  Optional:  As  for  1st  year,  or  chemistry,  or  machine  construction 
and  drawing,  or  practical  plane  and  solid  geometry. 

Senior  Course. 
1st  Fe«'.— One  of  the  following:— (a)  Chemistry,  geology,  machine  construction  and  drawing, 

mathematics  ;  and  (6)  Mining,  or  steam  and  tho  steam-engine.     Optional :  Any  one  of  the 

ioregomg  subjects  for  this  year,  or  (for  students  intending  to  take  mine  surveying  later), 

practical  plane  and  solid  geometry. 
2.nd  I'ear.— Same  as  1st  year  both  in  obligatory  and  optional  subjects. 
^rd  lea7\—{a)  Mathematics,  or  theoretical  mechanics,  or  applied  mechanics,  or  practical  plane 

and  solid  geometry  ;  (i)  Mining.     Optional :  As  for  1st  year  or  mine  surveying. 
^th  Tear.—Mme  surveying,  or  any  stages  not  yet  taken  of  the  abovenamed  subjects.     Optional  .• 

Mine  surveying  or  metallurgy,  etc. 

IV.  Courses  in  Plumbing  — 

Junior  Course. 

1st  Tear.~(a)  Geometrical   drawing;    (i)  Workshop   arithmetic.       Optional:   Preehand   and 

model  drawing. 
2nd  Jear.~{a)    Practical  plane  and  solid  geometry  ;    (i)   Elementary  practical  mathematics. 

Optional :  As  for  Ist  year,  or  practical  physics. 
3rd  Tear. — (a)    Practical   plane   and  solid  geometry,  or  chemistry;    (6)   mathematics  [either 

elementary  practical  matliematics,  viz  ,   arithmetic,  algebra,  mensuration,  graphic  methods 

(use  of  squared  paper),  and  geometry  or  elementary  arithmetic,  algebra,  and  geometry]. 

Optional  :  Practical  physics,  or  building  construction. 

Senior  Course. 
1st  Year. — (a)  Practical  plane  and  solid  geometry,  or  mathematics  (as  above)  ;    (h)   Building 

construction,    or   theoretical   mechanics,   or   practical   physics,  or  chemistry.      Optional: 

Preliminary  science  course  for  plumbers,  or  plumbers'  work  (theory  only). 
2nd  Tear. — («)  As  for  1st  year,  or  theoretical  mechanics  ;    (b)   As  for  1st  year.     Optional  : 

Plumbers'  work  (but  no  practical  work  unless  over  18). 
3rd  Tear. —  (a)  Either   {a)  or  (b)   of  1st  year's  work ;   (6)  Plumbers' work.     Optional;  Either 

(a)  or  (b)  of  1st  year's  work. 
ith  Tear. — Advanced  stages  of  abovenamed  subjects.     Optional :  Free  choice. 

V.  Courses  in  C/iemical  Industries — 

Junior  Course. 
1st  Tear. — (a)  Workshop  arithmetic  ;  (V)  Ereehand  and  model  drawing  or  geometrical  drawing. 

Optional  subject :  Practical  physics. 
2nd  Tear. — (a)    Mathematics  ;    (J)  iMagnetism  and   electricity.      Optional  subject :    Practical 

physics. 
3rd  Tear. — (a)     3Iathematics   or    practical   physics;      (5)    inorganic    chemistry.       Optional: 

Magnetism  and  electricity,  or  practical  physics. 

Senior  Course. 

1st  Tear. —  (o)  Inorganic  chemistry  (theoretical);  (b)  inorganic  chemistry  (practical).  Optional ; 
Jlathematics  or  practical  physics. 

2nd  Tear. — As  for  1st  year.     Optional :  Organic  chemistry  or  elementary  metallurgy. 

3rd  Tear. — (a)  Theoretical  andpractical  work  in  inorganic  or  organic  chemistry;  (6)  theoretical 
and  practical  work  in  inorganic  or  organic  chemistry  or  metallurgy,  or  gas  manufacture,  or 
oils  and  fats,  or  iron  and  steel  manufacture.     Optional :  Any  one  subject  under  (b  ) 

YI.  Pharmaceutical  Chemistry. — This  course  is  for  senior  students  only. 

1st  Tear. — (a)  Elementary  inorganic  chemistry  (theoretical) ;  (J)  elementary  inorganic 
chemistry  (practical).     Optional:  Practical  physics  or  mathematics. 

2nd  Tear. — (a)  Advanced  inorganic  chemistry  (theoretical)  ;  (6)  advanced  inorganic  chemistry 
(practical).  If  unsuccessful  in  the  1st  year's  examination,  elementary,  theoretical,  and 
practical  inorganic  chemistry  to  be  taken  again  instead  of  advanced  inorganic  chemistry 
with  practical  physics  or  mathematics,  or  botany  as  optional  subject. 

3rd  Tear. — (a)  Elementary  organic  chemistry  (theoretical)  ;  {b)  elementary  organic  chemistry 
(practical).  Optional  subject :  Botany,  but  if  advanced  chemistry  is  not  passed  in  at  the 
end  of  the  second  year,  it  is  taken  again  and  also  elementary  organic  chemistry  instead,  with 
botany  as  an  optional  subject.  Advanced  inorganic  chemistry  (theoretical  and  practical)  ia 
taken  by  those  who  in  their  second  year  took  elementary  inorganic  cheiqistry, 

'kth  Tear. — The  subjects  necessary  for  the  completion  of  the  course, 

VII.  Courses  in  Building  Trades  j — > 

Junior  Course, 
1st  Tear. — (a)  Geometrical  drawing ;    (b)  workshop    arithmetic  or   mathematloa      Optional ; 

Practical  physics,  or  theoretical  meclianics,  or  freehand  and  model  drawing. 
2nd  Year. — («)  Practical  plafie  and  sol^d  geometry ;  (b)  tnfl.thecifl.tjc0,    Optional, ;  Same  as  for  U{ 
year.  Smm 
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Senior  Course. 
1st  Tn,,:—{ri)  Practical  plane  and  solid  geometry  or  mattematics ;   (h)  building  construction. 

Optional :    Mathematics,  or  brickwork,  or  masonry,  or  carpentry  and  joinery,  or  practical 

woodwork. 
Ini  Year.— {a)  Building  construction;  (5)  practical  plane  and  solid  geometry,  or  theoretical 

mecbanics,  or  applied  mechanics,  or  one  of  the  following :  brickwork,  masonry,  carpentry 

and  joinery.     An  optional  subject  may  be  taken  from  any  of  these. 
^rd  Year. — Same  subjects  as  for  2nd  year. 
4/A  rra)-.— Architecture,  or  quantity  surveying,  or  any  stages  not  already_  taken  of  subjects 

above-mentioned.     Optional :    Hygiene,  or  practical  sanitation,  or  as  desirable. 

There  is  a  special  course  in  chemistry  and  domestic  science  for  teachers  of  cookery.  Other  subjects 
in  which  instruction  is  given  in  the  school,  are  typography,  photography,  and  tailors'  cutting. 

97.  School  of  Art,  Leeds.— The  aim  of  the  school,  according  to  the  calendar,  is  "  to  impart  by_  a 
systematic  course  of  instruction  a  knowledge  of  the  principles  and  practice  of  art,  with  a  view  to  its 
application  by  manufacturers,  designers,  craftsmen,  and  all  intending  to  make  art  a  profession  ;  to  form 
a  sound  and  comprehensive  basis  for  the  study  of  its  pictorial  and  decorative  branches  ;  and  to  instruct 
those  who  desire  to  make  a  knowledge  of  art  a  part  of  their  general  education."  As  before  stated^  for 
instruction  in  this  subject  there  are  day,  evening,  and  special  classes. 

Courses  of  study,  School  ofArt.—Th.6  following  are  the  courses  of  study  :— 

(1)  geometry;  (2)  perspective;  (3)  freehand  and  model  drawing;  (4)  time  and  memory  drawing ; 
(5)  architectural  drawiuf;  and  design;  (6)  drawing  and  shading  with  chalk,  pen,  or  brush; 
(7)  painting  in  oil  and  water  colours  ;  (8)  drawing  and  painting  the  figure  from  the  antique  and 
from  life ;  (9)  modelling  in  wax,  clav,  and  plaster ;  (lOj  casting  in  metals ;  (11)  designing  for 
all  industrial  and  decorative  art ;  (ll!)  wood-carving  ;  (1.3)  building  construction  ;  (14)  qusntity 
surveying;  (15)  book-binding;  (16)  embroidery;  (17)  gesso  work;  (18)  repousse  work; 
(19)  enamels  ;  (20)  preparation  for  teachers  certificates  and  for  the  examination  of  the  Eoyal 
Institute  of  British  Architects. 

The  syllabus  of  classes  comprises  anatomy,  historical  and  practical  architecture,  _  historical 
architecture,  architectural  design,  building  construction  and  drawing,  drawing  from  life,  drawing  on  the 
blackboard,  model  drawing,  drawing  in  light  and  shade  from  a  cast,  freehand  drawing  in  outline,  memory 
drawing  of  plant  form,  modelling  the  head  from  the  life,  painting  ornament,  principles  of  ornament, 
historic  ornament,  geometrical  drav?ing,  perspective,  bookbinding,  quantity  surveying,  wood-carving, 
drawing  from  the  antique,  drawing  the  antique  from  memory,  painting  from  still  life,  modelling  from  the 
antique,  modelling  the  head  from  life,  modelling  from  life,  modelling  design.  There  are  evening 
continuation  schools  for  drawing  and  design  for  West  Hiding  teachers. 

Of^.  The  Boys''  Modern.  School,  Leeds. — Reference  to  the  Boys'  Modern  School  is  instructive.  The 
subjects  of  instruction  comprise  the  following,  viz. : — 

Scripture  (from  instruction  in  which  boys  whose  parents  wish  it  are  exempt),  English,  grammar, 
composition,  and  literature,  English  history,  geography  (physical,  political,  and  commercial), 
arithmetic,  book-keeping,  commercial  correspondence,  algebra,  Euclid,  and  higher  mathematics, 
Latin,  Erench,  G-erman,  chemistry,  and  physical  science  (including  theoretical  and  applied 
mechanics),  drawing  (freehand,  model,  geometrical,  and  mechanical),  and  vocal  music.  German 
is  taught  in  the  upper  forms  as  an  alternative  to  Latin. 

Boys  are  prepared  for  the  examinations  of  the  Board  of  Education,  for  the  University  and  College 
of  Preceptors'  Local  Examinations,  and,  when  required,  for  the  Preliminary  Pharmaceutical,  Medical, 
and  Legal  Examinations,  for  Scholarships  at  the  Yorkshire  College,  Public  iSchools,  and  elsewhere,  and 
for  the  Civil  Service. 

v.).  The  Girls''  Modern  School,  Leeds. — The  curriculum  of  this  school  is  arranged  in  accordance  with 
the  annual  syllabus,  published  by  the  University  of  Oxford,  for  the  regulation  of  the  examinations  for 
girls.  Pupils  in  the  upper  forms  are  prepared  for  the  Mouth  Kensington  Science  and  Art  Examinations, 
the  London  University  Matriculation  Examination,  and  for  the  Oxford  Local  Examinations.  The 
subjects  taught  are  mainly  mathematics,  English  language  and  literature,  arithmetic,  geography,  history, 
Latin,  Erench,  chemistry,  natural  science,  drawing,  vocal  music,  physical  exercise  and  drill,  needlework, 
and  dancing.     In  connection  with  the  school,  there  is  also  a  Kindergarten  division. 

100.  The  School  of  Music,  Leeds — Solo  singing,  pianoforte,  organ,  violin,  violoncello,  and  flute 
playing,  harmony  and  counterpoint,  rudiments  of  music  form  the  subjects  of  instruction  of  the  Leeds 
School  of  Music. 

Besides  the  above,  there  is  a  Commercial  Evening  School,  the  classes  being  held  at  the  Central 
Higher  Grade  Board  School  at  Woodhouse-lane,  Leeds,  and  there  are  also  Special  Saturday  Classes  for 
Teachers  in  commercial  subjects. 

101.  The  Glasgow  and  JTcst  of  Scotland  Technical  College. — The  Glasgow  and  West  of  Scotland 
Technical  College  was  organised  in  1880,  its  title  beiii,^'  the  outcome  of  the  amalgamation  of  Anderson's 
College,  the  Young  Chair  of  Technical  Chemistry  (m  connection  with  that  college),  the  College  of 
Science  and  Arts,  Allen  Glen's  Institution,  and  the  Atkinson  Institution.  Its  main  object  is  stated  to 
be  to  afford  a  "suitable  education  to  those  who  wisli  to  (lualify  themselves  for  following  an  industrial 
profession  or  trade,  and  to  train  teachers  tor  technical  schuois."  "The  work  of  each  of  these  institutions 
is  dibtinct.     Tor  the  operations  of  the  wort  of  the  College  day  and  evening  classes  have  been  formed. 

The 
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The  Day  Classes  of  the  College  have  the  following  courses,  viz. : — 
(1)  Civil    engineering;    (2)    Mechanical    engineering;    (3)    Naval   architecture;    (4)    Electrical 
engineering :    (5)    Architecture ;    (6)    Chemical    engineering ;    (7)    Metallurgy ;    (8)    Mining 
engineering ;    (9)  Mathematics  and  physics  ;  and  (10)  Chemistry. 

Of  these  'courses  separate  subjects  may  be  taken,  or  a  complete  course  of  three  years'  duration 
leading  to  the  diploma  of  the  College.  Candidates  for  the  diploma  and  students  under  IG  years  of  age, 
must  pass  an  entrance  examination  in  (1)  English,  (2)  Mathematics,  and  (3)  in  ]<'rechand  drawing.  A. 
fourth  subject,  viz.,  Latin,  or  a  modern  language,  must  be  passed  by  the  former,  before  admission 
to  the  final  examination.  Students  in  Engineering,  after  gaining  the  diploma  of  the  College,  may 
also  compete  for  the  B.Sc.  degree  in  Engineering  Science  of  the  University  of  Q-lasgow,  after  an 
attendance  of  a  least  one  academical  year  at  that  University,  and  passing  the  University  preliminary 
examination ;  or  they  may  enter  for  the  B.Sc  degree  of  the  University  of  Edinburgh  after  an  attendance 
of  two  years  at  the  College  and  one  year  at  the  University.  Students  of  the  College  who  intend  to 
graduate  in  Science  at  the  Glasgow  University  may  have  their  foes  paid  nut  of  the  Carnegie  Trust  for  the 
Universities  of  Scotland,  under  certain  conditions. 

102.  The  Mtiiiicipal  Teclmicnl  Institute,  Belfast,  Ireland. — The  chief  aim  of  this  institution  is  to 
provide  instruction  in  the  principles  of  those  arts  and  sciences  which  bear  directly  or  indirectly  upon  the 
trades  and  industries,  especially  of  Ireland,  and  to  experimentally  shew  how  their  advancement  may  be 
promoted  by  an  application  of  these  principles. 

The  Institute  is  fitted  with  laboratories  for  physics  chemistry,  electrical  engineering,  mechanics, 
and  with  workshops  for  spinning  and  weaving,  wood-carving,  plumbing,  house  painting,  decoration,  and 
plastering. 

The  courses  of  study  are  as  follows  : — 

I.  Preparatory  course,  the  subjects  of  which  are  English  of  a  commercial  nature,  arithmetic  and 

mensuration,  elementary  drawing,  elementary  science. 

II.  Course  in  Mathematics  :  including  practical  mathematics  (arithmetic,  algebra,  mensuration,  and 
geometry),  pure  mathematics  (arithmetic,  algebra,  geometry,  and  plane  trigonometry), 
trigonometry,  for  surveyors,  solid  geometry,  spherical  trigonometry,  geometrical  conies,  co- 
ordinate geometry,  differential  calculus,  and  integral  calculus. 

III.  Course  in  Mechanical  Engineering. — In  this  course  instruction  is  given  in  geometrical  drawing; 
practical  plane  and  solid  geometry,  which  has  an  elementary,  an  advanced,  and  an  honours  stage  ; 
machine  construction  and  drawing,  with  two  stages,  viz..,  elementary  and  advanced  ;  applied 
mechanics,  with  two  stages;  mechanical  laboratory,  with  a  complete  equipment  of  experimental 
apparatus,  the  object  aimed  at  in  the  work  being  the  obtaining  accurate  quantitative  results. 
Steam  and  the  steam-engine  ;  marine  engineering,  in  which,  in  the  elementary  stage,  students 
are  taught  to  make  neat  hand-sketches  of  simple  details  of  the  steam-engine  from  the  blackboard. 
A  feature  of  the  advanced  stage,  also,  is  hand-sketching,  with  notes  on  the  properties  and 
strength  of  materials  used  in  engine  and  boiler  construction. 

IV.  Course  in  Naval  Architecture. — This  course,  in  its  elementary  stages,  is  intended  for  junior 
draughtsmen,  ships'  fitters,  and  those  engaged  in  the  shipbuilding  trades.  It  includes  practical 
work,  theoretical  work,  and  drawing.  In  its  advanced  stage,  the  building  of  merchant  vessels, 
Admiralty  vessels  ;  laying-off  ;  theory  ;  drawing  and  designing. 

V.  Course  in  Physics  and  Electrical  Engineering . — The  subjects  studied  under  the  heading  of 
Physics,  are  sound,  light,  and  heat  (elementary  course)  ;  laboratory  work  in  the  same  :  magnetism 
and  electricity,  with  an  elementary  stage  dealing  with  magnetism,  frictional  and  voltaic  electricity, 
and  laboratory  work  ;  and  an  advanced  stage  dealing  with  magnetism,  electro-statics,  current 
electricity,  thermo-electricity,  and  laboratory  work  on  magnetism,  voltaic  electricity,  and 
electro-statics. 

The  course  in  Electrical  Engineering  consists  of  electric  lighting  and  power  distribution, 
in  the  preliminary  grade  of  which  instruction  is  given  in  fundamental  mechanical  units,  the 
fundamental  electrical  units,  primary  and  secondary  batteries,  electric  bells,  fundamental  effects 
of  the  electrical  circuit,  electrical  measurements,  the  incandescent  and  arc  lamps,  classification  of 
dynamos,  the  electro-motor,  short  sketch  of  thermo-electricity,  insulators  and  conductors, 
systems  of  wiring  bouses,  and  the  elementary  consideration  of  the  distribution  of  electrical 
energy.  In  the  ordinary  grade  the  work  is  of  a  much  higher  character.  Laboratory  work  is 
given  in  each. 

VI.  Course  in  Architecture  and  Builders'  Work. — The  subjects  included  in  this  course  are  building 
construction  and  drawing;  builders'  quantities;  carpentery  and  joinery  (drawing  and  lecture 
course)  ;  plasterers' work  ;  painters'  and  decorators'  work  (lecture  and  practical  course);  stone- 
cutting  (lecture  and  drawing  course)  ;  w^ood-carving  for  furniture  and  architectural  decoration  ; 
land  and  engineering  surveying  and  levelling — this  last  including  chain  surveying,  levelling, 
ofiice  work,  and  surveying  with  angular  instruments. 

VII.  Course  in  Sanitary  Engineering — Plumhing. — There  are  lecture  and  drawing  courses,  the 
first  treating,  in  the  preliminary  grade,  of  workshop  arithmetic,  geometry,  aad  drawing ; 
(2)  elementary  physics  for  plumbers;  (3)  alloys,  solders,  etc. ;  (4)  workshop  appliances  and  the 
principles  of  their  action ;  (5)  tools  used  in  plumbing.  In  the  ordinary  grade  they  consist  of  : 
Properties  and  uses  of  materials  used  in  plumbers'  work  ;  elementary  science  for  plumbers  ; 
external  roof  work  ;  hot-water  apparatus  ;  sanitary  appliances  in  common  use  and  the  principles 
of  their  action;  mechanical  appliances  and  the  principles  of  their  action;  drainage.  In  the 
latter,  instruction  is  given  in  the  methods  of  obtaining  measurements  ;  simple  calculations  of 
areas  and  contents  ;  simple  examples  of  estimating  cost  of  work  ;  simple  examijles  of  obtaining 
measurements  from  plan's ;  geometry  and  the  preparation  of  working  drawings  to  scale  ; 
explanation  of  various  plans  and  sections ;  elementary  instruction  in  the  preparation  of  detail 
drawings,  plans,  and  sections,  for  the  preliminary  grade  ;  in  the  ordinary  grade  the  instruction  is 
based  on  the  lectures,  and  adapted  to  the  needs  of  students.  There  is  also  a  course  in  sanitary 
science  and  honours-grade  plumbing,  and  one  m  practical  plumbers'  work  for  preliminary, 
ordinary,  and  honours-grades.  VIII. 
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VIII.  Qoune  in  Textile  Indus/ ries.— This  course  includes  flas-spinuing  aud  weaving.  _  After  each 
lecture  an  exercise  class  is  held  in  which  the  calculations  occurring  in  connection  with  the 
operation  of  spinning  are  fully  explained  aud  exemplified.  Opportunity  of  examining  and 
working  the  weaving  looms  of  the  school  is  afforded  the  students,  so  as  to  give  practical 
facility. 

IX.  Oonrse  in  Para  and  Applied  Ohemisfiy.— The  instruction  given  in  this  course  treats  of :  The 
elements  of  chemistry;  inorganic  chemistry;  organic  chemistry;  practical  chemistry;  special 
v.-ork  in  chemistry.  In  the  pharmaceutical  section  of  the  course  the  subjects  considered  are  : 
General  and  pharmaceutical  chemistry;  practical  chemistry;  botany;  materia  medica ; 
pharmacy  (theoretical  and  practical)  ;  and  materia  medica  and  pharmacy  for  druggists, 
photography,  the  bleaching,  dyeing,  and  printing  of  cotton,  linen,  and  other  vegetable  fibres,  and 
bread-making,  form  also  part  of  the  course  in  chemistry. 

X.  Course  in  Printing. — The  subjects  of  instruction  are  typography  (lectures   fully  illustrated  by 

samples  of  letter-press)  ;  machine  and  press  work  (including  its  early  history,  etc.)  ;  lithography 
(the  lectures  are  made  as  practical  as  possible,  examples  of  various  kinds  of  work  being  used  fo 
illustrate  the  instruction)  ;  and  bookbinding. 

XI.  Course  in  Miscellaneous  Trades  and  Iwlustrtes. — This  includes  instruction  in  the  manufacture 
of  boots  and  shoes;  in  bread-making;  in  cake  ornamentation  for  bakers;  in  road-carriage 
building  (lecture  and  drawing  course)  ;  in  watch  and  clock-making  ;  in  sheet-metal  work  ;  aud 
in  tailors'  cutting. 

XII.  Course  in  Natural  Science. — The  subjects  taught  in  this  course  are  botany  ;  geology ;  physiology ; 
and  hygiene. 

XIII.  Course  in  Commerce. — The  instruction  of  this  cour.=ie  embraces  :  Commercial  English  and 
arithmetic;  shorthand  (Pitman'.s  system)  ;  book-keeping  (beginners'  class)  ;  book-keeping  and 
commercial  accounts  ;  commercial  law  and  economics  and  an  elementary  and  advanced  course  in 
modern  languages  (French,  German,  and  Spanish). 

These  are  all  evening  courses,  with  the  exception  of  one,  which  is  given  on  a  Saturday  afternoon. 

XIV.  Courses  in  'Women's  WorJc. — These  courses  are  both  day  and  evening,  and  are  as  follows: — 
Cookery;  laundry  work;  dressmaking;  millinery;  lace-making;  embroidery  and  needlework 
and  blouse  and  under-skirt  making.  The  first  five  subjects  are  taught  both  during  the  day  and 
in  the  evening.  Instruction  in  embroidery  and  art  needlework  is  given  in  the  day  time  only, 
and  blouse  and  under-skirt  making  in  the  evening.  To  each  subject  not  more  than  two  hours 
a  week  are  devoted,  but  to  each  department  of  lace-making,  viz.,  Carrickmacross  lace  (applique 
and  guipure),  point  lace,  Limerick  lace,  Honiton  (or  pillow)  lace,  Irish  crochet  lace,  two  hours 
per  week  each  are  devoted.  There  are  two  centres  where  women's  work  is  carried  on,  viz., 
at  College  Square  K"orth  and  Templemore  Avenue  Baths,  The  instruction  in  each  branch  is 
essentially  practical,  and  demonstrations  are  given  in  cooking.  The  instruction  in  dressmaking 
is  based  upon  the  Cosmopolitan  or  Chart  System,  and  includes  a  course  for  students  desirous  of 
obtaining  the  certificate  of  the  City  and  Guilds  of  London  Institute. 

All  the  above-mentioned  courses  are  suitable  for  those  already  engaged  during  the  day  in  handi- 
crafts or  business  who  desire  to  supplement  and  dcvelopo  their  present  knowledge  and  the  exjjerience 
gained  in  the  workshop,  warehouse,  etc.  They  arc  valuable  for  apprentices,  journeymen,  and  others 
employed  in  the  various  industries  in  the  city  and  district.  Before  entering  upon  these  courses,  an 
elementary  knowledge  of  mathematics  and  drawing  should  be  acquired  for  they  are  an  essential  to 
success.     Xot  more  than  two  hours  a  week  is  devoted  to  each  individual  subject. 

103.  School  of  Art,  Municipal  Technical  Institute,  Belfast. — The  aim  of  the  school  is  to  give,  by 
carefully-arranged  and  varied  courses  of  study,  a  thoroughly  practical  knowledge  of  design,  painting, 
drawing,  and  modelling,  especially  in  their  application  to  the  various  technical  processes  of  manufacture 
and  handicrafts,  and  in  their  relation  to  architecture,  so  as  to  furnish  useful  training  to  those  intending 
to  work  as  architects,  designers,  and  craftsmen,  and  to  assist  those  who  wish  to  follow  up  desio'n  in  its 
bearing  upon  pictorial  composition,  such  as  book  decoration,  book  illustration,  and  wall-posters.  Its 
purpose  also  is  to  assist  those  desirous  of  making  art  a  part  of  their  r/eneral  education,  and  to  spread  a 
knowledge  of  art  and  the  appreciation  of  art  work  ;  also  to  give  facilities  to  those  wishing  to  follow  art 
as  a  profession,  or  to  include  it  in  their  gener.il  qualifications  as  teachers  in  Public,  National,  Art,  or 
other  Schools. 

There  are  spacious  and  well-lighted  rooms  for  the  study  of  the  living  model  and  the  antique,  also 
rooms  for  modelling  in  clay,  for  design  in  relation  to  manufactures  and  handicrafts,  and  for  still-life  and 
flower-painting.  There  are  special  work-rooms  for  various  handicrafts  and  art  industries,  so  that  students 
can^  see  some  of  the  processes  for  which  they  are  designing,  and  have  the  opportunity  of  working  out 
their  own  designs.  There  are  morning,  afternoon,  and  evening  classes.  The  morning  and  afternoon 
classes  continue  for  three  hours  each,  and  the  evening  classes  for  two  hours  on  sfonday,  Tuesday, 
"Wednesday,  Thursday,  and  Friday.  There  is  also  a  Saturday  morning  class  of  three  hours'  duration  for 
teachers.  ^  The  works  of  students  of  an  advanced  character  may  be  sent  annually  to  South  Kensington  for 
examination.  A  reference  library  and  a  museum,  consisting  of  objects  and  "illustrations  shewing  the 
methods  and  processes  in  use  in  modern  applied  and  decorative  art,  are  at  the  disposal  of  the  studen'ts. 

The  Courses  of  Study  are  as  follows  : — 

I.  Mementary  or  General,  the  instruction  consisting  of — 

(i)  Freehand  drawing  of  ornament  and  plant  from  copy  and  cast,  viz. :   (1)  simple  brush-work  ; 

(2)  principles  of  ornament ;  and  (3)  design, 
(ii)  Model  drawing,  and  the  drawing  and  shading  of  common  objecta 
(iii;  Geometrical  drawing,  and  its  application  in  art  work.     Perspective  (elementary),  and  ita 

application  m  art  work.  •" 

(iv)  Drawing  in  light  and  shade  from  cast. 

^'^  1raTn7o'^fSS1om"'''°'"'''^''P^'"^  ^<^^°^^^^^°  applications ;  memory 

(vi)  Elementary  modelling  in  clay.  -r-j- 
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II.  Drawing,  PaiiUing,  and  Figure  Composition.— 'Vh\s  eour.-e  includes  :  Prepaiatory  drawing  from 
antique  and  life.  Artistic  anatomy  and  proportions  of  the  human  figure.  Painting  in  oil  and 
water-colour  from  flowers,  fruit,  and  natural  objects.  Urawing  and  painting  from  the  cast, 
details,  antique  bust,  and  figure-drapery  arraaged  on  the  antique.  Drawing  and  painting  from 
the  head  and  full-length  living  model  Drawing  and  painting  from  drapery  arranged  on  the 
living  model ;  also  costume  study  on  the  living  model.  Figure  painting  for  decorative  composi- 
tion. jSfemory  studies  and  time  studies  of  the  figure.  Composition  of  figures  for  pictorial  and 
decorative  treatment.     Outdoor  painting  from  nature. 

Design. — -In  this  course  attention  is  given  to  the  principles  of  ornament  and  elementary  design  ; 
the  historic  styles  of  ornament  in  relation  to  design ;  the  study  of  lettering  and  of  fine  examples 
of  ancient  and  modern  craftsmanship  from  photographs  and  actual  specimens;  drawing  and 
painting  of  flowers,  foliage,  and  natural  objects  irom  the  structural  point  of  view;  design 
(advanced).  The  technique  of  design  and  colour  for  various  materials  and  processes  ;  figure 
composition  and  the  use  of  the  figure  in  ornamout ;  design  applied  to  handicrafts  ;  painting  of 
ornament  in  a  decorative  manner. 

lY.  ArcJiitecture. — This  course  has  three  divisions,  viz..  Junior,  Intermediate,  and  Senior,  and  form 
a  preparation  for  students  entering  the  architectural  profession.  In  the  Junior  Division,  the 
instruction  consists  of  elementary  drawing  from  ornament,  models,  etc.,  and  design;  of  lectures  on 
historic  architecture,  with  esercisea  in  architectural  drawing  and  additional  notes  made  by  the 
student ;  also  siietching  and  measuring  from  casts  of  Classic  and  Grothic  architecture,  from 
photos.,  and  from  e.xisting  buildings  ;  elementary  perspective  for  architects  ;  elementary  building 
construction  ;  drawing  in  light  and  shade  ;  and  drawing  from  the  antique.  In  the  Iniermediate 
Division,  the  subjects  of  study  are  : — Architectural  sketching  and  measuring  from  existing 
buildings  ;  advanced  design  of  objects,  with  construction  and  decoration  in  connection  with 
architecture,  or  modelling  in  relation  to  architecture;  the  study  of  the  figure  and  ornament  in 
architecture ;  note-book  sketches  of  historical  architecture ;  drawing  from  the  antique  figure 
or  cast  of  architectural  detail  in  preparation  for  life-drawing.  In  the  Senior  Division,  instruc- 
tion is  given  in  architectural  design,  complete  work  carried  on  through  the  whole  of  the  session 
and  advanced  drawing  or  modelling. 

V.  Modelling. — This  course  embraces:  Modelling  antique :  details,  bust,  figure  in  the  round  and  in 
relief,  also  drapery  on  the  antique.  Modelling  from  life  :  details,  bust,  figure  in  the  round  and 
in  relief,  drapery  arranged  on  the  life.  Modelling  Design  for  various  processes  :  elementary 
and  advanced.  Figure  composition  in  relief  and  in  the  round.  Casting  in  Plaster  from  models 
in  clay  or  wax. 

yi.  Art  Industries  and  Handicrafts. — These  consist  of  Art  needlework  and  embroidery ;  wood- 
carving  ;  book-binding  ;  enamelling  on  metal  ;  metal  work — repousse  and  hammered  ;  stained 
glass  ;  lace-making,  inclmling  Carrickmacross  (applique  and  guipure),  point  lace,  Limerick, 
Irish  crochet,  IJoniton  or  pillow  lace;  Mosaic  work. 

VII.  Courses  for  Teachers. — These  courses  include  freehand  drawing,  clemcntarv  design  and  brush- 
work,  model  drawing  and  the  drawing  and  shadini^  of  common  objects,  geometrical  drawing, 
perspective,  light  and  shade,  elementary  modelling,  blackboard  drawing,  jilaat  and  nature  study 
and  methods  of  teaching. 

101.  Conclusion. — The  preceding  particulars  of  the  various  grades  of  technical  education  in  the 
United  Kingdom  are  merely  typical,  and  do  not  aim  at  giving  an  exhaustive  description.  Probably 
sufiScient  has  been  adduced  to  give  an  indication  of  the  range  and  character  of  the  various  grades  of 
technical  education  extant.  It  may  be  added  that  a  striking  feature  is  the  rapidity  with  which  the 
equipments  are  being  added  to  and  the  excellence  of  many  of  the  recent  editions.  This  is  due  to  an 
awakening  as  to  the  national  significance  of  a  good  system  of  technical  education  ;  and  when  the  primary 
and  secondary  education  of  the  United  Kingdom  are  more  thoroughly  organised  and  perfected  they  will 
bring  forth  the  results  which  may  be  expected  from  so  elaborate  and  striking  a  development. 

At  the  present  time,  the  technical  high  schools  or  the  university  courses  in  technological  subjects 
labour  under  the  disadvantage  that  students  at  the  time  of  entrance  have  not  been  thoroughly  prepared. 
The  splendid  secondary  schools  of  Europe,  through  which  students  pass  prior  to  entry  on  the  advanced 
technical  courses,  confer  a  preparation  for  technology,  the  value  of  which  can  hardly  be  overestimated, 
and  this  fact  is  appreciated  by  large  numbers  of  English  educational  experts. 

The  extension  of  kindergarten  work,  the  rapid  introduction  of  Sloyd  or  other  forms  of  manual 
training  in  the  primary  schools,  the  intensification  of  the  demand  for  thoroughness  of  preparation  for 
entry  on  all  courses,  the  raising  of  the  qualification  of  the  teaching  staffs,  the  variety  of  the  courses,  the 
increasing  efficiency  of  the  apparatus  and  mechanical  equipment  for  teaching,  bid  fair  to  make  technical 
education  in  the  United  Kingdom  progress  by  leaps  and  bounds,  but  its  full  effect  will  not  be  seen  until 
the  primary  and  secondary  systems  have  been  thoroughly  organised. 


CHAPTER  XL. 


518 


CHAPTER  XL. 


Aencultural  Education  in  Germany. 

[G.  H.  KNIBBS.] 


Part  I. — Superior  Agricultueai,  Education. 

1.  J gricultitral  Education  in  Germany — General. — Teclmical  instruction  in  Germany  has,  among 
other  things,  taken  account  of  the  necessities  of  agriculture  and  agricultural  industries,  and  agricultural 
instruction  is  being  steadily  developed  and  brought  to  a  high  degree  of  excellence.  It  had  its  origin  with 
a  Dr.  Thaer,  at  the  beginning  of  the  19th  century,  who  specially  studied,  not  only  German,  but  also 
other  agricultural  literature — a  literature  which  cA-cii  then  was  beginning  to  assume  considerable 
dimensions. 

The  researches  of  Kenc  Eeaumur  in  Prance, i  Bergmann  in  Germany,'' Wallerius  in  Sweden,  Home 
in  England,  and  of  Priestley,  .Jan  Ingenhausz,^  Jean  Sencbler,^  and  Nicolas  de  Saussure,^  revealed  the 
significance  of  chemistry  for  agriculture.  A  knowledge  of  the  superior  methods  of  .tgriculture  then 
existing  in  the  United  Kingdom,  and  an  appreciation  of  tlie  meanivg  of  cliemistr)/  for  agriculture,  enabled 
Thaer  to  greatly  improve  the  instruction  on  the  subject  in  Germany.  In  1802,  he  converted  his 
property  at  Celle — about  26^  miles  north-easterly  from  Hanover — into  an  experimental  farm,  with  an 
establishment  for  agricultural  instruction  on  a  scientific  basis.  In  1804,  the  Prussian  Minister,  Hardenberg, 
induced  Thaer  to  move  to  Miiglin,  where  the  foundations  may  be  said  to  have  been  laid  of  a  sound 
system  of  agricultural  instruction,  and  of  rational  agriculture  for  the  German  Empire. 

Between  1802  and  1858  no  less  than  eleven  farming  institutions  of  a  similar  kind  were  established, 
viz.,  those  in  the  table  hereunder : — 

Celle,  1802.  .Jena,  1826.  Poppelsdorf,  1847. 

Hohenheim,8  1818.  Tharandt,?  1829.  Weende,  1851. 

Idstein,?  1818.  Eldena,  1835.  Waldau,  1858. 

Schleissheim,  1818.  Eegenswalde,  1842.  

Of  the  above,  only  Poppelsdorf  and  Hohenheira  remain,  these  having  now  been  made 
agricultural  high  schools.  The  creation  of  agricultural  institutes  at  the  Universities  of  Berlin,  Halle, 
Gottingen,  Giessen,  Kiel,  Leipzig,  Breslau,  Konigsberg,  and  at  the  Polytechnicum  of  Miinchen,  rendered 
the  remaining  nine  superfluous,  and  they  have  disappeared.  In  1881,  the  agricultural  institute  at  the 
University  of  Berlin  was  created  an  independent  High  School  of  Agriculture. 

There  are  four  different  categories  of  advanced  agricultural  instruction,  one  of  secondary  agricul- 
ture instruction,  and  five  of  elementary.     These  are  as  follows ; — 

Advanced — 1.  Independent  agricultural  high  schools. 

2.  Agricultural  institutes  connected  with  the  universities. 

3.  General  higher  agricultural  institutes. 

4.  Special  advanced  lecture  courses  for  proprietors,  managers,  and  farmers  of  large 

estates. 

Secondary — 1.  Secondary  agricultural  schools. 
Elementary — 1.  Farming  schools. 

2.  Agricultural  winter  schools. 

3.  Special  lower  agricultural  schools. 

4.  Eural  improvement  schools. 

5.  Special  elementary  courses  of  lectures. 

0.  Agricultural  education  in  elementary  schools. 

In  regard  to  the  higher  grade  of  agricultural  education,  there  is  a  difference  of  opraion  as  to 
whether  the  course  at  an  "'"^°"'>"'''^"+  n„..,„„u — i  i..'_i,   _-i  _  i      -.i    •,  .....  i   .    . 

or    the    course    at   an 
education  and  more  thorous 

The 


nofth-westerly  from  Fra.Ufort  on  the  Mai,,.  •  U.  mile.  ^^TSi^,  .outh-^e^X       Th^ra  Forst-Akadtt: 
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The  main  objects  of  education  at  an  agricultural  high  school  are  as  follows  :— 

(1)  The  instruction  of  future  proprietors,  larger  tenants,  farmers,  managers,  etc.,  in  all  branches  of 
theoretical  and  practical  agricultural  science. 

(2)  The  theoretical  and  practical  instruction  of  professors,  lecturers,  and  other  teachers  of  agricul- 
tural subjects. 

(3)  Theoretical  and  practical  instruction  in  surveyiug  and  agricultural  civil  engineering. 
(4.)  The  training  of  future  State  olEcials. 

(5)  Scientific  research  for  the  furtherance  of  agricultural  progress  and  agricultural  knowledge. 

The  length  of  the  courses  ranges  from  four  to  six  semesters,  i.e.,  from  two  to  three  years.  Students 
attending  les-i  than  the  whole  course  receive  certificates  of  having  passed  the  examinations  at  the 
conclusion  of  each  semester.  Those  who  complete  the  three  years'  course  may  enter  for  the  examination 
for  tiie  diploma  of  agricultural  technieal  scieiice,  while  those  who  desire  to  qualify  for  the  positions  on  the 
staff  of  agricultural  schools  pass  a  still  more  difficult  examination. 

The  standard  of  preliminary  educational  qualification  demanded  of  agricultural  students  is  in 
general  lower  than  that  of  students  at  the  Polytechniea  and  the  schools  of  Mining  and  Forestry,  it  being 
considered  that  the  shortening  of  the  valuable  period  of  practical  agricultural  work— deemed  necessary 
before  commencing  the  theoretical  studies — would  be  unwise. 

Those  who  wish  to  qualify  for  the  teaching  staff  of  agricultural  schools,  and  also  students  of 
surveyingi  and  agricultural  (civil)  engineering^,  must  produce  certificates,  shewing  that  they  have  passed 
thronghthe  classical  gymnasium,  the  Eealgyranasium,  or  the  Oberrealschule,  although  others  may  enter 
as  extraordin  Ty  students  or  students  not  fully  qualified.  Students  in  these  higher  institutions  must  be 
at  least  18  years  of  age,  and  have  been  engaged  in  practical  agricultural  or  surveying  work  for,  at  least, 
from  one  to  two  years. 

2.  The  Agricultural  High  School  of  Hohenheim. — This  school,  about  7  miles  from  Stuttgart,  was 
founded  as  errly  as  1717  as  a  farming  academy,  and  in  ISfio  was  placed  under  the  direct  supervision  of 
the  educational  department  of  Wiirttemberg  with  the  rank  of  a  high  school.  It  is  managed  by  a  director 
and  a  professorial  council,  including  the  principal  professors  and  higher  ofiicials  of  the  schoo',  and  has  a 
considerable  teaching  staff,  viz.,  those  who  give  instruction  in  the  following  subjects: — 


Professors. 

Assistant  Professors. 

Agriculture 

Zoology     ...          

Physics,  meteorology 

Law 

Inorganic  and  agricultural  chemit 

try   . 

Buildingconstruction     ... 

(Organic  and  technical  chemistry 

forestry  ... 

Geology  an-1  mineralogy 

Bacteriology 

Botany  and  plant  physiology    ... 

Elementary  surgery  and  ambulance 

Political  economy 

Minor  agricultui-al  subject-j 

Veteriua-y  science 

l<'ruit,  grape,  and  vegetable  culture 

— 

Practical  agriculture 

Total             

.  10 

A  piaries  ... 

Total 


10 


In  addition  to  these  the  school  has  assistants,  demonstrators,  etc.,  in  the  following  subjects,  viz. : — 


Chemistry 
Seed-testing 
Chemical  technology 
Physiology 
Agricultural  chemistry . . . 
V^eterinary  medicine,  etc. 

Total 

Grand  total 


The  following  is  a  synopsis  of  its  scheme  oE  instruction  : — 

1st  Year. 
Winter  Semester  I.  His.  p.  wk. 

Experimental  physics 


Inorganic  experimental  chemistry 

Geology  (I)  

Introduction  to  botany  .  . 

General  zoology  ... 

National  economy 

History  and  literature  of  agriculture 

Management  of  Hohenheim  Estate 

Total  


.Summer  Semester  II. 
3.[cteorology  and  climatology    . 


Hr 


4  Application  electricity  to  agriculture 

4  Organic  experimental  chemistry 

1  Geology  (II)       

2  Special  botany     ... 
4  Special  zoology   ... 

1  Special  national  economy 

I  Management  of  Hohenheim  Estate 

22  Total  


s.  pr.  wk. 

1 
3 
4 

5 


2nd 


'  Vermessungskunde, 


Kulturingenieurfach, 


3rd  Y 

ear. 

Hrs.  p. 

wk. 

Summer  Semester  VI. 

Hrs.  p. 

..      1 

Fruit  and  vegetable  culture 

...     2 

...     5 

Agricultural  valuations 

...     3 

...     2 
..'.     3 
...     3 

Law  (II) 2 

Porestry   ...          ...          ...          ...          ...     3 

Geodesy  (practical  surveying  and  level- 

li'ig)      2 

Agriculture          ...          ...          ...          ...     1 

'> 

viticulture 

...     1 

..     1 

Tobacco  culture 

...     1 

...     1 

yield  and  garden  crops... 
Seeds 

...     1 
...     2 

...  20 

Diseases  of  domestic  animals    .. 

2 

Contagious  diseases  of  animals.. 

...     .1 

Management  of  estate   ... 

...     1 
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2nd  Tear. 
Winter  Semester  III.  Hrs,  p.  wk.  Summer  Semester  IV.  Hrs.  p.  wk. 

Crops   (general),  clearing,  cultivating,  Crops  (special)    ...          ...         ...  _      ...  3 

drainage,  agricultural  machinery      ...     6  Meadow  and  grazing  land  cultivation  ...  1 

Principles  of  animal-breeding 2  Horse-breeding    .  H 

Plant  anatomy  and  physiology 4!  Cattle-breeding _.  2 

Animal  anatomy  and  physiology  ...     4  Pig-breeding        ...       ^ 1 

Veterinary  obstetrics      3  Poultry  and  fish  breeding  1 

Management  of  estate 1  Agricultural  chemistry  and  fodder       ...  5 

—  Introd.  technology          ...          ...          ...  1 

Total 20  Agricultural  building  construction        ..  2 

Management  of  estate  ...         ...         ...  1 

Total 20 

Winter  Semester  V.  Hrs.  p.  wk.  Summer  Semester  VI.  Hrs.  p.  wk. 

Dairying  ... 

Agricultural  management 
,,  book-keeping 

Law  (I) 

Porestry  (I) 

Agricultural  technology — 

Permentation  processes 

Sugar  manufacture 
Ambulance  instruction  ... 
Management  of  Hohenheim  Estate 

Total 


Total 22 

An  excellent  feature  in  the  system  of  lecturing,  and  one  which  is  characteristic  also  in  American 
lecture  rooms,  is  the  conversational  element.  The  set  lecture  is  often  abandoned  for  a  conversational 
type  of  lecture,  in  which  every  student  is  encouraged  to  ask  questions. 

3.  The  Eq^uipmcnt  of  the  Hohenheim  Af/riculfural  School. — IlXw  Agricultural  .E's/a^e  attached  to 
the  school  is  about  800  acres,  and  the  forest  about  0,500  acres.     The  general  equipment  is  as  follows : — 

(1)  Pields  for  agricultural  experiments. 

(2)  A  vineyard. 

(3)  An  orchard. 

(4)  Botanical  garden  and  collections. 

(o)  Vegetable  garden,  etc. 

(G)  Dairies,   including   demonstration-dairy ;   breeding   establishments  (horses,   cattle,  shoep,  pigs, 
poultry,  fish,  bees)  ;  stables. 

(7)  Agricultural  technological  institution  with  experimental  stations  for  (a)  Fermentation  processes  ; 
(b)  Testing  dairy  produce  ;    (c)  Distilling;    (d)  Brewing. 

(8)  iftJorato-jVs  for  (a)  Chemistry  ;   (b)  Chemical-technology  ;    (c)  Seed-testing  ;    (d)  Physics,  etc. ; 
(e)  Mathematical-physical  department. 

(0)  Experimental  Stations,  etc.— {a.)  Agricultural  chemistry  ;   (b)  IMeteorology  ;  (c)  Machine-testing. 

(10)  Muicums  for  (a)  Mineralogy ;  (b)  Zoology;  (c)  Veterinary  collection;  (d)  Soils,  manures, 
agricultural  products,  wools,  etc.;  (e)  Forestry  collections;  (f)  Miscellaneous  collections; 
(g)  Agricultural  models  ;  (h)  Veterinary  collections. 

(11)  Lihrarg. — (About  800  volumes). 

The  work  at  the  agricultural  experimental  station  is  of  a  thoroughlv  practical  character.  The 
following  represents  the  activity  for  the  year  1900 : — 

(i)  Chemical  investigation  of  artificial  fertilisers,  fodder,  soils,  etc.  (2,910  samples),  determiuation 
of  constituents,  purity,  market  value. 

(ii)  Reply  to  3,G27  letters  of  inquiry,  or  asking  for  advice. 

(iii)   Investigation  of  2!)  samples  of  soils  forwarded  by  farmers,  with  inquiry  as  to  miinuring  with- 

(a)  phosphates,  (b)  lime,  (c)  potassium  salts,  (d)  nitrogenous  compounds.  ' 

(iv)  Investigation  of  phosphoric  acid  values,  examination  of  molasses,  hops,  etc, 

At  the  seed-testing  laboratory  the  work  done  was  ;— 
(i)  Testing  1,458  samples  seeds  (about  one.third  from  foreign  countries), 
(ii)  1,324  reports  mi  letters  of  a4vice,  witJi  otbev  correepoiidence, 


521 

4.  Themrniag  and  Garhning  Schooh  at  HohenJieim.—The  course  of  instruction  ia  the  hvmine 
school,  extending  over  throe  years,  embraces  the  following  subjects,  viz.  :— 

Arithmetic  Physics.  Agriculture. 

Drawing.  Chemistry.  Fruit-culture. 

Geometry.  Surveying.  Treatment  of  animals. 

German  composition.  Drainage,  irrigation.  Bee-keeping, 

In  the  gardening  school  it  embraces  :  — 

Arithmetic.  Botany.  A'egetables  and  hot-house 

"Writing  and  composition.  Vegetable    anatomy    and  plants. 

Drawing.  physiology.  Viticulture. 

Geometry.  Microscopy.  Landscape  gardening. 

Physics.  Horticulture.  Fruit-sortiu"-. 

Chemistry.  Fruit-culture.  Nurseries, 

Surveying.  General  gardening. 

This  school  gives  lectures  on  fruib  and  vegetable  growing  in  country  districts,  and  answers  letters 
of  inquiry. 

It  may  be  mentioned  that  at  the  State  seed  depot  and  nursery,  the  sale  in  1900  was  G2  tons  of 
seeds  and  4,4i9  trees. 

Station  for  testing  Agricultural  Machines. — Agricultural  machines  and  tools  are  tested.  For 
example,  fourteen  were  tested  in  19G0,  expert  opinion  being  given  on  their  (a)  efficiency,  (b)  durability. 
Letters  of  advice  (135  in  1900)  are  written  in  reply  to  inquiry  as  to  the  suitability  of  agricultural 
machines.  There  is  at  this  station  a  museum  containing  thirty-two  agricultural  machines  of  various 
kinds. 

5.  The  Agricultural  Technological  Institution  of  IIohenheim.—Theve  are  four  departments  in  the 
technological  institution,  etc.  : — 

-  (i)  Practical— (a.)  Distillery.  Production  of  alcohol  from  October  to  March,  over  ,3,000  gallons 
(b)  Brewery.     Production  of  beer  from  November  to  April,  over  10,000  gallons. 

(ii)   Theoretical. — Theory  of  distilling  and  brewing. 

(iii)  Besearch. — (a)  Investigations :  distilling,  brewing,  composition  of  milii  from  various  breeds  of 
cows,  etc,     (b)   Examination  of  wines,  bacteria  (wine,  milk,  etc.). 

(iv)  Sxp.  station. — (a)  Fermentation  industries  and  processes,  (b)  Testing  brewing  product.^,  milk, 
etc.    (c)  Testing  thermometers,  alcoholometers,  saccharo meters,  etc.,  etc. 

6.  Farming  and  Breeding  Esfallishments  at  Hohenheim. — The  farming  and  breeding  establishment? 
are  employed  for  the  following  :  — 

(i)  Rational  treatment  of  cattle,  sheep,  pigs,  poultry,  fish,  etc. 
(ii)  Dairying,  milking,  milk-testing,  etc. 
(iii)  Inoculation  of  cattle  (tuberculin), 
(iv)  Experiments  with  manures  and  fertilisers,  ploughing,  etc. 

It  may  be  mentioned  that  the  greater  number  of  imported  agricultural  machines  are  from  the  L^nited 
States  and  Canada.  Most  of  the  machines  formerly  imported  from  Great  Britain  are  now  made  in 
Germany  ;  the  British  machines  are  deemed  too  heavy. 

Kecent  additions  to  the  institution  are  the  agricultural  chemistry  building  and  the  botanical 
building. 

The  ratio  of  teaching  staff  to  pupils,  including  all  assistants,  is  1  to  4,  excluding  them,  1  to  5.  The 
fees  and  income  do  not  support  the  institution.  The  deficiency  covered  by  State  grant  was  £9,700  in 
1901.  About  one-fourth  of  the  pupils  are  foreigners  (24  out  of  107)  ;  so  that  if  one  reckons  pro 
rata,  this  school  educates  foreigners  at  a  loss  of  about  £2,200  annually.  There  never,  however,  has 
been  any  illiberal  regret  at  this. 

Dr.  Frederick  Rose;  His  Majesty's  Consul  at  Stuttgart,  savs  (in  his  excellent  report  of  2Sth  Mar, 
1903)  :— 

"The  Hohenheim  School  is  certainly  a  powerful  and  visible  argument  in  favour  of  the  isolated  and 
independent  agricultural  high  school,  situated  in  a  rural  district  and  keeping  in  close  touch  with  practical 
agriculture.  One  of  the  most  influential  authorities  in  Germany  in  agricultural  matters,  one  of  those,  I 
believe,  who  was  instrumental  in  the  gradual  abolition  of  the  independent  farming  academies,  and  their 
replacement  by  university  agricultural  institutes,  lately  passed  several  davs  at  Hohenheim,  with  the 
object  of  studying  the  methods  of  instruction,  and  was  much  impressed  by  what  he  saw.  At  the  present 
moment  the  tendency  at  the  university  agricultural  institutes  is  the  acquisition  of  fields  and  large  plots 
of  ground  for  practical  and  experimental  work,  a  movement  which  would  seem  to  indicate  that  the 
instruction  afforded  by  the  university  institutes  is  not  yet  regarded  as  complete  in  all  respects." 

7.  The  Agricultural  High  School  of  Berlin. — Founded  in  ISGO  as  an  stgrieultural  institute,  the 
Agricultural  High  School  of  Berlin  was  raised  to  its  present  rank  in  1881.  In  scope  of  instruction,  and 
in  numerical  strength,  both  as  regards  professorial  staff  and  students,  this  establishment  is  said  to  be  the 
largest  and  most  important  in  Germany. 

Organisation. — The  general  aim  is  to  afford  thorough  theoretical  and  practical  instruction  and 
opportunities  for  research  in  agriculture,  in  agricultural  engineering,  in  industries  intimately  connected 
with  agriculture,  and  in  allied  scientific  subjects,  geodesy  being  among  the  number, 

3—3  U  Under 
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Under  the  Ministerium  of  Agriculture,  State  Domains,  and  Forests,  it  is  governed  by  a  Eector, 
assisted  by  the  "  Curatorium,"  the  upper  and  lower  professorial  councils,  and  three  departmental  councils. 
These  oflSces  are  determined  as  follows  : — 

(a)  Sector. — Elected  for  two  years  by  the  upper  professorial  council.     Election  ratified  by  the 

Monarch. 

(b)  Curatorium. — Two  members  charged  with  supervision  of  scientific  interests  of  school;  nominated 

by  Minister  of  Agriculture,  etc. 

(c)  Upper   Professorial    Oouncil. — All   fully  qualified    professors,  together    with    others  (not    so 

qualified)  are  nominated  by  the  Minister.     The  Council  acts  as  an  advisory  board  to  Eector, 
and  assists  him  in  management. 

(d)  Lower  Professorial  Council.— All  professors,  lecturers,  and  assistants,  determine  instruction  for 

each  semester,  and  can  propose  general  resolutions  touching  the  aims  and  development  of 
the  school. 

(e)  Three  Departmental  Councils. — Principal  professors  in  each  department,  viz. :  (i)  Agriculture; 

(ii)  Greodesy  and  agricultural  engineering  ;  (iii)  Agricultural-technical  industries.     Their 
duty  is  to  promote  the  interest  and  study  the  well-being  of  their  special  departments. 

The  courses  are  four  to  six  semesters  (two  to  three  years),  viz.,  as  follows  : — 

(a)  Agricultural  course  commences  autumn  ;  lasts  four  to  six  semesters. 

(b)  Geodesy  commences  Easter;  four  to  five  semesters. 

Students  required  to  possess  leaving  certificate  of  G-ymnasium,  Eealgymnasium,  or  Oberrealschule. 

Students  of  the  agricultural  high  school  may,  if  they  please,  attend  lectures  and  practical  work  at 
the  University,  the  technical  and  veterinary  high  schools,  the  mining  academy.  They  may  take  the  philo- 
sophy degree  of  the  University  in  agricultural  science,  with  philosophy  and  two  other  "  natural "  or 
"  State  Science"  subjects  as  subordinate. 

The  professorial  staff  for  1901-2  was  as  follows  : — 

No.  of  Professors. 

Agriculture,  forestry,  horticulture,  natural  science  ...  ...  ...  7 

Physics  and  meteorology      ...  ...         ...  ...  ...  ...  ...  2 

Chemistry  and  technology  ...  ...  ...  5 

Mineralogy,  geology,  geognosy  ...          ...  ...  ...  ...  ...  1 

Botany,  vegetable  physiology  ...          ...  ...  ...  ...  ...  5 

Zoology,  animal  physiology ...  ...          ...  ...  ...  ...  ...  4 

Veterinary  science    ...         ...  ...         ...  ...  ...  ...  ...  3 

Law  and  State  science          ...  ...         ...  ...  .  .  ...  ...  1 

Agricultural  engineering     ...  ...         ...  ...  ...  ...  ...  2 

Mathematics  and  geodesy    ...  ...         ...  ...  ...  ...  ...  3 

Miscellaneous            ...  ...  ...  ...  7 

Total  40 

Assistants       ...         ...         .,,         ...         ...         ...         ...       25 

Grand  total         ...  ...  ...         ...       65 

Attached  to  the  Institution  are  those  hereunder  mentioned,  with  the  number  of  oflBcials 
indicated,  viz. : — • 

No.  of  StaflF. 
(i)  Institution  for  fermentation  industries  and  starch  manufacture    ...       47 
(ii)  Chemical  laboratory  of  German  Sugar  Industry  Association         ...         5 
(iii)  Experimental  station  of  the  General  Elour-mill  Association  ...         8 

Total  Professorial  Staff,  etc.  55 

^.Courses  of  Instruction— Berlin  Agricultural  High  School— The  following  are  the  regular 
courses  of  instruction  in  several  enumerated  subjects  : — 

I  Semester  (winter).— General  farming  and  cultivation  (soils,  draininy's.etc.)  ;  principles  of  animal 
breeding;  experimental  physics;  mechanics;  heat,  etc.;  experimental  chemistry;  mineralogy, 
minerals;  anatomy  and  morphology  of  plants  ;  zoology,  comparative  anatomv  (vertebrates)  ; 
entomology  (useful  and  noxious  insects);  domestic  animals  and  their  anatomy ;  agrarian 
matters  and  agrarian  policy;  law  afEectiug  land-cultivation;  practical  determination 
minerals,  microscopy  (specially  referring  to  plant  structure-histology) 
II  Semester  (summer) .-General  farming  and  cultivation  (irrigation,  meadows,  manures,  etc.)  ; 
breeding  ot  horse,  pig,  etc.;  chemistry  and  work  in  chemical  laboratory;  geology  and 
geognosy;  botany  plant-physiology  (grasses,  fodder  plants,  practical  determination  of); 
zoology,  animal  physiology    (domestic  animals,  etc.);     law,   State  science  (Imperial  and 

TTT  o        ■^™'';^^  ^'^^'  i-f ferring  especially  to  farmers,  surveyors,  agricultural  engineers) . 

Ill  Semester  (winter)  .-Special  farming  and  cultnatiou  (fodder,  cereals);  agricultural  manage- 
ment and  accountancy  ;  ca  tie  and  sheep  breeding,  wool  production  ;  agricultural  machinery 
and  feeding  methods^  meteorology;  botany  (plant  diseases  and  prophylaxis)  ;  veterinary 
s.^nce  (hygiene  and  contagious  disea.es  of  domestic  animals)  ;   practical  planting,  know- 
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IV  Semester  (summer).— Special  farming  and  cultivation  (market  produce)  ;  examination  and  valu- 
ation ot' soils ;  agricultural  valuations;  history  of  German  agriculture ;  cattle  demonstrations; 
dairies  and  dairying ;  veterinary  science  (internal  diseases  of  domestic  animals)  ;  skin 
diseases  ;  farriery,  etc. ;  practical  agricultural  management ;  practical  breeding  ;  physio- 
logical and  zoological  laboratory  work ;  national  economy  and  applications  ;  optics  and 
electricity  (for  students  taking  full  course,  i.e.,  3  years). 
V  Semester  (winter). — Soils  and  soil  valuation  ;  utilisation  of  forest  produce ;  fruit  culture  ;  spirit 
and  starch  manufacture  ;  food  adulteration,  fodder,  etc. ;  agricultural  utilisation  of  moor- 
land ;  animal  physiology  ;  practical  work  in  chemical  laboratory. 

VI  Semester  (summer). — Machinery  and  building  construction  in  connection  with  agricultural  and 
allied  industries  (sugar  refining,  distilleries,  breweries)  ;  agricultural  architecture ;  land 
surveying  and  levelling;  afforestation;  kitchen  gardening;  pisciculture;  practical  work 
in  the  agronomic  and  in  another  selected  laboratory  ;  practical  examination  and  valuation 
of  soils. 

The  following  subjects  are  mostly  optional,  though  they  are  recommended  and  often  taken : — 

Winter  Semesters  (A) — Agriculture,  horticulture,  forestry,  and  fruit-culture. — Conversational  lectures 
(Colloquia)  on  soils  ;  practical  laboratory  investigations  of  plants,  soils,  manures  ;  modern 
experimental  agriculture  and  attained  results  ;  introduction  to  investigation  of  important 
agricultural  materials,  and  to  elementary  bacteriology ;  experiments  in  wool  testing  and 
evaluation  ;  practical  testing,  milk  and  dairy  produce  ;  questions  concerning  colonies  ; 
mechanics  and  theory  of  machinery  ;  drawing ;  fruit-growing. 

(.B) — T}iysics,cltemistry,etc.—}A.Q.c\\2ia\c%  and  practical  physics  ;  chemistry,  chemical  technology, 
chemical  laboratory  work  and  organic  chemistry ;  distilling  and  starch  manufacture ; 
fermentation  chemistry. 
Botany  and  plant  physiology. — Practical  botany  in  the  botanical  institute ;  independent 
botanical  investigation ;  technical  and  especially  chemical  botany ;  zoology  and  animal 
physiology;  game  (German),  practical  physiology  for  advanced  students;  practical 
physiological-chemical  course. 

(0) — State  science. — National  economics  in  relation  to  farming  and  to  the  question  of  labour ; 
Social  and  agrarian  questions  in  their  present  aspects. 

Summer  Semesters  (A) — Agriculture,  horticulture,  and  forestry. — Elements  of  manuring  and  of  soil 
bacteriology ;  simple  methods  of  investigating  agricultural  materials  ;  introduction  to 
agricultural,  experimental  and  investigation  methods ;  wool  valuation ;  agricultural 
machinery  ;  drawing  ;  afforestation. 

(£) — Experimental  physics. — Optics,  electricity,  hydraulics. 

Chemistry  and  technology. — Laboratory  practice  (chemical  analyses)  ;  sugar  manufacture  ; 
fermentation  chemistry. 

Mineralogy  and  geology. — Principal  kinds  of  soil  and  their  rational  utilisation  ;  mineralogical- 
chemical  soil-analysis  and  its  practical  utilisation. 

Botany. — Plant  development  with  microscopic  demonstration,  and  practical  work  for  advanced 
students. 

Zoology,  animal  physiology ,  pisciculture. 

Entomology. — Useful  and  noxious  animals  (bees,  silkworms,  etc.)  ;  practical  physiological- 
chemical  course.  , 

Veterinary  science. — Hygiene  of  domestic  animals  ;  anatomy  of  domestic  animals  (repetition)  ; 
building  and  agricultural  constructions ;  State  science  and  political  economy. 

The  courses  arranged  by  the  German  distilling,  brewing,  and  starch  interests  provide  for  lectures 
and  practical  work  in  the  following,  viz. : — 

(i)   General  and  detailed  management  of  distilleries. 
(ii)  Teast  manufacture,  practical  work  in  laboratory, 
(iii)  Starch  manufacture. 
(iv)  Brewing  and  breweries. 

(t)  Examination  of  hops  and  determination  of  their  value, 
(vi)  Chemical  and  microscopic  work. 

(vii)  Selected  subjects — Chemistry,  physics,  botany,  machines,  and  machinery  (with  constructive 
drawing). 

The  fees  for  these  courses  are  about  £5  per  month  for  lectures  and  laboratory  practice.i 
The  laboratories  of  the  German  Sugar  Industry  Association  are  available  for  studentswho  have 
already  had  some  experience  of  laboratory  work.     The  work  in  these  embraces  the  investigation  of 
sugars,  gas  analysis,  practical  microscopy,  etc.,  etc. 

The  scheme  of  instruction,  normally  six  semesters,  is  adapted  also  to  the  requirements  of  students 
who  desire  to  finish  their  course  in  four  semesters.  The  longer  course  is  on  a  broader  and  more  liberal 
basis,  and  is  designed  to  ensure  success  in  agricultural  operations  on  a  large  scale,  where,  it  is  held, 
circumspection,  theoretical,  and  practical  knowledge  must  be  combined.  Many  students,  however,  cannot 
(or  seem  indisposed  to)  devote  so  long  a  period.  The  '  students  are  warned,  however,  that  they  cannot 
profitably  attempt  to  crowd  the  six  semesters'  work  into  the  four  semesters,  so  that  they  at  any  rate  have 
the  opportunity  of  doing  their  work  thoroughly. 


*  This  is  much  higher  than  the  ordinary  fees. 


524 

9.  Geodesy  and  A/jricullural  Engineering,  Berlin. — The  instruction  for  students  of  geodesy,  and  of 
agricultural  engineering,  is  designed  for  four  semesters,  and  so  arranged  that  a  fifth  can  be  added.  The 
course  is  not  to  be  confused  with  a  course  in  mere  land  subdivision.!     The  programme  is  as  follows : — 


Subjects. 


Hours  per  week  during  each  Semester. 


II. 


III. 


IV. 


A. — Mathematics  and  Physics. 

Algebra...         ...         ...         ...         

Analysis  and  analytical  geometry- 
Descriptive  geometry  ... 
Exercises  in  descriptive  geometry 
Trigonometry    ... 
Mathematical  exercises 
Mechanics 

Dioptrics,  optics,  etc.  ...         ...         ...  

Hydraulics 
Meteorology 

B. —  Geodesy. 

Practical  geometry 

Method  of  least  squares  

Exercises  in  same 

Tracing  of  roads,  etc.  ... 

Elements  of  higher  geodesy    ... 

Calculations  in  general  survey  work  ... 

Practical  work  in  higher  geodesy 

Exercises  in  drawing    ... 

Surveying   (practical  work,  1  day  per  week,  during  Whitsuntide 

week,  and  at  the  end  of  the  term,  20  days  altogether.  ) 
Seminary  attendance    ... 

C.^Agricullural  engineering  and  Building  Construction. 
Agricultural  engineering 

Design,  drainage,  and  irrigation  works  I 

Agricultural  engineering  seminary    ... 
Earthworks 

Building  materials  and  building  construction  

Eoad  and  bridge  building 

Hydraulic  engineerinfr... 

Projection  ol  roadways,  bridges,  and  hydraulic  works 

I 

D. — Law  and  State  Science. 
Imperial  and   Prussian  law,  with   special   reference   to   the  legal 
aspects  of  surveying  works,  agrarian  affairs  and  policy. 

E. — Agriculture. 

Science  of  agricultural  production    ... 

Grasses  and  loddor 

Soils  and  soil  iudginrr  ... 

Exercises  m  the  same  ... 

Scientific  valuation  of  soils     

Total  

E. — Optional  and  Recommended  Studies. 

Elements,  inorganic  chemistry 

Experimental  physics  ... 

Land  reclamation,  moor  cultivation  ... 

National  economics 

Consolidation  of  lands  and  areas       

G"- — ^or  advanced  students  among  tie  four  terms,  the  following 
geodetical  subjects  :  — 

(a)  Determination  of  geographical  position. 

(b)  Theory  of  charting  geographical  lines. 

(c)  German  geodesy  and  its  organisation. 

(d)  History  of  surveying. 
Instruction  is  given — 

(a)  By  lectures,  (b)  By  practical  and  research  in  laboratories, 
(e)  By  means  of  collections,  at  the  Yarious  departments, 
(d)   By  demonstrations,  excursions,  etc. 


4 
2 
1 

3 

1 


2 

day 


2 
2 

2 
o 


1  day 
+  25  hrs. 

2 
3 


4 
1 


1  dav 


32  hours 


2 
3 
2 

2 


1  day 
+  24  hrs. 


•  A  somewhat  absurd  opinion  that  surveying  is  synonymous  with  land  subdividing  is  very  common 


20  ho 


10. 


7, 


525 

10.  Equipment  of  Berlin  Agricultural  Hiffli  8c7iool.—In  the  equipment  may  be  meiiLioneJ  ;  — 

1.  Cabinet  for  physics. 

2.  Chemical  laboratory. 

3.  Mineralogy  and  geology  department  of  museum. 

4.  Aoronomical  establishment  and  agronomy  department  of  museum. 

5.  Botanical  institute. 

6.  Plant  collection. 
Zoological  institute  and  department  of  museum. 

8.  Physiological  institute. 

9.  Zootechnical  institute  and  department  of  museum. 

10.  Collection  of  machinery. 

11.  Seminarium  for  State  science. 

12.  Seminarium  for  agriculture,  plant  culture. 

13.  Seminarium  for  agriculture,  animal  breeding. 

14.  Institute  for  agricultural  experiment,  bacteriology,  etc. 

15.  Seminarium  for  agricultural  engineering. 

16.  Seminarium  for  building  technique. 

17.  Geodetical  cabinet. 

18.  Seminarium  for  mathematics. 

19.  Institute  for  fermentation  industries. 

20.  Institute  for  beet  sugar  industry. 

21.  Experimental  station  of  the  Grerman  riour-mills  Association. 

22.  Experimental  granary. 

23.  Library. 

24.  Museum. 

11.  Original  Research  in  Agricultural  Science,  Berlin. — The  prosecution  of  original  research  work 
is  a  feature  of  the  Berlin  Agricultural  High  School.  The  following  list  is  for  1901,  and  will  give  some 
idea  of  the  educative  value  of  the  course. 

Physics — 

(1)  Physics  of  everyday  life. 

(2)  Dispersion  of  hail-clouds  by  cannon  (Wetterschiessen  ;  les  tirs  a  grule). 

(3)  Vertical  distribution  of  atmospheric  temperature,  compiled  from  balloon  ascents. 

(4)  Atmospheric  refraction,  light  and  sound. 

(5)  Relations    subsisting   between   ascending  and   descending   air   currents    and    atmospheric 
electricity. 

(G)  Conferences  respecting  telegraphic  weather  information  bureau. 
(7)  Two  balloon  ascents  for  investigation  of  atmospheric  electricity. 
Chemistry — 

(1)  Alcoholic  fermentation  without  yeast. 

(2)  Cbemical  processes  in  sterilised  yeast-cells. 

(3)  Studies  on  derivatives  of  pyrazol. 

(4)  Plienylacetylene  and  diazo-acetic-ester. 
Geology,  etc. — 

(1)  Seven  e.xcursions  for  practical  work  in  compilation  of  geological  maps. 

(2)  Greneral  geological  excursions. 

(3)  Investigation  of  clays  and  marls  from  different  geological  formations. 

(4)  Degree  of   solubility  of   various  soils  and   marls   in  acids   of   various  temperatures  and 
concentration. 

Botany — 

(1)  Correlation  of  growths  of  roots  and  shoots  of  plants. 

(2)  Effect  of  Eontgen  rays  on  plant  organisms. 

(3)  The  tissue  and  cause  of  fungoid  growths. 
Zoology — 

(1)  Possil  camels  from  Eol mania. 

(2)  Discovery  of  new  specimens  of  Mesocricitus  Newtoni. 

(3)  Some  Greek  rodents. 
Physiology — - 

(1)  Biology  of  fats. 

(2)  Therapeutic  utilisation  of  muscular  activity. 

(3)  On  the  alleged  poisonous  effect  of  dyes  "  Mandarin"  and  of  Metauil  yellow. 

(4)  Effect  of  Becquerel  rays  on  bacteria. 

(5)  Contributions  to  the  spectroscopy  of  blood. 

(6)  The  saccharine  controversy. 

(7)  Effect  value  of  meat. 

(8)  The  relations  between  gall  and  the  digestion  of  albumen- 

(9)  Combustion.     Heat  and  effective  value  of  foods. 
(10)  Fisheries  and  pollution  of  streams. 

Agronomy.     (Leptures,  with  debates,  took  place  on  the  following  subjects)  — 

(1)  Profitg,ble  cultivation  of  sugar  beet. 

(2)  Eatioijal  cultivation  of  potatoes. 

(3)  Drainage,  and  its  practical  effects. 

(4)  Application  and  effects  of  phosphate  manures. 

(5)  Irrigation  and  meadow  cultivation. 

(G)  Concentrated  nitrogenous  manures. 

(7)  Manuring  -with  lime  and  marl. 

One  mi  cat 
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Chemical  Laboratory — 

(1)  Apparatus  for  control  of  limekila  process. 

(2)  Alcohol-incandescent-light  for  polarisation  apparatus. 
Sugar  Industry  Association — 

(8)   Determination  of  beet  su^ar  in  preserved  fruits  containing  starch. 
(4)  Scheibler's  extraction  method  for  beet-root  polarisation  determination. 

It  may  be  here  pointed  out  that  these  arc  but  a  selection  of  the  papers  contributed.  Mr.  Consul 
Eose  in  his  report  (p.  24)  says  : — 

"  I  wish  to  draw  special  attention  to  the  signal  capacity  for  original  and  independent  research 
work  displayed  by  German  students  at  the  higher  scientific  technical  schools,  as  it  forms  one  of  the 
principal  objects  which  ought  to  be  aimed  at  by  all  methods  of  scientific  technical  instruction." 

12.  Agricultural  High  School  of  Poppelsdorf. — The  Poppelsdorf  agricultural  school,  founded  in 
1847,  was  supplemented  by  an  experimental  station  in  1858,  and  in  1861  was  raised  to  the  rank  of  a  higher 
agricultural  academy. 

It  is  intimately  associated  with  the  University  of  Bonn,  and  is  under  the  direct  control  of  the 
Prussian  Minister  for  Agriculture,  State  Domains,  and  Forests. 

Among  recent  additions,  with  excellent  equipments  for  practical  work  and  research,  are  the  insti- 
tutes for  (1)  soils  and  plants  ;  (2)  animal  physiology;  (3)  vegetable  physiology. 

In  general,  the  school  is  similar  to  the  schools  of  Hohenheim  and  Berlin.  The  development,  which 
may  be  taken  as  sufficient  illustration  of  the  development  in  other  schools  of  the  same  character,  has  been 
as  shewn  in  the  table  hereunder.  It  will  be  seen  that  the  number  of  students  is  now  steady,  and  about 
345  per  annum. 


Students  of- 


Year. 

Agricultural 
Science. 

Agricultural 

(Civil) 
Engineering. 

Geodesy. 

Bonn 

University 

and  not  fully 

qualified 

Students. 

Total 
number  of 
Students. 

1 
Average  of  years — 

1847-1852         23 

1857-1862         60 

1867-1872         47 

1877-1882         31 

1887-1892         1         31 

1892-1897         !        41 

1898       73 

1899       115 

1900       121 

'34' 

8 

9 

38 

28 
25 

'"67 
259 
232 
198 
175 

4 

14 

7 

5 

8 

13 

4 

6 

21 

27 

74 

54 

70 

114 

322 

347 

347 

342 

The  Professorial  Staff  is  as  follows; — 

Subjects  of  Instruction. 
Full  Professors — 

Physics  and  machinery         

Chemistry  and  technology    ... 
Agricultural  science  .. . 

„  building  construction,  irrigation,  and  drainage 

Animal  physiology    ... 
Botany 
Greodesy 
Mathematics... 

Total  

Lecturers,  etc. — 

Fruit  cultivation  and  garden  produce 
Veterinary  science    ... 

Agricultural  co-operative  associations 

Political  economy 

Forestry 

Botany 

Agricultural  engineering 

Mineralogy  and  geology 

Agricultural  science .. . 

Pisciculture  ... 

Elements  of  surgical  assistance  and  ambulance  work  (first  aid) 

Agrarian  legislation  ...  ...  ...         ___  '' 

Apiculture 

Zoologv  

Assistants  in  the  various  departments       \ 


Total 


Grand  total 


No. 
1 
1 
3 
1 
1 
1 
2 
1 

11 


1 
1 
1 

1 
1 

2 

1 

J 
I 

1 
1 

1 

1 

1 

11 

26 

37 


13. 
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13. 


Fees  at  Agricultural  High  Schooh.-Ths  fees  at  Hoheaheim  areas  follows  :- 

For  Students  from  Wiirttemberg  (  Semester  I  and  II     916 

'^  (.  Semester  III  to  VI 7  10 

For  Students  from  other  German  f  Semester  I  and  II 
States,  or  for  foreigners.  {  Semester  III  to  VI  .".'.' 


14    0 
12  10 


d. 
0 
0 

0 
0 


This  includes  lodging  and  attendance.     There  are  65  rooms  available  in  the  institution      The 
"SrTn'rdvanc:.  ""'  "  ''°'*  '"-^^  '"™  '  ^'"'^^^*^  "^°  "^^^  '°  ''^'  '^  *^«  Bchootp^'^?  per 

Further  fees  are  as  hereunder : — 

Chemical  laboratory... 
Iteading-room 

Diploma  examination  (I)     ... 
(II)   ... 

At  Berlin  the  fees  are — 

Entrance 

Leaving  certificate    ... 
Final  examination 

Examination  for  future  position  on  agricultural  professorial  stafE 
Surveying  examination 
Lectures  per  semester 
Chemical  laboratory,  full  term 
„  „  half  term 

Agricultural  laboratory 

At  Popplesdorf  the  fees  are — 

Entrance 

Matriculation  and  Bonn  University 

Final  examination     ... 

Examination  for  future  position  on  agricultural  staff 

Surveying  examination 

Lectures — Semester    I 

11         ... 
,,         III         ... 
IV,  etc.... 
Chemical  laboratory ... 

The  agricultural  high  schools  are  not,  of  course,  self-supporting,  and  require  substantial  grants 
from  the  State.     For  1902  these  were  : — 

Berlin         £11,700 

Poppelsdorf  ,         ...  6,000 

Hohenheim  9,400 

The  ratio  of  students  to  professorial  staff  for  these  three  schools  is  : — 
Berlin,  98  to  1 ;  Hohenheim,  3'9  to  1 ;  Poppelsdorf,  6'3. 

The  Examining  Commission  consists  of  the  professors,  who  lecture  on  the  subjects  of  examination, 
and  is  presided  over  by  the  Director  of  the  School,  and  candidates  are  required  to  produce  proof  of 
attendance  for  at  least  four  semesters. 

These  attendances  may  have  been  passed  at  any  other  agricultural  high  school  in  the  University 
Institute,  and  moreover,  two  terms  at  any  technical  high  school  or  University  will  be  accepted  if  the 
subjects  of  study  have  been  natural  science  and  State  science. 

The  examination  is  partly  written,  partly  viva  voce.  In  the  former,  a  thesis  in  agricultural  science 
is  given,  and  ime  in  some  other  subject  can  be  ehosen  by  the  caudidato.  Eight  weeks  are  allowed  for  the 
composition  of  the  two  theses,  the  candidate  being  required  on  oath  to  declare  that  they  are  his  own 
(i.e.,  done  without  assistance).     The  viva  voce  held  after  includes  :  — 

(1)  Agricultural  Science,  viz.,  (i)  Crop  cultivation  ;  (ii)  Breeding ;  (iii)  Management ;  (2)  Political 
economy;  (3)  Physics;  (4)  Chemistry;  (5)  Zoology  and  Animal  physiology;  (6)  Botany  and 
Vegetable  physiology  ;  (7)  G-eology  and  Mineralogy. 


£   8. 

d. 

0  8 

0 

0  4 

0 

1  10 

0 

1  10 

0 

0  10 

0 

0  3 

0 

1  10 

0 

1  0 

0 

0  15 

0 

6  0 

0 

1  0 

0 

0  10 

0 

0  10 

0 

0  10 

0 

0  18 

0 

1  0 

0 

1  0 

0 

0  15 

0 

6  0 

0 

4  10 

0 

3  0 

0 

1  10 

0 

0  15 

0 

Both  parts  of  the  examination  are  evaluated  under  the  terms, — 
"Very  good,"  "good,"  "satisfactory,"  "sufficient," 


■  insufficient." 


The  second  of  these  is  counted  twice  in  forming  the  average,  and  the  candidate  receives  a  certifi- 
cate signed  bv  the  Examining  Board  shewing  both  detailed  and  general  results.  Those  who  are  marked 
insufficient  in  one  agricultural  science  subject,  or  in  three  other  subjects,  or  in  both  written  theses,  are 
considered  to  have  failed,  and  may  not  present  themselves  for  si:?  njonths. 
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14.  The  AffnouUural  Institutes  of  German  Universities.— 1\^e  following  table  will  give  an  idea  of 
Germany's  University  equipment  for  agricultural  teaching:— 


University. 


Department. 


Breslau 

(1) 

(2)  ^ 

(B) 

(4) 

(5) 

GoLtingen 

(1) 

(2) 

(3) 

(4) 

(5) 

(C) 

Halle 

(I) 

(2) 

(3) 

(4) 

(5) 

(0) 

(7) 

Jena     ... 

(I) 

(2) 

(3) 

(4) 

(5) 

(0) 

(7) 

Kiel      

(1) 

(2) 

Konigsberg 

(i) 

(2) 

(3) 

(4) 

(5) 

Leipzig 

(U 

(2) 

(3) 

(4) 

(5) 

Miinchen  (Tech 

(I) 

Hochschule.; 

(2) 

(3) 

Agricultural  production  (plant)        ...  

Agricultural  production  (animal)     

„  chemistry  and  bacteriology      

„  technology  

Two  examination  committees 

General  agriculture     ... 

Agricultural-chemical  laboratory       

Agricultural  experimental  grounds  ...  

„  bacteriological  institute  

„  experimental  station 

Two  examination  committees 
General  agriculture     ... 
Animal  breeding 
Veterinary  clmic 
Agricultural  machinery 

Experimental  laboratory        

Experimental  grounds 

One  examination  committee  ... 

General  agriculture    ... 

Agricultural  laboratory 

Agricultural  botanical  garden 

Experimental  fields  and  tree  nurseries         

Aoricultural-chemieallaboratory       

Veterinary  department      ,     ... 

Two  examination  committees... 

General  agriculture    ... 

One  examination  committee  ... 

General  agriculture     ... 

Agricultural  physiological  laboratory  

Agricultural  botanical  garden 

Veterinary  clinic 

Two  examination  committees... 

General  agricultural  department 

Experimental  department 

Picdagogic  agricultural  seminary 

Veterinary  iostitute  and  clinic 

Examination  committees  for  the  State  examination  in  agri 
culture,  the  diploma  examination,  pa^dagogic  agricul 
tural  science,  inspecting  positions,  and  for  agricultural 
chemical  engineering 

General  agriculture     ... 

Agricultural  chemistry 

Special  cultivation  methods    ... 


Fully 
qualified 
Professors 


2 
2 
1 
1 

i 
1 
1 
1 
1 

"i 
1 
1 
1 
1 
1 


1 
1 
1 
1 

1 
1 
1 

1 


Students 

in 

1902. 


40 


75 


106 


49 


8 
GO 

117 


61 


A  sufficient  indication  of  the  character  of  the   work  done  will  bo  obtained  by  considering  the 
instruction  at  Miineheni  and  at  Konigsberg. 

Miinclien. 

Tear  I. — National  economy  ;  experimental  physics;  inorganic  experimental  cbemistry,  including 
the  elements  of  physical  chemistry  ;  organic  chemistry ;  mineralogy ;  crystallography ; 
general  botany  ;  special  and  systematic  botany;  comparative  anatomy  of  domestic  animals; 
general  zoology;  embryology  and  development  of  domestic  animals.  Optional — 'Chemical 
laboratory  ;  miscroscopic  laboratory  ;  technical  drawing. 

Year  II. — Geology,  chemistry  and  knowledge  of  soils,  meteorology  and  climatology,  physiology 
of  animal  organisms,  I ;  nutrition  of  plants,  general  field  and  garden  cultivation,  meadow- 
cultivation,  diseases  of  garden  and  field  plants,  contagious  diseases  of  animals,  agricultural 
machines  and  tools,  plant  nurseries.  Optional — Physiology  of  animal  organisms,  II ; 
microscopic  laboratory,  practical  zootomic  work,  experimental  agriculture  (practical), 
valuation  of  soils,  poultry  breeding. 

Tear  III. — Special  plant  cultivation,  feeding  and  fodder,  general  breeding  and  hygiene,  special 
breeding,  agricultural  management,  agricultural  technolocy,  I  (ferm.entation  industries, 
sugar  and  starch  manufacture),  agricultural  technology,  II  (dairies),  drainage  and  irrigation, 
agricultural  constructions.  Op^ionaZ— Pisciculture,  laud  reclamation,  moor  cultivation, 
agricultural  calculations  and  estimates,  agricultural  experimentation,  agricultural  laboratory 
and  agricultural-chemical  laboratory,  practical  demonstrations  on  the  experimental  plots 
and  estate  and  in  the  dailies,  further  in-breeding,  practical  agricultural  (civil)  engineering. 

KSnigsberg : — 

1  In  the  "  LandwirtsohaftUche  AbteiUing"  of  the  Royal  Technical  High  School  (die  komgliohe  teoluiische  Hoohschule 
zu  Miinchen). 
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Konigslerg  : — 

I.  A(/riculture.~Agvica.ltnml  management ;  valuation  of  estates  ;  general  crops  production  ; 
special  crops  production;  meadow  cultivation;  market  produce;  scientific  basis  of  plant 
cultivation;  moor  cultivation;  diseases  of  field  and  garden  crops;  general  breeding; 
special  breeding  ;  milk  production  ;  butter  making;  cheese  making;  physiolocyof  domestic 
animals  ;  external  diseases  of  domestic  animals  ;  contagious  diseases  of  domestic  animals  ; 
horse  breeding;  agricultural  chemistry,  I  (feeding  and  fodder  of  domestic  animals); 
agricultural  chemistry,  II  (nutrition  of  plants);  noxious  insects  ;  agricultural  bacteriology; 
micro-organisms  in  fermentation  industries. 
II.  Agricultural  {civil)  engineering,  agricultural  machinenj  and  tools.— Smvejing,  levelling,  and 
plan  drawing ;  agricultural  machinery  and  tools  ;  irrigation  and  drainage. 

III.  Natural   /SweMce.— Chemistry ;  physics;   mineralogv ;    geology  and  patoontology :   zoology; 

botany  ;  astronomy  ;  selected  branches  from  bacteriology. 

IV.  -S/a^e&ience.— Theoretical  and  general  national  economy;    financial  science;  introduction 

to  State  science  ;  practical  national  economy  ;  political  economy  ;  commercial  politics  ; 
history  of  national  economy;  public  credit;  social  politics;  Socialistic  theory  and 
socialistic  movement  in  Germany. 

V.  Demonstration  and  practical  z«o;-/i;.— Experimental  laboratory  work  with  reference  to  breeding 
and  milk  production  ;  chemical  laboratory  ;  practical  bacteriology  ;  agricultural-physiological 
laboratory  ;  agricultural  book-keeping  and  calculations  ;  demonstrations  in  the  animal  clinic  ; 
demonstrations  in  tbe  botanic  garden  ;  agricultural  excursions :  seminary  for  State  science; 
exercises  in  political  and  financial  economy. 

VI.  General  Educational  Suhjects.Selectei  law;  philosophy;  psychology;  sesthetics  and 
ethics  ;  mathematics  ;  geography  ;  history  ;  archeology  ;  history  of  art  ;  literature ; 
modern  languages. 

15.  Agriculture  and  Brewing  Schools. — In  Bavaria  (Bayern),  the  Agricultural  and  Brewing 
Academy  of  Weiheustephani  may  be  taken  as  a  sufficient  illustration  of  this  class  of  school.  Founded  at 
Schleissheim  (Munich)  as  a  farming  academy  in  1818,  it  was  reorganised  in  1852,  and  raised  to  its  present 
rank  in  1895. 

The  conditions  of  entrance  for  students  are : — 

(1)  That   they  have  passed   the   "  Einjiihrige   Examen"    (educational    qualification   reducing    the 
compulsory  military  service  to  one  year). 

(2)  That  they  are  at  least  17  years  of  age. 

(3)  That  they  have  had  one  year's  practical  work. 

(4)  That  they  produce  certificates  of  good  conduct. 

(5)  If  under  age,  that  they  produce  permission  of  parents^,  etc. 

The  plan  of  instruction  covers  two  years  in  agriculture,  one  year  in  brewing,  the  fees  being,  for 
Bavarian  students  :  Agriculture,  £2  lOs. ;  brewing,  £5  ;  and,  say,  50  per  cent,  higher  for  foreign  students. 

The  professorial  staff,  etc.,  is  :  Professors,  11 ;  lecturers,  etc.,  12  ;  assistants,  5  ;  total,  28  ;  and,  as 
there  were  125  students  in  1902,  the  ratio  is  4'5. 

The  courses  are  : — 

Agriculture : — 

Tear  I.  Winter  Semester. — Physics;  general  knowledge  of  machinery;  inorganic  chemistry; 
zoology;  botany;  political  economy;  anatomy  and  physiology  of  domestic  animals; 
agricultural  machines  and  tools;  technical  drawing;  microscopic  practical  work ;  zoological 
practical  work. 

Summer  Semester. — Organic  chemistry ;  mineralogy  and  geognosy  ;  botany;  zoology;  physiology 

and  pathology  of  plants;  plant  nutrition;  anatomy  and  physiology  of  domestic  animals; 

general  breeding ;  hygiene  of  agricultural  domestic  animals;  pisciculture;   surveying  and 

levelling  ;  chemical  laboratory  ;  practical  agriculture. 
Tear  II.   Winter  Semester. — Eield  produce  ;  special  breeding  (cattle,  horse,  poultry)  ;  veterinary 

obstetrics;  management;  book-keeping;  agricultural  technology  (dairy  produce,  distilling, 

brewing)  ;   forestry ;   fruit  and  garden  produce  :   agricultural  law ;    agricultural-chemical 

laboratory  ;  dairy  work. 
Summer  Semester. — Plant   and  meadow   cultivation ;    hop-growing  ;    drainage  and  irrigation  ; 

fodder  and   feeding ;    special  breeding  ;    elementary    veterinary  science   and   agricultural 

pharmacopeia  ;  management  and  valuation  ;  management  of  the  school  estate  ;  forest  law  ; 

agriculture  ;  practical  orchard  and  garden  cultivation  ;  commercial  geography ;  agricultural 

bacteriology ;  plant-growing. 

Brewing  :  — 

Winter  Semester. — Physics  ;  general  knowledge  of  machinery ;  inorganic  chemistry  ;  chemical 
analysis;  botany  (with  special  reference  to  yeast  plants);  hop-growing  and  knowledge; 
general  technology  of  brewing ;  brewery  management ;  book-keeping  and  commercial  science ; 
technical  drawing  ;  practical  chemistry  ;  microscopic  work  ;  practical  brewing ;  distilling. 
Summer  Semester. — Brewing  machinery  and  construction  ;  organic  chemistry  ;  fermentation 
chemistry;  zymotechnio  analysis;  barley;  general  technology  of  brewing;  cultivation  of 
yeast  plants  ;  commercial  science  ;  buildinjj  construction  ;  practical  zymotechnio  work  ; 
practical  fermentation  work ;  law ;  commercial  geography ;  hop-growing  ;  political  economy. 

16. 

1  Weihenstephan  was  formerly  an  abbey.      It  is  about  26  iniles  northerly  from  Munich.     (Ktinigliohe  .^kadeniie  fii.r 
lifiijdwirtschaft  and  Brauerei  in  "Weihenstephan. ) 

3—3  X 
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16.  S])ecial  Agricultural  Courses. — Courses  of,  say,  from  twenty-five  to  thirty  lectures  are  given 
in  several  Prussian  high  schools  of  agriculture,  university  institutes,  etc.,  and  also  in  Saxony,  Hesse, 
Wiirtemberg,  etc.,  suitable  for  educated  owners,  managers,  agents,  large  farmers,  etc. 

These  take  place  during  some  one  week  in  winter,  and  present  a  sketch  of  the  progress  made  in 
agricultural  and  natural  science,  in  jurisprudence,  political  economy,  and  similar  subjects  of  interest  to 
the  hearers 

Owners,  managers,  etc.,  go  to  town,  stay  for  a  week  in  attendance  at  the  lectures,  and  thus  come 
into  touch  with  all  that  is  new  of  interest  to  them.  By  means  of  evening  discussions,  opportunity  is 
offered  for  interchange  of  opinion  between  the  practical  and  well-educated  agriculturists  of  the  country 
and  the  theoretical  and  still  better  educated  agriculturists  of  the  schools.  Such  discussions  are  found  to 
be  very  valuable,  for  both  parties,  being  professionally  educated,  are  able  to  discuss  the  questions  at  issue 
in  the  light  of  the  best  available  knowledge,  and  with  both  practical  and  scientific  discernment.  The 
attendances  at  these  courses  are  large  (often  300). 


Pakt  II. — Secondary  Agricultural  Education  in  Germany. 


17.  Secondary  Agricultural  Education. — Secondary  agricultural  instruction  is  provided  for  in 
agnojitural  schools,  the  course  lasting  six  years.  In  Prussia,  these  were  organised  under  the  law  of  1875; 
they  exist  in  other  Q-erman  States  also.     The  following  list  will  give  an  idea  of  their  number. 

In  Prussia  there  are  schools  at — 


Heilenberg. 

Eldena. 

Liegnitz. 

Liidingshausen 

Margrabowa. 

Schievelbein. 

Plensburg. 

Weilburg. 

Marienburg. 

Samter. 

Hildesheim. 

Cleve. 

Dahme. 

Brieg. 

Herford. 

Bitburg. 

In  other  States  there  are — 

Dobeln,  in  Saxony;    Gr.  Umstadt,  in  Hesse  ;   Varel  an  der  Jade,  in  Oldenberg  ; 
in  Braunschweig  ;    Kostritz,  in  Eeuss  ;    Eufach,  in  Elsass. 


Helmstedt, 


and 


These^  schools  are  private  schools,  subsidised  ly  the  Slate ;  and  their  income  is  made  up  from  fees, 
from  various  public  and  private  sources,  iu  addition  to  the  subsidies.      The  teachers  occupy  positions 


py  positions 


identical  with  those  of  State  schools  of  six  classes;  the  instruction  in  the  lower  classes  corresponding  to 
that  given  in  the  Eealschulen,  and  in  the  upper,  following  a  definite  plan  specially  developed  for°the 
education  of  sons  of  farmers,  and  of  managers  and  estate  owners,  who  acquire  some  practical  and 
theoretical  knowledge  of  agriculture  while  qualifying  for  the  "  Einjahrige  Esamen." 

The  schools  are  administered  by  a  "  Curatorium,"  and  are  under  the  supervision  of  the  Ministries 
of  Agriculture  and  Education. 

The  fees  are  about  £6  yearly,  payable  in  four  instalments.  The  school  at  Dobeln,  a  town  of  about 
16,000  nihabitants,  about  32  milea  south-easterly  from  Leipzig,  in  a  direct  line  with  Dresden,  may  be 
taken  as  an  example.  The  agricultural  school  is  connected  with  the  "  Eealgymnasium."  The  gtafi 
numbers  thirty-four. 

The  programme  of  instruction  is  as  follows  : — 


Subjects. 

Glasses  and  Hours  per  AVeek. 

Lowi'r 

Diiision — General 

Higher  Da-iifion — General  and 

Education. 

Agricultural  Education. 

Eeligion 

I. 
3 

II. 
3 

III. 

3 

IV. 

0 

V. 

YL 
1 

4 

German    ... 
Latin 

4 

8 

6 

5 

5 

4 

French      

History     ...         ...^. 

Geography 

l' 
2 

G 

1 
o 

'"e" 

2 

"e" 

2 
2 
6 

2 

'"5" 

2 

■"4" 
2 
1 

4 

Arithmetic  and  mathematics 
Elementary  natural  science       

5 
2 

5 

6 
2 

5 
3 

Physics 

Chemistry 

- 

1 

Agricultural  production... 



Z 

3 

5 

„           management  and  political  economy 
Book-keeping      

3 

4 
3 

Surveying  and  plan  drawing      



1 

1 

Drawing    ... 

Gymnastics 

Singing 

Shorthand            ""' 

2 
2 
2 

2 
o 
2 

2 
2 
1 

2 

21 
21 

2 
') 

21 
21 

2 

21 

21 

'  Optional. 

The  condition  of  entrance  to  Classi  T  ia  +i,n+  *i,  1 

preparatory  school  (Vorschule.)  P"^'^'  ''''''*  ^'^'  ^one  through  three  years  in  a 

18. 
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18.'  Teaching-staff  of  a  Secondarij  Agricultural  School. — The  equipment,   both   as   regards   the 
teaching  personnel  and  material,  is  such  as  to  ensure  high  efficiency. 

In  the  Prussian  agricultural  schools  the  qualifications  for  masters  are  as  follows  :— 

(1)  Completion  of  full  course  at  a  Q-ymnasium  or  Oberrealschule. 

(2)  Completion  of  three-year  course  in  agriculture  at  an  agricultural  high  school,  or  at  the  agricul- 
tural institute  of  a  University. 

(3)  Practical  engagement  in  agriculture  for  not  less  than  two  years. 

(1)  Satisfactory  completion  of  probationary  period  of  one  year  as  Master  of  Agricultural  Science 
at  an  agricultural  school. 

The  examination  of  a  master  (2)  is  passed  under  the  following  conditions  :— 

(a)  It  may  be  passed  at  an  agricultural  high  school,  or  a  University-institute  of  Agriculture. 

(b)  The  candidate  must  have  stated  his  intention  of  acquiring  the  qualification  for  master  of  an 
agricultural  secondary  school. 

(c)  The  examination  is  partly  written,  partly  viva-voce,  the  former  including — (i)  A  set  thesis  on 
some  branch  of  agricultural  science,  (ii)  A  thesis  on  a  particular  branch  of  natural  science 
(selected  by  candidate  himself). 

The  latter  embraces — 

(d)  Examination  {viva-voce')  in  whole  field  of  agricultural  science,  physics,  chemistry,  botany  (with 

plant-physiology),  zoology  and  animal  physiology,  mineralogy  and  geology,  elements  of  national 
economy  and  agricultural  law. 

(e)  A  special  declaration  must  be  obtained  from  the  Examining  Commission  that  the  Jcnowledge  and 
capabilities  of  the  candidate  constitute  a  suitable  qualification  for  position  of  master  of  agricul- 
tural science  at  an  agricultural  high  school. 

(f )  To  secure  a  certificate  of  proficiency  it  is  necessary  to  pass  satisfactorily  in  each  of  the  three 

subjects — (i)  Agricultural  management;    (ii)  Plant  cultivation  ;    (iii)  Breeding. 

And  not  to  fail  in  three  of  the  natural  science  subjects,  but  in  the  last,  excellence  in  one  subject  will 
compensate  for  deficiency  in  another;  not  so,  however,  in  (i)  to  (iii). 

Candidates  who  fail  in  the  less  important  subjects  may  present  themselves  in  six  months  for 
re-examination  in  their  weak  subjects :  those  who  fail  generally  have  to  wait  one  year. 

It  is  important  to  remember  that  a  certificate  of  competency  as  master  in  agricultural  science 
qualifies  to  teach  in  agricultural  science  only,  and  not  in  general  subjects. 

19.  Equipment  of  Secondary  Agricultural  Schools.  —  The  secondary  agricultural  schools  are 
properly  equipped  for  practical  teaching — that  is,  agricultural  work,  and  practical  investigation  and 
research.    Thus  a  school  possesses  about  the  following  equipments : — 

(i)  A  physical  laboratory, 
(ii)   An  agricultural-chemical  laboratory, 
(iii)  Various  buildings  for  experiment,  etc. 
(iv)  A  good-sized  botanical  garden, 
(v)  An  orchard. 

(vi)  Several  acres  of  experimental  plots. 
"When  in  direct  connection   with  a  Eealgymnasium,  it  has  the  advantage  of  the  general  scientific  equip- 
ment of  the  gymnasium,  which  in  Germany  is  always  excellent. 

It  will  be  seen  that  the  opportunity  for  getting  advanced  and  secondary  agricultural  instruction 
is  well  developed  throughout  Germany  ;  and  it  is  important  to  notice  that  the  teaching-staff  is  thoroughly 
qualified  theoretically,  i.e.,  scientifically,  for  the  work  it  undertakes. 

It  is  this  thorough  scientific  training  that  stands  for  so  much — the  ability  to  bring  to  bear  upon 
everyday  practice  an  enlightened  and  scientifically  educated  intelligence.  That  is  the  secret  of  the 
success  in  the  farming  operations  of  Germany. 

Besides  the  above,  however,  Germany  still  provides  for  lower  forms  of  agricultural  instruction, 
which  will  be  referred  to  in  the  next  part,  viz.,  III. 


Part  III. — Elementary  Agricultural  Education  in  Germany. 

20  Introductory  Bemarls.— In  Belgium,  France,  Germany  Holland,  etc.,  it  has  been  found 
desirable  to  afford  the  peasant  classes  some  instruction  in  agriculture  of  a  very  elementary  and  yet 
useful  character.  In  connection  with  this,  an  excellent  report  by  Mr.  T.  G.  Hooper  may  be  found  m  the 
Special  Eeports  on  Educational  Subjects  of  the  Board  of  Education,  London,  vol.  9,  pp.  357-404.  ihis 
was  undertaken  in  May,  1901,  and  published  in  1902.  ,        ^,  .  ,     .        .        ., 

The  aim  of  practically  all,  certainly  the  better  class  of  teachers  engaged  on  this  work,  is  primarily 
AktincilY  educative,  rather  than  utilitarian— \ha.t  is  to  say,  they  aim  at  habituating  the  peasantry  to 
thinking,  and  to  basing  their  practice  on  thinking,  rather  than  on  the  blind  following  of  routine. 

The  combination  of  school- work  with  out-of-door  garden  work  is  believed  to  lead  to  a  clearer 
understanding  of  scientific  principles  than  is  attained  through  indoor  work  only.  As  illustrative  of  the 
spirit  of  the  teaching,  an  incident  referred  to  by  Mr.  Eooper  is  worthy  of  note.  After  pointing  out  a 
number  of  cottage  gardens  shewing  the  influence  of  the  teaching,  the  German  teacher  remarked  :- 

"  But  after  alJ  it  is  not  so  much  the  amount  of  information  or  skill  that  I  may  impart  which 
counts  with  me,  as  the  spirit  which  I  have  succeeded  in  arousing  amongst  the  boys,  and  the  happiness 
which  I  have  introduced  into  their  lives.  Such  is  the  foundation  I  am  satisfied  nith  laying,  and  on  this 
in  their  after  life  they  will  be  able  to  build  with  success.  In  the  end,  the  result  ot  the  work  which  is  done 
in  any  school  will  depend  upon  the  individual  methods  of  the  teacher 

Another  point  worthy  of  note  is,  that  in  the  elementary  school  the  syllabus  is  a  general  guide ;  nc 
teacher  is  absolutely  tied  down  to  it. 


532 

21.  memeniary  Agricultural  Instruction.— Ti\\s.  is  given,  as  said  in  socfcion  1  o£  this  chapter,  in 
several  forms  of  schools,  viz.,  (1)  Farming  schools  ;  (2)  Lower  agricultural  winter  schools  ;  (3)  Special 
lower  agricultural  schools  ;  (4)  Eural  improvement  schools  ;  (5)  Special  elementary  courses  ot  lectures; 
(G)  Agricultural  instruction  in  elementary  schools. 

The  following  will  give  some  idea  of  the  number  of  schools  of  different  kinds  : — 


Farming 

Sclwols. 

Prussia 

26 

Weimar           2 

Oldenburg 

...       1 

Bavaria 

5 

Anhalt 1 

Eeuss       

...       1 

Saxony... 

3 

Baden ...       1 

Saxe-Altenburg  ... 

...       1 

"Wiirttemburg 

3 

Mecklenburg-Schwerin       1 

Total 

...     45 

L 

oiuer  Agricultural  Winter  ScJiools. 

Prussia 

118 

Saxony 6 

Saze-Meiningen ... 

...       1 

Bavaria            

21 

Oldenburg       ...         ...       4 

Schaumberg-Lippe 

...       1 

Baden  

12 

Bremen            1 

Walbeck 

...       1 

Elsass-Lothringen 

10 

Lippe   ...         ...          ...       1 

Hesse   ... 

9 

Lubeck     1 

Total 

...  195 

Wlirttemberg 

8 

Mecklenburg-Schwerin       1 

Special 

Agricultural  Schools  in  Prussia  alone. 

Eural  Improvement 

1,079 

Schools— 15,1G9  Pupils. 

Garden  produce  and  Pruit-culture     .. 

...       104 

3,892      „ 

Shoeing  ... 

48 

720 

J 

Eural  Housekeeping 

42 

1,870 

J 

Dairy      . . . 

17 

428 

) 

Breeding  courses 

10 

800 

) 

Miscellaneous 

8 

191 

» 

Meadow-cultivation 

7 

385 

) 

Book-keeping  (agricul 

ure,  etc.) 

4 

90 

, 

Distilling  and  Brewing 

3 

367 

1 

Total  for  Prussia  (alone) 


1,322  Schools— 23,912  Pupils. 


Throughout  Germany  there  are  a  number  of  special  agricultural  schools  or  courses,  and  in  the 
rural  schools  the  instruction  is  not  merely  orientated  towards  agriculture,  but  agricultural  instruction 
is  given  as  part  of  the  ordinary  school  course.  This  procedure  is  perfectly  satisfactory  where  on  the 
whole  the  peasants'  children  remain  peasants,  or  where  the  farmers'  children  rarely  think  of  abandoning 
the  calling  of  their  fathers. 


22.  Farming  Sclwols. — The  organisation  of  the  farming  schools  is  peculiar.  There  are  three  in 
Wiirtemberg,  under  the  direction  of  the  Minister  of  Education,  and  Eoyal  Bureau  for  Trade  and 
Commerce  (Stuttgart)  ;  these  may  be  taken  as  typical.  They  are  managed  by  a  practical  farmer,  who, 
as  director  of  the  school,  rents  the  adjunct-farm,  and  at  his  own  risk  cultivates  it  as  a  State  tenant, 
possessing,  however,  during  his  directorship  and  tenancy  the  rank  of  a  government  official.  The  areas 
of  these  farms  are  from  300  to  400  acres  (Ellwangen,  292  acres;  Ochsenhausen,  310  acres;  Kirchberg, 
480  acres). 

The  director's  duties  are  : — 

(a)  To  give  instruction  in  agriculture ; 

(b)  Also  in  subordinate  and  allied  subjects  ; 

(c)  To  superintend  other  branches  of  instruction, 

(d)  To  maintain  discipline. 

(e)  To  work  the  estate  as  regards  products  and  methods,  in  such  a  way  as  shall  agree  with  a 
plan  of  instruction  fixed  by  the  higher  authorities. 

He  is  assisted  by — 

(f)  An  instructor. 

(g)  A  farming  inspector, 
(h)  A  veterinary  surgeon. 


mus 


The  course  lasts  for  three  years  ;  pupils  must  be  at  least  17  years  of  age,  vigorous,  and  health v,  and 
3fc  have  qualified  in  the  lower  schools.     They  must,  further,  understand  ordinary  farm  work  ;  and  their 


number  at  any  one  school  is  limited  to   12.     The  pupils  give  their  labour  in  the  practical  work  of  the 
farm,  and  study  and  work  under  the  following  conditions,  viz.  :— 

(i)  They  do  not  pay  fees. 

(ii)  Board  and  lodging  are  provided  gratis  (including   furniture,  bed   clothes,   and  washing 
utensils). 

(iii)  They  are  required  to  work  ten  hours  in  summer,  eight  in  winter ;  at  harvesting  two  more 
hours  are  required. 

(iv)  Their  work  must  be  done  with  diligence  and  carefully  ;  they  must  be  punctual. 

(v)  They  have  no  regular  holidays. 

(vi)  Short  periods  of  absence  are  granted  on  application, 

(vii)  Pood  is  supplied  by  director  in  retura  for  the  work  performed  by  the  pupil 

The 
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TKe  instruction  is  in  both  theoretical  audi  practical  and  covers  tlio  following  range  :— 

Theoretical  and  practical.~{!y)   Climatology;    soils;    plant,  fruit,  and  grape  cultivation ;    grass 
and  hay  growing  ;  breeding  domestic  animals  ;    instruction  in  agricultural  trades  ;    stocking 
and  working  farms  :    keeping  books  and  accounts,     (b)  German  composition  ;  arithmetic : 
geometry;  elementary  natural  science ;  geueral  subjects. 
PrflCificflZ— Handling  agricultural  machinery;    beetroot  cultivation;    irrigation  and  drainage; 
regulation  of  brooks  and  streams  ;   manuring,  sowing,  harvesting,  hop-growino';    threshing 
cleaning,  measuring,  packing  of  grain,  fruit,  etc. ;  repair  of  machinery,  tools,  etc. 
_       It  will  be  seen  that  this  class  of  instruction,  designed  for  peasants,  small  farmers,  and  tenants,  is 
emmentlypractical,  and  the  Direccor,  having  to  make  his  farm  pay— for  it  is  at   his  own  risk— is  under 
every  inducement  to  adopt  good  practical  methods.     At  the  same  time  ho  is  under  the  temptation  to 
sacriface  the  interests  of  his  students  to  his  personal  interests. 

During  the  period  of  heavy  work,  as  at  harvesting,  theoretical  instruction  i.'^  postponed ;  this  is 
however,  no  disadvantage.  Of  course,  the  obvious  defect  is  that  the  financial  aspect  has  always  to  be 
present  to  the  Director,  and  he  may  be  tempted  occasionally  to  sacrifice  the  educational  aspect  thereto. 
On  the  other  hand,  there  is  no  temptation  to  undertake  merely  theoretical  experiments  (important,  of 
course,  m  higher  schools  undertaking  research),  A\hich  are  somewhat  beyond  the  educational  qualifications 
ot  those  of  lower  grade  agricultural  education. 

2.3.  Agricultural  Winter  Schools.— There  are  eight  agricultural  winter  schools  in  "Wiirtemberg, 
the  course  commencing  about  November  and  ending  before  April.  These  may  be  taken  as  typical.  They 
are  intended  for  sons  of  peasants  who  desire  to  become  either  farm  labourers  or  small  farmers.  The 
courses  are  framed  to  meet  the  following  requirements  : — 

(1)  To  consolidate  and  extend  the  school  education. 

(2)  To  give  satisfactory  ideas  as  to  the  principal  agricultural  processes  on  small  farms. 

Pupils  are  required  to  be  15  years  of  age,  and  to  have  had  an  elementary  education.  The  fees  are 
about  25s.  per  course  which  covers  : — 

(a)  German,  caligraphy,  arithmetic,  drawing. 

(b)  Geometry  and  surveying,  physics. 

(c)  Agriculture,  breeding  of  dom'estio  animals. 

(d)  Farm  m.anagement,  book-keeping. 

(e)  Elementary  veterinary  surgery. 

The  schools  are  under  the  same  supervision  as  the  preceding,  and  though  the  expenditure  is  partly 
borne  by  the  State,  the  local  community  is  required  to  provide  the  schools  with  furniture,  lighting,  and 
heating.  An  idea  of  the  size  of  these  schools  may  be  had  from  the  following  list  giving  the  number 
of  pupils  : — - 

Gmiind  28  Leonberg         25  Ravensberg      32 

Hall     19  Reutlingen      82  "Dim      28 

Heilbronn       84.  Eotweil  2S  

Total        22G 

24.  Special  Agricultural  Schools. — There  are  schools  for  special  forms  of  agriculture — for 
example,  the  grape-culture  and  vine  school  at  Weinsberg.  The  object  is,  for  example,  to  instruct  the 
sons  of  peasants  in  the  following,  viz. : — 

Viticulture,  wine-making,  plant  and  tree  growing,  etc.,  so  that  they  shall  be  qualified  to  deal  with 
their  lands  in  a  rational  and  profitable  manner.  These  schools,  directly  under  the  supervision  of  the 
Eoyal  Bureau  of  Trade  and  Commerce,  which  nominates  the  pupils,  limited  to  twelve  at  each  school,  are 
free;  so  also  is  the  boarding  and  lodging  therein.  The  course  is  two  years,  the  pupils  give  their 
labour  on  the  attached  estate  (about  85  acres)  receiving  a  small  honorarium  on  leaving.  The  expenses 
are  borne  by  the  State.     The  instruction  covers  about  the  following  : — 

(a)  German,  arithmetic,  geometry,  drawing. 

(b)  Elementary  chemistry,  physics,  mechanics. 

(c)  Climatology,  soils,  manures. 

(d)  Tools,  etc. 

(e)  Viticulture  ;  wine-making  and  storage. 

(f)  Fruit,  vegetable,  hop,  and  tobacco  growing. 

(g)  Breeding  of  domestic  animals  ;  farm  management. 

25.  Travelling  Lecturers  on  Agriculture. — Throughout  Germany  travelling  lecturers  disseminate 
important  agricultural  information  by  a  system  of  local  lecturing,  having  for  its  object  the  stimulation  of 
the  peasants  and  small  farmers,  so  that  they  may  do  their  work  rationally  and  be  led  to  make  experi- 
ments. The  lecturers  are  often  officials  in  the  pay  of  the  Chambers  of  Agriculture,  or  the  larger 
agricultural  societies;  sometimes  they  are  masters  of  the  lower  agricultural  schools.  The  "Royal  Bureau 
for  Trade  and  Commerce  promotes  and  assists  activity  of  this  kind. 

The  lectures  range  over  a  variety  of  subjects,  such,  for  example,  as  : — 

(a)  Fruit  culture,  viticulture,  tobacco  growing. 

(b)  Breeding  of  domestic  animals,  of  poultry,  of  fish. 

(c)  Field  products,  meadow  and  garden  products. 

(d)  Artificial  manuring,  drainage,  etc.,  etc. 

When  it  is  borne  in  mind  that  the  lecturers  are  suitably  educated  men,  who  have  also  real 
experience,  it  is  obvious  that  the  results  of  such  lecturing  must  be  very  valuable.  It  should  be  borne  in 
mind  that  there  is  a  great  difference  between  the  teaching  of  men  whose  earlier  education  has  been 
thorough,  and  who  then  specialise,  and  that  of  uneducated  or  of  poorly-educated  men,  who  are  merely  a 
little  above  the  average  in  practical  agriculture  or  general  information. 

26. 
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26.  Elemenlarij  Agricultural  Education. — Instruction  in  agriculture  in  elementary  schools  is  not 
of  recent  origin  in  G-ermany.  In  Schleswig-Holstein,  as  far  back  as  1814,  it  was  directed  that,  "  in  view 
of  the  future  occupation  of  children  in  country  schools,  most  of  whom  will  be  engaged  in  agricultural 
pursuits,  some  instruction  in  fruit  and  vegetable  culture  should  supplement  the  ordinary  programme." 
In  Nassau,  in  1817,  village  schools  had  to  be  provided  with  garden  plots,  in  addition  to  their  recreation 
areas.  In  1819,  the  Prussian  authorities  directed  that  in  village  schools  some  attention  should  be  given 
to  agricultural  subjects  ;  a  direction  that  has,  however,  been  only  partly  carried  out.  In  Mecklenburg- 
Schwerin  it  was  required  that  all  village  schools  should  have  fruit-gardens  for  instruction  purposes  ;  but 
in  1816  the  matter  was  practically  left  to  the  discretion  of  the  teacher,  with  the  result  that  school  gardens 
are  the  exception,  not  the  rule. 

The  following  is  a  syllabus  of  the  programme  of  the  school  at  Greistingen,  a  little  village  of  about 
1,400  inhabitants,  a  few  miles  south-easterly  from  Cologne.  There  are  three  divisions  in  the  school — lower, 
middle,  and  upper  : — 

Instruction  in  Natural  Sistorij. 

Tear  I. — Middle  Division. 

Lark,  sparrow.  Eye,  wheat,  oats,  barley. 

Cockchafer.  Potato. 

Snowdrop  and  violet.  Hare  and  rabbit. 

Swallow,  titmouse,  and  nightingale.  Beans,  peas,  and  clover. 

Plowering  fruit-trees  and  bees.  Hedgehog,  bat,  mole. 

Eobin  and  hedge-sparrow.  Hen,  pigeon,  duck,  birds  in  winter. 

Poisonous  crowfoot  and  nightbhade.  Dog,  cat,  mouse. 

Poisonous  mushrooms.  Ox,  goat,  pig,  sheep. 

"Water- wagtail,  thrush.  Horse,  ass. 

Year  II. — Middle  Division. 

Starling,  wren,  cuckoo.  Turnip,  carrot,  cabbage,  onion. 

Eose,  forget-me-not.  Crow,  owl. 

Cabbage-butferfly  and  caterpillar.  Herring. 

Poppy-  •  Shrew-mouse,  squirrel,  weasel. 

"Wasp,  hornet,  ant.  Oak. 

Corncockle,  foxglove.  Pir. 

Turnip-Hy  and  bluebottle.  Beech. 

Worms,  ladybird. 

Tear  I. — Upper  Division. 
The  parts  of  a  Plant — 

Eoot,  stem,  leaf,  buds,  flowers,  fruit,  seeds. 

The  nature  of  each  part  of  a  plant,  and  how  it  acts. 

Absorption  and  transpiration  ;  chlorophyll ;  effect  of  light  and  warmth. 

Food  of  Plants— 

How  derived  from  the  soil ;  the  cambium  layer  ;  the  annual  rings. 

Kinds  of  food:  (i)  Gaseous— oxygen,  hydrogen,  nitrogen,  carbon  dioxide;  (2)  Mineral— sulphu  r 
phosphorus,  calcium,  potassium,  iron. 

How  Plants  supply  Animals  with  Food — 

Supply  of  matter  to  plants  for  food  by  stable  manure,  compost,  wood-ash,  artificial  manure,  and 
diluent  substances,  such  as  lime. 

Effect  of  Climate  in  Plants — 

"Water :  water  in  the  ground  ;  how  plants  absorb  water. 

Seeds  and  cuttings. 

Eich  and  poor  soils ;  improvement  of  poor  soils  :  clay,  peat,  lime. 

Loam,  sand,  mixed  soils. 

Simple  analysis  of  soil. 

Manuring,  humus,  irrigation. 

Eruit  trees  and  their  improvement — 

The  parts  of  a  fruit  tree ;  the  wild  stock  and  its  treatment. 
The  chief  kinds  of  improved  fruits. 
Q-rafting  :  crown  grafting,  etc.,  budding. 
Improvements  of  stone  fruit,  gooseberries,  and  roses. 
Treatment  of  young  trees  in  their  nursery. 

Treatment  of  berries,  viz,  gooseberry,  raspberry,  strawberrv,  currants 
The  vine  and  its  treatment. 
The  hazel-nut. 

Espaliers  :  special  attention  to  the,  walls  of  the  schoolhouse 
Choice  of  sorts,  according  to  aspect,  soil,  temperature,  rainfall,  and  altitude. 
Care  of  Emit  trees — 

Planting  fruit-trees  ;  trimming  root  and  crown  ;  watering;  support. 
Attention  needed  during  the  iirst  year  after  planting;  renovat  ng  fruit  trees 
Diseases  of  fruit-trees  ;  insect  pests  and  remedies  ;  Mildew  canker  moss   ffum 

'"^"Ith  wS  Zl:}r^T''''  ^^^  -io-  birdsT;rSrst'a?H^s,  beetles,  codlin 
morn,  wasps,  spiders,  woodlouse,  onion-fly  etc  o  »  > 

Eipening  of  fruit ;  sorting  and  storing  fruit.    ' 

Year 
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The  vegetable  garden  :-  ^'''  H.-Upper  Division. 

^"^trW^te^r"^"^'''''""^  ^""^  ^^^^'^^S,  sowing  seed,  planting,  watering,  weeding, 
The  hotbed.' 

^"""turnSf  onlrn^r^''  T''^'^"^"'"'  ^'"T^''  ^'"'^'^^  """^   ^^-i'^^'  '''^^'^'  ^P'^^^^h-  "^rrots, 
turnips,  onions,  celery,  beans,  peas,  scarlet-runners,  asparagus,  preserving  vegetables. 

Field  crops : — 

Preparing  the  ground— ploughing,  harrowing,  rolling. 

Wheat,  ry«,  oats,  barley,  potatoes,  beetroot,  vetch,  clovers,  grasses  for  pasture. 

Weeds  m  garden  and  pasture,  and  their  removal. 

JNecessity  for  manuring  pastures  and  tilth. 

The  enemies  of  plants  and  their  destruction— moles,  field-mice,  centipedes. 

Ihe  triends  of  plants— bees,  hedgehog,  ladybird. 

V,.  fl,„^^®?;"''*'''^*'°°  of  various  subjects  of  instruction,  and  their  orientation  agriculturally  is  shewn 

'/uestn7SifgtTtreriiotrgr-i^°^*^'  '''''■  "•  ^-^^-p-'^  ''^  ^°-^  *''^*  ''^y-'^'  --- 

(a)  Natural  Science :-(i)  Classification  of  the  plants  in  the  garden;  (2)  the  names  of  all  the 
plants  and  their  use. 

(b)  Arithmetic  :-Estimate  of  the  cost  of  producing  a  crop  in  one  of  the  beds,  from  sowing  to 
marKeting;  {2)  Jistimate  of  the  amount  of  water  draining  away  from  the  garden  in  twenty-four 
nours  ;  (3)   Calculation  of  the  height  of  a  tree  from  the  measurement  of  its  shadow. 

{c)  Urawmg:— (1)  Freehand  drawing  of  leaves  of  plants  from  nature;  (2)  Plan  of  part  of  the 
and  stend^^^'^  *°  ^^'''^^  ^'^'^^'^  ™®^^'^^^™^°*  °^  *he  spot ;  (3)  Perspective  drawing  of  the  beehive 

(d)  Geometry  ;-(l)  Calculation  of  the  area  of  a  circular  portion  of  the  garden;  (2)  Laying  out 
a  rectangular  bed  of  given  dimensions;  (3)  Measurement  of  the  slope  of  the  garden;  (4) 
Calculation  ot  the  quantity  of  water  contained  in  a  cylindrical  basin  in  the  garden 

(e)  Practical  knowledge  of  gardening  :—(l)  Treatment  of  a  garden  bed;  (2)  Treatment  of  a 
manure  heap;  (3)  Exposition  of  practical  experiments  as  follows  :—(«)  AVith  nineteen  different 
Jjinds  of  grasses ;  (6)  With  several  different  kinds  of  potatoes,  and  same  potatoes  differently 
planted;   (c)  With  "  Triumph"  oats  in  respect  of  (L)  deep  cultivation  ;  (2)  different  manures. 

(/)  Practical  treatment  of  fruit-trees :-(!)  Grafting,  budding ;  (2)  Planting  a  fruit-tree;  (3) 
Treatment  of  the  bark  ;  (4)  Summer  pruning  of  a  pyramid  tree. 

In  connection  with  the  practical  teaching  the  following  .account  by  Mr.  Hooper  is  of  interest 
It  relates  to  work  seen  at  an  elementary  school  at  Oelsberg,  a  little  village  of  AVestphal,  and  situated  on 
the  Kuhr.  It  may  be  mentioned  that  the  fruit-gardens  in  the  neighbourhood  bear  testimony  to  the 
excellence  of  the  local  teaching.     The  passage  is  as  follows  :  — 

"  Some  of  the  practical  work  in  connection  with  the  fruit-growinjr  is  done  in  the  class-room.  The 
boys  are  told  to  bring  suitable  shoots  and  stocks,  and  they  learn  to  make  various  grafts  and  buds  in  the 
room.  Later  they  perform  actual  work  of  this  kind  out  of  doors  in  a  nursery  provided  for  the 
purpose.  Near  the  school  the  parish  has  given  a  sheltered  slope,  about  an  acre,  rent  free.  The  master 
buys  the  young  fruit-trees,  wild  stock,  etc.,  and  manure,  which,  owing  to  the  local  system  of  sanitation, 
IS  easilv  obtainable.  The  boys  in  this  school  learn  nothing  of  vegetable  gardening.  The  garden  contained 
a  large  number  of  young  fruit-trees  in  various  stages,  viz.,  young  stocks,  stocks  which  the  boys  have 
grafted,  and  standard  trees,  with  their  crowns  properly  formed  and  ready  for  transplanting.  A  large 
section  had  just  been  sold  off  and  was  cleared.  The  sorts  are  such  as  the  master  has  found  by  long 
experience  to  be  best  suited  to  the  locality  which,  being  fairly  high  up,  requires  sturdy  trees.  The 
vdlage  IS  too  high  up  for  the  culture  of  the  vine.  The  trees  which  grow  best  are  apples  and  pears,  and  a 
demand  for  cherries  is  growing.  Peaches  and  apricots  will  not  ripen.  The  demand  for  the  master's 
trees  is  so  great  that  the  parish  is  providing  a  larger  plot  of  ground.  The  boys  leave  school  at  14,  and 
there  is  no  continuation  school  in  the  village." 

The  arrangement  of  practical  work  is  as  hereunder  : — 
January — 

Cleaning  fruit-trees  from  moss  and  old  bark  ;   lime-washing ;    cutting  away  dry  wood  in  the 
crown,  and  removal  of  unnecessary  branches ;    covering  the  wounds  with  proper  wax  (in 
place  of  tar,  which  is  injurious)  ;  cutting  and  storing  scions  of  good  sorts. 
February — 

Spring  pruning  ;  destruction  of  enemies  of  fruit-trees. 
March — 

Complete  the  work  of  the  preceding  month;    planting  fruit-trees;   preparing  hole;    trimming 
roots ;  prop,  planting  in  soil,  binding  to  prop. 
April— 

Improving  stock  by  various  grafts — tongue  grafts,   crown  grafts,  etc. ;    budding,  shaping  the 
crown  of  the  young  fruit-trees. 
May — 

Complete  the  work  of  April ;  watering  fruit-trees. 
June — 

Diseases  of  fruit-trees  ;  injury  from  frost ;  canker  ;  blight, 
July — 

Diseases  ;  gum  ;  sterility. 

August — 

»  Op.  cit.,  p.  370. 
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August — 

Inoculating  fruit-trees.     (From  April  to  the  end  of  August  attention  must  be  paid  to  weeding 
and  keeping  the  soil  clean.) 

September  and  Octuher — 

Gathering  and  storing  fruit ;  study  of  fruits  which  are  suited  to  the  climate  of  the  school. 

Novemlei — 

Manuring  the  soil ;  preparing  ground  for  spring  planting;  cleaning  fruit-trees. 

Decemher — 

Study  of  the  soil,  climate,  and  situation  of  the  fruit  garden  ;    protection  against  frosts  and 
noxious  insects. 

27.  Moral  and  Social  Advantages  of  Elementary  Jgriculttiral  Ivstruction. — The  interest  awakened 
in  children  appears  to  be  very  great,  tlie  tendency  to  mischief  is  corrected,  the  natural  amusements  of 
children  are  promoted,  and  the  pernicious  aping  of  adult  practices  is  minimised.  The  opinion  of  Herr 
Wilsdorf  of  Plaueu  is  thus  quoted  by  Mr.  T.  Gr.  Hooper : — i 

"  School  life  is  only  one  of  the  many  influences  which  act  on  the  schoolboy.  There  are  also  his 
home,  and  the  life  which  is  led  by  his  parents,  the  influence  of  his  companions  out  of  school,  all  that  he 
hears  in  chance  way  from  grown  up  people,  and  all  that  he  reads  for  himself.  Great  as  is  the  influence 
of  the  school  and  the  teacher,  it  is  a  mistake  to  attribute  to  these  alone  all  the  success  or  failure  of  the 
youth  as  lie  grows  up. 

"There  is  no  doubt,  however,  that  the  instruction  which  is  given  in  school  has  sometimes  been 
too  little  connected  with  home  life,  and  that  there  has  even  been  some  opposition  between  them,  so  that  what 
has  been  most  regarded  as  of  value  in  the  home  has  been  depreciated  and  CTen  despised  at  school,  while 
the  lessons  in  school  have  often  been  regarded  by  parents  as  possessing  little  practical  value. 

"  There  is  an  opportunity  at  the  present  time,  such  as  has  never  existed  before,  of  knitting 
together  more  closely  home  and  school  life.  This  is  due  to  the  advance  of  modern  science,  and  to  its 
application  to  the  common  affairs  of  everyday  life  in  the  house  and  in  industry. 

"  An  ordinary  boy  will  take  much  more  interest  in  the  explanation  of  some  fact  in  one  of  his 
lessons  on  natural  science  if  he  combines  his  lesson  in  school  with  some  practical  work  in  which  he  can 
use  his  hands. 

"  This  is  equally  true  of  his  lessons  in  geometry  and  arithmetic.  A  teacher  who  is  in  the  habit  of 
thinking  out  the  practical  bearing  of  his  lessons  derives  much  benefit  both  for  himself  and  his  scholars. 

"  Partly  he  finds  himself  able  to  omit  what  is  unessential,  partly  he  is  able  to  shew  his  scholars 
how  to  find  out  for  themselves  details  which  they  may  need  to  know,  and  partly  he  is  able  to  seek  and 
find  sympathy  with  the  parents  by  shewing  them  that  he  wishes  to  impart  living  knowledge,  and  to  make 
their  sons  useful  at  home  and  thoughtful  in  the  exercise  of  any  practical  work  which  they  may  undertake. 

"  Work  in  the  school-garden  offers  the  teacher  the  opportunity  of  carrying  out  this  kind  of 
instruction. 

"More  than  this — a  change  is  coming  over  the  aims  of  the  teacher  of  science.  The  acquisition  of 
so  much  hnowledge  of  system  and  classification  as  can  he  included  in  a  texl-hoolc  of  science  is  really  hecoming 
to  he  regarded  as  so  much  '  examination  fodder  '  having  no  further  value  than  the  attainment  of  a  diploma. 

"  The  first  step  in  teaching  science  is  to  direct  the,  child  to  the  observation  of  the  life,  growth,  and 
habits  of  living  things.  It  is  thought  more  important  than  formerly  to  direct  the  child's  attention  to 
living  matter  and  the  slow  patient  toil  which  is  needed  to  grow  plants  with  success,  or  to  rear  poultry,  or 
to  keep  bees. 

"  Dealing  with  dead  matter  and  chemical  analysis  and  mathematical  calculation  of  light,  heat,  and 
electricity  belong  to  a  later  stage. 

"  In  a  school-garden  the  boy  becomes  aware,  almost  imperceptibly,  of  the  conditions  of  growth  of 
a  plant,  of  its  dependence  on  light,  air,  warmth,  water,  and  soil.  Ho  learns  to  see  the  relation  of  the 
various  organs  of  a  plant  to  each  other  as  a  living  whole,  and  the  connection  between  plant  and  insect 
life.     It  is  not  the  dead  anatomy  of  the  laboratory  that  is  his  first  introduction  to  nature. 

"  The  schoolmaster  seems  no  longer  to  be  merely  keeping  school  when  he  is  at  work  with  the  boys  in 
the  garden,  and  his  wife  teaching  the  girls  to  cooli  and  sew  ;  ho  seems  to  be  head  of  a  working  family, 
where,  besides  reading  and  arithmetic,  the  scholars  learn  to  respect  work  and  to  perform  it,  to  work 
together  for  a  common  cause,  to  understand  the  dependence  of  one  upon  another,  to  be  helpful  and  to  be 
grateful  to  each  other.  There  arises  among  fellow  labourers  in  all  kinds  of  handwork  a  feeling  of  friend- 
liness which  does  not  easily  arise  over  mere  book  work." 

While  the  Commissioners  were  in  Frankfort  an  exhibition  was  in  progress  at  the  Palmengarten, 
and  it  must  be  admitted  that  the  flowers  and  fruit  exhibited  bore  testimony  to  an  astonishing  degree  of 
excellence  in  the  horticulture  and  fruit-culture.  Simihxr  evidence  of  excellence  was  witnessed  in 
Belgium,  also  in  California :  and  it  may  be  said  that  the  agricultural  exhibitions  of  this  State  also  bear 
testmiony  to  the  practical  value  of  scientific  agriculture.  The  feature  of  modern  agriculture  is,  that  it  is 
being  more  and  more  widely  recognised  that  scientific  agriculture  pays  better. 

28.  Education  of  Teachers  for  Agricultural  Instruction  in  Elemeniari/  Schools.— 1h&  a,\iXhor\.iiei 
in  Germany  offer  facilities  for,  and  exhibit  a  practical  sympathy  with,  all  attempts  on  the  part  of 
elementary  teachers  to  qualify  themselves  to  give  elementarv  instruction  in  acrriculture.  In  some  of  the 
training  colleges  the  equipment  admits  of  agricultural  instruction  being  effectively  given.  The  course  is 
usually  from  two  to  three  weeks  in  spring,  and  somewhat  under  a  fortnight  in  autumn ;  cost  of  living  and 
travelling  expenses  being  allowed  by  the  State  to  the  teachers  attending,  and  no  charge  being  made 
against  them  tor  the  instruction.  o  o 

29. 
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29.  Agricultural  Education  in  relation  to  Industry. — Though  perhaps  hardly  within  the  proper 
scope  of  a  report  on  education,  it  may,  nevertheless,  be  remarked  that  the  relation  o£  agricultural 
education  to  associated  industries  is  worthy  of  note. 

Justus  von  Liebig,  in  his  treatise  published  in  1840  on  "The  application  of  Organic  Chemistry 
to  Agriculture  and  Physiology,"  defined  the  chemical  principles  of  scientific  agriculture  somewhat  as 
follows : — 

(a)  Soils  are  satisfactory  for  the  growth  of  crops  when  they  contain  all  the  necessary  constituents. 

(b)  Every  crop  impoverishes  soil  by  depriving  it  of  certain  constituents,  depending  on  the  nature  of 
the  crop. 

(c)  To  maintain  the  fertility  of  the  soil  unimpaired  it  is  necessary  that  the  constituents  removed 
should  be  restored  by  natural  or  artificial  means. 

(rf)  This  restoration  is  in  part  effected  by  supplying  natural  and  artificial  manures. 

(e)  Animal  manures  are  deficient,  and  if  used  must  be  supplemented  by  artificial  manures. 

(f)  The  bio-chemical  effect  of  animal  manures  appears  when  fertilisers  containing  their  important 
constituents  are  employed. 

The  above  may  be  summed  up  in  the  statement  that  the  supply  of  manure  to  the  soil  should  be 
such  as  to  maintain  in  sufficient  quantity  all  the  chemical  substances  necessary  to  the  satisfactory 
development  of  the  crops  intended  to  be  grown.  To  this  need  be  added  merely  the  statement  that  the 
soil  should  contain  further,  the  necessary  micro-organisms  (nitrifying  organisms,  etc.),  and,  therefore, 
that  the  bacteriological  as  well  as  the  chemical  question  must  be  taken  into  account  in  scientifically 
directed  agriculture.  • 

30.  General  Conclusions. — Agricultural  education  throughout  Germany  is  in  a  very  satisfactory 
condition,  inasmuch  as  it  meets  the  needs  of  all  classes  concerned,  and  provides  instruction  suitable  to 
all  grades  of  persons  occupied  in  agricultural  pursuits.  The  instructors  are  men  of  sufficient  education 
and  practical  experience,  and  the  results  on  agricultural  industry  give  abundant  evidence  of  the  national 
value  of  the  instruction. 
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CHAPTER  XLI. 
Agricultural  Instruction  in  the  Netherlands,  Belgium,  etc. 

[G.  H.  KNIBBS.] 


1.  General  Scheme  of  Dutch.  Agricultural  Education?— A.gric\Ai\ire  in  the  Netherlands  is 
taught : — 

I.  By  the  State.     II.  By  the  Provincial  Agricultural  and  Rortictdttcral  Societies,  with  the  pecuniary 
assistance  of  the  State. 

The  State  establishments  are  : — 
(1.)  The  Agricultural  College  (Eijkslandbouwschool)  at  PTa^craMjyew. 
(2.)  The  Agricultural  and  Horticultural  Winter-schools  (Eijkslandbouwwinterscholen  and  Eijkstuin- 

bouw  winterscholen) . 
(3.)  The  Veterinary  College  ('s  Eiiksveeartsenijschool)  at  Utrecht. 
(4.)  Instructors  of  Agriculture  and  of  Horticulture  are  also  appointed  by  the  Government  in  the 

various  provinces,  to  give  instruction  in  their  respective  subjects  (Eijkslandbouwleeraren  and 

Eijkstuinbouwleeraren). 

In  all  matters  relating  to  agricultural  education,  the  G-overnment  is  advised  and  assisted  by  an 
officer  bearing  the  title  of  "  Inspecteur  van  het  Middelbaar  Ondervrijs,  belast  met  het  toezicht  op  de 
landbouwscholen  "  (Inspector  of  Secondary  Education  in  charge  of  agricultural  schools). 

2.  System  of  the  College  at  Wageningen.—The  State  Agricultural  College  at  Wageningen  consists 
of  four  sections,  viz. : — 

(a)  The  Agricultural  School  (Afdeeling  Landbouwschool). 

(b)  The  Horticultural  School  (Afdeeling  Tuinbouwschool). 

(c)  The  High  School  (Afdeeling  Hoogereburgerschool). 

(d)  The  High  School  for  Agriculture  and  Forestry. 

The  first  and  second  sections  (a)  and  (b)  are  two-year  courses.  No  special  examination  is  required 
for  the  admission  of  students  who  have  previously  attended  the  one-year  preparatory  class  of  the  College. 

The  first  section  (a")  is  intended  for  future  farmers  in  the  Netherlands.  A  one-year  colonial  class 
(Indische  Klasse)  is  added  for  students  who  desire  to  go  out — as  assistants  or  managers  of  sugar,  cofiee, 
tea,  and  other  plantations — to  the  Colonies  (Java),  and  who  require,  in  addition,  an  elementary  knowledge 
of  colonial  agriculture,  laws,  and  customs. 

At  the  second  section  (b)  {the  Horticultural  School),  i\itnre  gardeners  and  growers  are  technically 
and  practically  educated.  Students  who  desire  a  more  scientific  horticultural  training  should  follow  the 
two-years'  continued  course  of  this  section. 

The  High  Class  School  (3rd  section,  c)  has  a  course  of  four  years,  preparatory  to  the  fourth 
section,  viz.,  the  High  School  for  Agriculture  and  Forestry  (d).     This  last  consists  of:  — 

(1.)  A  two-years'  course  on  "Agriculture  in  the  Netherlands." 
(2).  A  two-years'  course  on   "  Agriculture  in  the  Colonies." 

To  the  latter  is  added  a  two-years'  course  on  "  Colonial  Forestry  "  for  colonial  foresters. 

This  fourth  section  (d)  has  also  a  course  on  "Forestry  in  the  Netherlands,"  which  is  open  to  all  who 
have  previously  successfully  passed  either  (i)  any  of  the  State  High  Class  Schools  (Eijkshoogereburger- 
scholen)  ;  or  (ii)  the  division  (c)  at  Wageningen  ;  and  who,  moreover,  can  submit  a  certificate  of  having, 
for  at  least  one  year,  occupied  themselves  with  practical  forestry. 

A  programme  of  lessons  for  each  of  the  aforesaid  four  sections  is  hereinafter  given. 

A  fee  of  40  florins  per  annum,  about  £3  8s.  4d.,  is  paid  by  each  student.  The  classes  begin  on 
the  first  Monday  in  September,  and  are  continued  until  15th  July  of  the  following  year,  with  a  short 
holiday  at  Christmas  and  Easter. 

The  College,  and,  in  fact,  all  agricultural  instruction,  is  under  the  Department  of  Waterstaat, 
Commerce  and  Industry,  and  is  directed  by  a  Board  of  Directors  ("  College  van  directeuren  ")  consisting 
of  the  directors  of  the  four  sections.  The  Board  appoints  one  of  its  members  as  secretary  ;  one  of  the 
other  members  is  appointed  by  the  Government  as  president  of  the  Board  with  the  title  of  "  Hoofd- 
directeur  "  {i.e.,  Chief  Director),  and  acts  as  its  executive  officer.  The  total  number  of  professors  and 
teachers  of  various  kinds  amounts  to  about  40 ;  the  average  number  of  pupils  per  annum  is  about  250. 
The  annual  expenses  of  the  college  amount  to  over  fl.100,000  for  salaries,  and  about  fl.75,000  for  general 
expenses  —about  £8,542  and  £6,406  respectively. 

3. 


1  For  this  part  of  the  chapter  the  Commissionera  are  specially  indebted  to  the  Netherlands  Government  for  the  very 
kind  preparation  of  a  memorandum  on  Agricultural  Education  (by  the  Agricultural  Department  of  the  Ministry  of 
Waterstaat,  Industry  and  Commerce. )  They  are  also  greatly  indebted  to  His  Majesty's  Representative,  Sir  Henry 
Howard,  for  his  very  kind  offices  and  representations  to  the  Netherlands  Government  '      •'  '^ 
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•   :.•    J^'  ^^^^jP^'Offramme    at    Wageningen   Agrioultural   ScJiool—The   following    Lnves   a  fairly  good 
indication  ot  the  programme  of  tbe  courses  in  agriculture  at  the  Wageningen  College:— 

State  Agricultural  College  at  Wageningen. 
^ Section  Agricultural  School.— Section  (a). 


Preparatory  Class. 


Subjects. 


Hours 

per 
week. 


Mathematics"  

Natural    Philosophy 

Geography  

History 

Dutch   

German '. 

French  

Drawing  

Caligraphy  

Gymnastics 


31 


First  and  Second  Class. 


Colonial  Class. 


Subjects. 


Mathematins    

Natural  Philosophy  and  Meteor 
ology   ; 

Chemistry     

Botany  and  Zoology  

Anatomy  and  Physiology  of  Do- 
mestic Animals 

State  Organisation  and  Political 
Economy      

Geography   

Dutch    

German 

French^  

English*   

Drawing    

Gymnastics 

Cultivation,  Fields  and  Meadows 

Cattle-breeding,  Dairying 

Economy  and  Book-keeping 

Ailments  of  Domestic  Animals.. 

Cultivation,  Fruit-trees 

Cultivation,  Trees  

Land  Surveying  and  Levelling. . 


I  Class- 
Hours 
per 
week. 


n  Class— Hours  per 
week. 


Before 
Kaster. 


After 
Kaster. 


Subjects. 


Hours  per  week. 


Before 
Easter. 


4 
3 
P 


33 
or  34 


o 

o 

2 

^> 

2 

.> 

o 

2 

o 

2 

2 

2 

"i 

"2 

1 

1 

2 

2 

3 

2 

2 

2 

h 

"5 

3 

3 

2 

0 

2 

2 

1 

1 

1 

1 

1 

2pr. 

33 

.32 

or  34 

4-2  pr. 

Mathematics    

Natural  Philosophy  and  Meteor- 
ology    


Chemistry 


Natural  History 

Double  Book-keeping 

English  or  German 

Rural  Economy  and  Ethnology 
State  Organisation  of  the  East 

Indies 

Javanese  and  Oral  Language  of 

Malay 

Drawing    

Land  Surveying  and  Levelling 

Highland  Culture   

Lowland  Culture    


3 

-HSpr. 
2 
1 
1 
1 

1 

4 
3 
3 
3 
3 


After 
Easter. 


28 
-f3pr. 


2 
-f2pr.' 

3 
H-3pr. 

2 

1 

1 

1 

1 

3 
3 
0 
3 

4 


23 
-l-5pr. 


'  To  this  must  be  added  two  hours  weekly  written  work,  under  supervision. 
"^  A  choice  must  be  made  between  French  and  English. 
'  After  Easter,  one  hour  elementary  book-keeping. 
*  "  pr."  denotes  Practical  instruction,  i.e.,  field-work. 


4.  2%e  Horticultural  ScJiool,  Wageningen. — The  programme  of  the  Horticultural-school  section  (b) 
is  as  follows  : — 


Subjects. 


Class  I. 


Class  11. 


Botany 

Phyto-geography 

Cultivation  of  Plowers   ... 

Forestry  and  Arboriculture 

Cultivation  of  Fruit-trees 

Market  Gardening 

Drawing  ... 

French 

G-erman    ... 

English     ... 

Latin  and  Terminology 

Chemistry 

Theory  of  Fertilizers 

Natural  Philosophy 

Mathematics        ...         

Entomology  (useful  and  injurious  insects) 
Book-keeping  and  Economy 
Practical  Instruction 

Totals         


3 
1 
1 
2 
4 
2 
2 

3 
1 

2 

i 
1 
1 
1 

14 


41 


4 
1 
2 
3 
4 
2 
2 
3 
1 
2 

I 
1 
1 
1 
14 


43 


20  +  24 


45+24 


21 
1 
2 
1 
1 
1 
14 


44 


2 
1 
4 
1 
3 
3 
4 
2 
2 
3 

"21 
1 
I 
1 
1 
1 
14 


46 


21 
1 


20+24 


48+24 


Class  I,  II 


'  With  two  hours'  practice  every  fortnight. 

i.  Winter  half-year,  Septernber  till  March, 
ii.  Second  half-year  A,  1st  February-15th  May. 
iii.  Second  half-year  B,  15th  May— the  end  of  course. 


Continued 


540 

Continued  Course. 


Subjects. 

Classes  and  Hours  per  Week. 

I. 

II.       • 

Botany            

Phyto-geography       

Cultivation  of  Flowers         

2' 
1 
2 

2' 
1 

2 

Forestry  and  Arboriculture  ... 

Market  Gardening 

2 
2 

2 
2 

Drawing          

Architectural  Drawing;  Design  of  Gardens,  etc... 
Geology,  Soils,  etc 

2 
2 

1 

2 
2 

1 

Chemistry 

Theory  of  Fertilizers... 

G= 

6= 

1 

Meteorology 

1 

Natural  Philosophy  ... 
Phyto-pathology 
Practical  instruction  ... 

2 

2 

4 

2 

2 
4 

Total 

24 
+  4  to  6  hours.3 

25 
+  4  to  6  hours. 

'  With  from  four  to  six  hours'  practical  microscopy. 
-  With  laboratory  practice. 
'  Practical  microscopy. 


5.  The  High  School  Agricultural  Programme. — The  programme  of  the  higher  Ijurgher- school,  viz,, 
of  section  (c),  is  as  follows  : — 


Classes  and  Hours  per  Week. 

Subjects. 

I. 

II. 

III. 

IV. 

Mathematics          

6 

6       I 

8 

9 

Mechanics 

Natural  Philosophy  and  Cosmography  . 

1' 

4 

5 

Chemistry  ... 

3 

3  +  2pr. 

Botany  and  Zoology 

2 

2 

2 

2 

Mineralogy  and  Geology 

1 

State  Organisation            

2 

Book-keeping        

1 

History      

3 

2 

2 

2 

Geography 

3 

1 

1 

Dutch         

4 

3 

3 

French        

4 

4 

2 

2 

German      

4 

4 

2 

2 

English       

4 

3 

2 

Drawing 

4 

4 

2 

2 

Gymnastics           

2 

2 

2 

Total      . 

32 

33 

33 

34 

■  ^0  begin  on  the  1st  of  March, 


Q, 
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6.  High  School  for  Agriculture  and  Forestry. — The  programme  of  eection  (d),  viz.,  the  High 
School  for  Agriculture  and  i'orestry,  consists,  first  (1),  of  a  two-years'  course  on  "  Agriculture  in  the 
Netherlands,"  and  of  the  first  and  second  class  on  "  Forestry  in  the  Netherlands,"  the  subjects  of  which 
are  as  follows : — 


Subjects. 


I  Class— Hours  per  week. 

II  Class— Hours  per  week. 

Before  Easter. 

Vfter  Easter. 

Sefore  Easter. 

After  Easter. 

1 
1 

1 
1 

]^ 

1 

2+^ 
3 

2+4 

3 

2 

1 

2+2  pr. 
2 

I 

2+2  pr 
2 

1 

1 

1 

1 

1 

1 

•) 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
1 

2 

1 

i 

1 

*> 

2 

o 

'.            3 
3 

3  pr. 

3 

2 

1 

1 

1+2  pr. 

2 

3  pr. 
1+2  pr. 

2 

2 

2 

2 

2 

1 

1 

1 

1 

2 

2 

1 

i 

o 

2 

1 

1 

3 

3 

1 

"i 

2pr. 

32+4 

29+7 

32+4 

29+9 

Natural  Philosophy 

Meteorology... 
Chemistry 

Botany  

Anatomy  and  Physiology  of  Domestic  Animals  ... 
Useful  and  Injurious  Animals 
Mineralogy  and  Geology     ... 

Political  Economy 

Drawing         

Phytology      

The  Soils  in  the  Netherlands 
Working  of  the  Soil 
Amelioration  of  the  Soil 
Land  Surveying 
Agricultural  Chemistry 

Agricultural  Machines 

Technology 

Cattle-hreeding         ...         

Dairying        

Ailments  of  Domestic  Animals 

Book-keeping  

Economy 

Cultivation  of  Fruit-trees  and  Market-gardening 

Forestry  and  Arboriculture  

Totals     


N.B.— The  lessons  marked  as  1,  2,  etc.,  are  those  of  the  courses  ou  "  Forestry  in  the  Netherlands." 

The  second  part  of  the  programme  is  (2)  a  course  of  "  Agriculture  in  the  Colonies,"  which  is  as 
follows : —  


Subjects. 


Natural  Philosophy 

Meteorology   ... 

Chemistry 

Botany  ...      _  ••• 

Anatomy  and  Physiology      

Useful  and  Injurious  Animals 

Mineralogy  and  G-eology      

Political  Economy 

Laws  of  Trade 

State  Institutions  in  the  East  Indies 

Eural  Economy:  Ethnology 

Javanese  and  Malay  Oral  Language 

Drawing 

General  Cultivation  of  Plants 

Working  in  the  Soil .. . 

Improvement  of  Soil... 

Highland  Culture      ...         

Land  Surveying  and  Levelling 
Agricultural  Machines 

Lowland  Culture       

Agricultural  Chemistry         

Technology  (sugar) 

Cattle-breeding  

Book-keeping 


Classes  and  Hours 

per  week. 

I. 

> 

II. 

1 

2 

1 

\ 

1  c 
c 

2+4  pr. 

...  c 

3  c 

4  s 

1 

...  s 

1 

lis 

1 

1  s 

9 

2  c 

Totals 


2 

22 

3  c 

2 

3 


21s 

1  s 
...  s 

2  s 
2  c 

...  c 

1  s 

2  c 

2  s 

12c 

1  s 

3  s 

l+2pr.c 
Is 

...  s 

2  s 


32+4  pr. 


32+2  pr. 


1  Till  Easter.  ,        ,  , 

2  After  Easter  the  practical  instruction  is  three  hours  a  week.  (.i,„„i„„j=  " 
c  Denotes  that  the  classes  are  combined  with  those  for  ';  Ag"oult"^e  'ite,  are  together 
I  Denotes  that  they  are  separate ;  where  not  otherwise  indicated  th?  classes  are  together, 


The 
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The  third  part  of  the  programme  is  the  course  on  Forestry  (colonial  and  home),  and  this  course  is 
also  attended  by  the  students  of  the  course  on  "  Forestry  in  the  Netherlands." 


CJ     !,■«*- 

Year  I. 

Year  II. 

oubjeots. 

i. 

ii. 

iii. 

i. 

ii. 

i. 

Mathematics 

1 

1 

Geometry ... 

2 

1 

... 

Geology    ... 

i 

"i 

1 

Drawing    ... 

4 

4 

Botany 

.. 

... 

"i 

1 

i 

(ditto)  

... 

3 

Zoology 

2 

Meteorology 

i 

■  •• 

Javanese  language 

. . . 

... 

3 

Forestry,  soils,  plants,  tree  cultivation,  forest  exploration     ... 

4 

3 

... 

Timber  measurement,  wood-rent  accounts 

3 

3 

•  .. 

Colonial  administration  of  Forestry 

... 

1 

History  of  Forestry 

i 

2 

.•• 

•  •* 

Technology  of  cultivation — 

(a)   Theory 

2 

... 

... 

(b)  Application 

•  *  . 

1 

..  . 

... 

Pisciculture  — 

(a)  Theory 

1 

.  .  • 

1 

•  . . 

(b)  Application 

2 

Totals 

20 

4 

7 

14 

7 

9 

By  (i)  is  denoted  the  combined  part  of  the  course  ;    (ii)  that  for  tlie  Netherlands  only  ;    (iii)  that  for  the  Colonies  only. 

This  completes  the  outline  of  the  course  at  Wageningen.  The  course  is  of  aa  eminently  practical 
character,  but  has  the  requisite  scientific  foundation,  and  is  taught  by  thoroughly  qualified  teachers,  i.e., 
by  professors  who  are  specialists  in  their  several  subjects. 


7.  State  Agricultural  and  Horticultural  Winter  Schools  (Eijkslandbouwwinterscholen  and 
Eijkstuinbouwwinterscholen). — State  Agricultural  winter- schools  have  been  founded  at  the  following 
places  in  Holland  in  the  years  indicated,  viz.  : — 


Groningen — Province  of  Groningen 


Goes 

,, 

Zeeland    . . . 

Sittard 

,) 

Limburg ... 

Dordrecht 

)' 

ZuidhoUand 

Schagen 

,j 

Noordholland 

Leeuwarden 

i> 

Friesland,.. 

1893 
1893 
1895 
1896 
1896 
1897 


The  State  Horticultural  winter-schools  are  at  the  undermentioned  places,  and  were  founded  in 
the  years  1896  to  1898.                                                                                         ^ 

Naaldwijk—  Province  of  ZuidhoUand        1896 

Aalsmeer  „  Noordholland 1897 

Tiel  „  Gelderland         1897 

Boskoop  „  ZuidhoUand       1898 


At  all  these  schools  tae  course  is  two  years,  but  the  lessons  are  given  during  the  winter  months 
only,  VIZ.  from  October  to  April,  the  pupils  returning  for  the  summer  to  practical  work  at  the  farms  and 
homesteads  of  their  parents.  The  schools  have  been  established  in  order  to  give  the  farmers  of  the 
future,  the  horticulturists  and  foresters,  the  necessary  technical  knowledge  that  they  will  inevitably  need 


in  later  life. 


The  minimum  age  of  admission  is  16  (with  special  permission  15),  and  a  certificate  of  practical 
agricultural  (or  horticultural,  as  the  case  may  be),  as  well  as  of  elementary  knowledge,  is  compulsory. 

Inasmuch  as  no  special  director  has  been  appointed,  these  schools  are  managed  by  the  State 
agricultural,  or  State  horticultural  instructor,  vide  I  (4)  in  section  1  of  this  chapter.  At  the  agricultural 
winter-schools,  however,  a  second  permanent  teacher  and  veterinary  surgeon  are  also  Ippointed. 
Dairying  is  tj^ught  hj  the  provincial  expert  (zuivelconsulent),  vide  II,  section  I. 

The 
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The  programmes  of  the  two  schools  are  as  follows: 


Agricultural  Winter  Schools. 

Horticultural  Winter  Schools. 

Subjects. 

Class  and  Hours 
per  week. 

Subjects. 

Class  and  Hours 
per  week. 

I. 

II. 

I. 

II. 

Geology,  Soil  Improvement 
Theory  of  Fertilisers . . . 

Phytology         

Cattle-breeding 

Cattle-feeding 

Dairying 

Economy  

Book-keeping  ... 

Chemistry 

Zoology 

Dutch  Grammar 

Arithmetic 

Botany... 

Physics... 

Totals  ... 


& 

1 
1 
0 
0 
2 
2 

2 
2 


25 


2 
2 

2 
5 
1 
2 

2 

1 
2 
2 

0 
1 
1 
I 


24 


Market-gardening  ... 

Fruit-growing 

Tree-growing 

Nursery  (flowers)  ... 

Theory  of  Fertilisers 

Book-keeping 

Chemistry    ... 

Physics 

Botany 

Zoology        

German    or    English     Commercial 

Correspondence 
Dutch  Grammar 
Arithmetic  ... 

Totals 


From  these  programmes  only  an  average  impression  can  be  gathered,  since  the  programme  for  each 
school  is  subject  to  individual  alteration,  according  to  the  peculiar  kinds  of  agriculture  and  horticulture 
obtaining  in  the  district. 

A  sum  of  about  1,000  fl.  (about  £85)  is  put  at  the  Director's  disposal  by  the  Government  for 
equipments,  accessories  for  experimental  and  demonstration  purposes,  administration,  etc. 

The  school-building  is  provided  for  by  the  local  municipal  authorities. 

8.  The  Utrecht  Veterinary  Colleffe.— The  State  Veterinary  College  at  TJtrecht  is  a  training  school 
for  veterinary  surgeons,  etc.     The  course  is  four  years.     The  programme  of  studies  is  as  follows : — 


1st  Tear. 


Winter  Course- 
Summer  Course 


Theoretical. 
-Natural  philosophy. 
Inorganic  chemistry. 
Zoology ;  anatomy. 
—Natural  philosophy. 
Inorganic  chemistry. 
Geology  and  mineralogy. 
Botany  ;  natural  history. 
Domestic  and  other  animals. 
Anatomy. 

2nd  Tear. 
Theoretical. 


Practical. 
Winter  Course — Anatomy. 

Hoof-shoeing. 

Pharmaceutics. 

-Anatomy. 

Horse-shoeing. 

Pharmaceutics. 

Botany. 


Summer  Oourse- 


Practical. 


Winter  Course — Anatomy. 

Histology  and  physiology. 
Organic  chemistry. 
Physics. 
Pharmaceutics. 
Summer  Course — Anatomy. 

Histology  and  physiology. 
Organic  chemistry. 
Feeding,     therapeutic     and 

poisonous  plants. 
The  hoof  and  hoof-shoeing. 
Doctrines  of  health. 
Cattle-breeding. 
Pharmaceutics. 

3rd  Tear. 
Theoretical. 
Winter  Course — General  pathology  and  patho- 
logical anatomy. 
Obstetrics. 
Summer  Course — General  therapeutics. 

Special  pathology  and  patho- 
logical anatomy. 
Theory  of  operating,  surgery. 
Theory  of  therapeutical  agents 

and  poisons. 
Obstetrics. 
The  ailments  of  the  hoof. 


Winter  Course — Anatomy. 

Horse-shoeing. 

Pharmaceutics. 

Botany. 

Chemistry. 
Summer  Course — Anatomy. 

Horse-shoeing. 

Pharmaceutics. 

Botany. 

Chemistry. 

Microscopy. 


Practical. 
Winter  Course— Anatomy ;   hoof-shoeing. 
Microscopy ;   clinic. 
Surgical  operations  and  dressing 

of  wounds. 
Obstetrics;     treatment    of    sick 

animals. 
External  applications. 
Pharmaceutics. 
Summer  Course — Clinic. 

Surgical   operations    and    dress- 
ing of  wounds. 
Obstetrics. 
Treatment  of  sick  animals. 

4th 
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4tli  Year. 
Theoretical  Practical 

"Winter  Course— Special  pathology.  Winter  Course -Clinic.  _  ,    i       • 

Pathological  anatomy.  Surgical  operations  and  dressing 

Surgery.  of  wounds. 

Theory  of  operations.  The  race  of  domestic  animals. 

Theory  of  therapeutical  agents  Feeding;      treatment     of     sick 

and  poisons.  animals. 

Summer  Course— Judicial  veterinary  practice.  Summer  Course— Clinic.  _  j  j       • 

Veterinary  police.  Surgical  operations  and  dressing 

Inspection  of  meat.  of  wounds. 

History  and  literature  of  the  Treatment  of  sick  animals. 

veterinary  art.  Inspection  of  meat. 

History  of  epizootic  illness.  Pharmaceutics. 

The  Veterinary  College  is  under  the  administration  of  the  "Department  of  Waterstaat,  Commerce, 
and  Industry,"  and  is  managed  by  a  Director  and  a  Council  of  Administration,  consisting  of  the  various 
teachers  of  the  College.  The  Director  is  chairman  of  the  council  and,  if  appointed  as  a  teacher,  is  also  a 
general  member  of  the  Council.  The  Council  appoints  one  of  its  members  as  its  secretary,  who  as  such 
remains  in  ofBce  for  one  year  only. 

The  age  for  admission  is  17  years.  Future  pupils  must  write  distinctly,  and  successfully  pass  an 
examination  in  the  following  subjects,  viz.  : — 

(a)  The  elements  of  Dutch  grammar. 

(b)  The  elements  of  French  and  German,  so  far  as  to  be  able  to  translate  at  sight  from  either  of 
these  languages  into  Dutch. 

(c)  The  elements  of  geography. 

(d)  The  elements  of  national  and  universal  history. 

(e)  Arithmetic,  and  algebra  with  equations  of  more  than  one  unknown  equations  of  the  2nd  degree. 
Arithmetical  and  geometrical  progression,  and  practical  work  with  logarithms. 

(f)  Geometry  and  planimetry.  Furthermore,  it  is  expected  that  the  candidate,  if  not  acquainted 
with  the  whole  compass  of  the  determination  of  areas  and  cubature  of  solids,  may  be  a))le  to 
make  use  of  the  principal  formulte,  for  the  solution  of  rectangular  and  oblique-angled  plane 
triangles,  and  to  calculate  surfaces  and  volumes  of  prisms,  pyramids,  cones,  cylinders,  spheres, 
and  the  spherical  segment  and  sector. 

The  yearly  contribution  for  each  pupil  is  Fl.  100,  about  £8  10s. 

At  the  end  of  each  school-year  an  examination  is  held  by  the  teachers,  under  presidency  of  the 
Director,  of  students  of  the  first  and  third  class,  before  their  admission  respectively  to  the  second  and 
fourth  class. 

The  third  class  is  open  only  to  students,  who  have  successfully  passed  the  examination  in  natural 
philosophy  (natuurkundig  examen),  held  every  year  by  the  Director  and  the  teachers  ;  this  embraces  the 
subjects  taught  in  the  first  and  second  classes  combined,  the  examination  in  natural  philosophy  may, 
therefore,  be  considered  as  an  examination  for  the  passing  from  the  second  to  the  third  class. 

The  so-called  veterinary  examination  (veeartsenijkundig  examen)  held  by  a  commission  ad  hoc, 
embraces  the  subjects  taught  in  the  third  and  fourth  class,  and  maybe  considered  as  the  final  examination. 

Students,  who  wish  to  enter  for  the  veterinary  examination,  must  have  previously  succeeded  at  the 
examination  in  natural  philosophy,  and  hold,  besides,  a  testimonial  from  the  Director  of  the  Veterinary 
College,  or  from  a  veterinarj^  surgeon,  to  the  effect  that  he  (the  bearer)  has  practised,  during  at  least 
two  years,  the  medical  and  surgical  treatment  of  sick  animals,  and  that  he  has  assisted  at  least  at  ten 
deliveries  of  big  cattle  (horse  and  cow)  in  presence  of  a  veterinary  doctor,  and  has  personally  attended 
to  at  least  two  extraordinary  (i.e.,  complicated)  deliveries. 

The  successful  passing  of  the  veterinary  examination  is  followed  by  the  issue  of  the  diploma  of 
"Veterinary  Surgeon."  And,  as  a  rule,  the  right  of  professionally  exercising  the  veterinary  art  {i.e.,  the 
right  to  give  professional  medical  and  surgical  advice  and  assistance)  is  allowed  only  to  those  who  possess 
the  aforesaid  diploma. 

For  obstetric  attendance  on  cattle  and  the  performance  of  surgical  operations  thereupon,  no 
diploma,  however,  is  required. 

Those  who,  by  examination,  have  passed  and  are  fully  qualified  to  practice  in  another  country,  can 
by  special  permission  be  qualified  also  to  practice  in  the  Netherlands. 

9.  Instructors  in  Agriculture  and  Horticulture  appointed  hy  the  Dutch  Government  (Rijksland- 
bouwleerarenandEijkstuinbouwleeraren.)— In  each  of  the  eleven  provinces  aState-instructorin49»<ic»Z<«?-« 
has  been  appointed.     In  Noordbrabant,  on  account  of  its  extent,  two  such  instructors  have  been  appointed. 

State-instructors  of  horticulture  have  so  far  been  appointed  in  only  eight  provinces,  viz.,  at 

Boskoop,  for  the  province  of  Zuidholland. 

Alkmaar  „  Noordholland. 

Tiel  „  Gelderland. 

Sittard  ,,  Limburg. 

Leewarden  „  Friesland  and  Groningen. 

Breda  „  Noordbrabant  and  Zeeland. 

Through  the  appointnent  of  these  instructors  an  opportunity  is  afforded  to  all  farmers  and 
gardeners  to  obtain  gratuitously  the  technical  and  practical  information  by  which  the  dilBculties  and 
problems  experienced  at  their  farms,  gardens,  and  nurseries,  are  solved. 

Besides 
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Besides  this  current  work,  lectures  ou  agricultural  ami  horticultural  subjectB  are  delivered  during 
the  winter  months  by  these  officers,  wherever  expedient.  They  further  superintend  the  courses  given  by 
various  private  societies,  and  themselves  hold  courses  for  future  teachers  of  elementary  agricultural 
knowledge. 

The  aforesaid  agricultural  instructors  in  Zeeland,  Limburg,  NoordhoUaud,  and  FriesJand  are  at 
the  same  time  directors  of  the  agricultural  winter  schools  in  their  district,  situated  respectively  in  Goes, 
Sittard,  Schagen,  Dordrecht,  and  Lecwarden.  For  the  State  agricultural  winter-schuol  at  Groningen  and 
the  horticultural  winter-schools  at  Aalsmeer  and  Naaldwijik,  a  special  director  has  been  appointed. 
The  other  State  horticultural  winter-schools,  viz.,  at  Boskoop  and  Ticl,  are  gmenicd  by  the  horticultural 
jnstnictors  of  those  districts,  viz.,  those  of  ZuidhoUand  and  Geldorland. 

At  each  State  agricultural  winter-school  there  is  a  small  experimenting  field  for  practical  and 
demonstration  purposes  ;  while  for  practical  instruction  at  the  State  horticultural-schools,  ample  oppor- 
tunity is  afforded  by  extensive  private  gardeus,  for  which  government  subsidies  are  annually  granted  of 
Fl.  1,;jOO  each  (about  £12S). 

The  State  agricultviral  and  horticultural  instructors  also  make  the  plans,  superintend,  and  send  in 
reports  concerning  the  experiments,  which  are  carried  out  in  every  province,  in  order  to  shew  the  farmers 
how,  by  means  of  scientific  cultivation  and  the  use  of  chemical  fertilisers,  etc.,  the  production  of  the  soil 
can  be  greatly  increased. 


10.  Agriculture  taught  by  the  Prociiicial  Agricultural  and  Horticultural  Societies,  with  pecuniary 
assistance  from  the  State. — Among  the  teaching  by  various  private  societies,  mention  must  be  made  in 
the  first  place  of  the  agricultural  and  horticultural  wiuter-sessions.  In  the  winter,  1901-1902,  no  less 
than  141  of  the  latter  were  held  throughout  the  country,  by  the  local  societies. 

These  courses  in  these  sessions  are  given  by  teachers,  possessing  the  diploma  for  elementary 
instruction  in  agriculture  or  horticulture.  They  last  from  October  till  April,  the  required  schoolroom 
being  put  at  the  disposal  of  the  sessions  by  the  municipality. 

As  a  rule,  the  sessions  are  for  two  years,  and  consist  of  one  class  only,  so  that  only  every  second 
year  can  fresh  pupils  be  admitted.  The  average  programme,  which  is  adapted  to  local  requirements,  is  as 
follows  : — 

Winter  Courses. 


Agricultural. 

Horticultural. 

Subjects. 

AVeekly. 

iSubjects. 

Wee 
I  Year. 

kly. 

\  I  Year. 

II  Year. 

II  Year. 

Geology 

Fhytology 

Physics 

Cattle-breeding 

Cultivation  and  Soil  Improvement    . 

Theory  of  Fertilisers  .. 

1 

-) 

.         2 
..;      1 

1 
I 
'2 

1 

1 

Geology    ... 

Botany      

Theory  of  Fertilisers     ... 
Market-gardening 

Fruit-growing      

Nursing  of  Flowers 

Total  hours  ... 

...i         1 

...'        1 

2 

...!             I 
1 

"l 

2 
1 
2 

Total  hours   .. 

.,;      6 

0 

...        6 

6 

At  some  sessions  the  number  of  lessons  weekly  amounts  to  eight,  and  besides  a  couple  of  practical 
lessons  or  excursions  are  usually  made  in  summer. 

The  average  subsidy  granted  by  the  Government  for  each  session  amounts  to  il.230  per  year, 
about  £43. 

In  the  next  place  may  be  mentioned  the  courses  for  adults  on  fruit-growing  ;  on  the  anatomical 
knowledge  of  horses  and  cattle  ;  on  horse-shoemg  ;  on  poultry  breeding ;  on  agriculture,  etc.,  which, 
provided  the  programme  and  the  appointed  teachers  can  meet  with  approval,  are  financially  supported  by 
the  Government.  Finally,  may  be  mentioned  the  experts  on  dairying  in  every  provmce,  who  are 
generally  appointed  by  the  agricultural  society  in  the  jjrovinces,  and  whose  work,  with  regard  to 
improving  the  manufacture  of  butter  and  cheese,  can  be  compared  with  the  work  done  for  agricultural 
and  horticultural  improvements  by  the  instructors  referred  to  in  I.  (4)  m  section. 

A  brief  sketch  on  "  Agricultural  Education  in  the  Netherlands,"  by  Mr,  J.  C.  Medd,  and  dated 
April,  1902,  will  be  found  in  the  Supplement  to  Volume  VIII  of  the  "  Special  Reports  on  Educational 
Subjects,"  published  by  the  Board  of  Education,  London,  vide,  pp.  58-62,  The  present  state  ot  the 
provision  for  a-^ricultural  education  in  Holland,  and  its  thorough  and  elaborate  organisation  are  due  to 
the  inspiration  and  untiring  energy  of  Dr.  Sickesz,  sometime  Director-General  of  Agriculture.  The 
State  expenditure  for  the  year  totals  over  fl:.491,000,  or  say  about  £42,0:J0.  Ihe  distribution  of  the 
agricultural  schools  is  such  as  to  meet  the  needs  of  the  different  agricultural  communities  and  to  promote 
their  industry  in  the  best  possible  way.  They  practically  bring  the  best  instruction  to  the  very  doors  of 
the  peoDle.  Apparatus,  diagrams,  and  models  are  liberally  supplied  for  these  schoo  s.  Mr.  Medd 
mentions  that  about  the  village  where  the  school  of  Naaldwijk  is  situated,  there  are  no  less  than  1,000 
market-gardeners  engaged  in  profitable  trade.  Some  idea  of  the  cultivation  oi  this  district  may  be  had 
when  it  is  mentioned,  that  in  one  of  the  vineyards  there  are  62  varieties  of  grapes,  and  in  the  orchards 
there  are  about  7oO  different  varieties  of  peaches,  pears,  ai)ricots,  and  apples.  A  considerable  amount  ot 
experiment  is  carried  on  with  chemical  fertilisers. 
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11.  Outline  of  Belgian  Agricultural  Education. — Agricultural  education  in  Belgium  dates  from 
1849,  but  was  definitely  organised,  however,  only  in  1860.  It  is  now  given  in  establishments  of  the 
following  kinds,  viz.  : — 

(a)  An  agricultural  institute  giving  higher  education,  viz.,  of  the  University  type. 

(b)  A  school  of  veterinary  medicine. 

(c)  Three  types   of  middle   schools  for  theoretical  and  practical  instruction   in   agriculture   and 
horticulture. 

(d)  Elementary  courses  in  agriculture,  in  a  certain  number  of  middle  schools  established  in  rural 
localities. 

Ce)  Pree  middle  or  communal  agricultural  schools,  subsidised  by  the  State. 

(f)  Theoretical  and  jsraotical  agricultural  courses,  organised  in  some  of  the  primary  normal  schools. 

(g)  Courses  for  adults  ;  special  conferences  ;  dairying, — schools,  courses  in  fruit-tree  culture,  kitchen- 
gardening,  apiculture,  poultry-keeping,  and  farriery  ;  and  finally — 

(h)  Courses  in  agronomy  for  soldiers,  constituting  a  sort  of  elementary  education  in  the  subject. 

12.  The  Instituf  Agricole  of  Gembloux. — The  theoretical  instruction  provided  in  the  ''  State 
Agricultural  Institute  of  Gembloux,"  embraces  the  following  subjects  : — 

(A)  Eural  engineering. 

(B)  The  physical  and  mathematical  sciences. 

(C)  Natural  history. 

(D)  Zootechnics. 

(E)  Cultivation  or  agriculture. 

(E)  Eural  economy  and  the  economics  of  forestry. 

(G)  Eural  law. 

(H)  Agricultural  book-keeping. 

The  practical  instruction  embraces  the  applications  of  the  preceding  courses  on  a  farm  of  about 
69  hectares  (170  acres).  The  length  of  the  most  complete  course  was  originally  three  years,  but  now  a 
fourthyear  has  been  added  of  a  special  character.  The  site  of  the  institute  has  been  admirably  chosen, 
right  in  the  heart  of  the  country,  in  the  midst  of  an  agricultural  centre,  and  in  the  midst  also  of 
associated  industries.     The  fine  buildings  are  those  of  the  old  Abbey  of  Gembloux. 

_  The  declared  aim  of  the  Belgian  Government  in  founding  the  institute,  was  to  afford  the  necessary 
scientific  knowledge,  and  by  having  under  review  a  practical  and  rational  agriculture,  to  so  react  upon 
the  proprietors  or  manager.^  of  farming  properties,  that  their  operations  shall  be  both  intelligent  and 
lucrative.  Distributed  over  the  whole  country,  the  graduates  will  become  the  apostles  of  agricultural 
progress,  the  propagators  of  new  ideas  based  on  scientific  knowledge.  They  will  also  be  competent  to 
direct  the  agricultural  industries  which  are  now  rising  into  prominence,  such  as  sugar-growing,  distillery 
manufacture  of  fertilisers,  etc.     The  developments  from  1861  to  1900  were—  ' 

Years     . . 
Pupils    .. 

In  view  of  the  significance  of  the  microscope  in  modern  scientific  research,  microscopy  was  added 
to  the  course  m  1875.     In  1883  the  experimental  garden  and  farm  were  organised. 

In  1890-1  a  new  chemical  laboratory  was  added,  to  admit  of  a  larger  number  of  pupils  working 
together.  In  1891  a  special  chair  was  created  for  instruction  in  the  botanical  sciences,  zoology  and 
entomology  ;  and  m  the  following  year  a  course  of  hydrology  was  joined  to  that  of  mineraW  and 
geology.  °-' 

The  fourth  year  in  the  course  was  added  in  1897,  and  the  work  divided  into  three  sections,  viz.  :— 

(i)  Woods  and  forests  (eaux  et  forets).i 

(ii)  Chemistry  and  agricultural  industries. 

(iii)  Agronomy  and  agronomic  teaching. 

These  sections  are  for  those  who  are  already  possessed  of  the  diploma  of  agricultural  engineer  (ingenieur 
agricole),  and  are  designed  to  speciahse  and  complete  their  knowledge  of  scientific  forestru,  chemistry  and 
agricultural  industries  ;  or  to  prepare  them  as  instructors  in  the  agronomic  sciences.'^  Experience  has 
shewn  that  good  results  have  flowed  from  the  addition  of  this  year.  -i^ipeneuLe  n^s 


1861. 

1862. 

1870. 

1830. 

1890. 

1900. 

11 

31 

61 

83 

117 

104 

_       Since  the  foundation   of  the  institute,  and  up  to  the  31st  December,  1900,  the   Graduates   in 
agricultural  engineering  have  been  occupied  as  indicated  in  the  following  statistical  table  x-iz:- 


Proprietors,  farmers,  or  farm-managers     |.,g 

Teachers,  foresters,  etc 

Occupied  in  agronomic  stations  and  laboratories . 
In  agricultural  and  non-agricultural  industries 
In  commerce,  variously,  and  deceased 


Total 


82 

24 

150 

94 


475 


'  Thia  implies  the  care  of  forest.,  for  example,  the  "  Maitre  des  e.ux  et  forets "  is  our  "forest- ranger/' 
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A  better  idea  of  the  details  of  the  occupation  of  the  graduates  in  agricultural  engineerine  can  be 
had  from  the  statistical  results  up  to  31st  December,  1899  :—  ^^ituiai  eugmeering  can  oe 


Proprietary  cultivators         

Farmers 

Farm-managers 

Teachers 

Agronomic  stations  and  laboratories 

Agricultural  industries        

Non-agricultural  industries 

Commerce  (agricultural  machines,  fertilisers,  various  commercial  occupations)... 

Total  


61 
15 
19 
27 
If) 
94 
34 
55 

324 


At  the  institute's  farm  all  the  progressive  changes  involved  in  the  development  of  agricultural 
science  are  exhibited.  Its  large  areas  are  splendidly  managed,  its  work  in  all  branches  embodying  the 
latest  improvements.  ■'     ° 

For  the  electric  lighting  and  electric  current  required  in  the  place,  and  for  the  treatment  of  2,500 
litres  (say  o50  gallons  of  milk)  per  hour,  it  has  a  steam-engine  of  50  horse-power.  A  portable  electric 
motor  for  cereal-threshing  and  for  other  general  farm-work,  is  part  of  the  equipment.  This  last  is 
utilised  to  demonstrate  the  various  possible  applications  of  electricity. 

On,  the  occasion  of  the  Commissioners'  visit,  M.  Hubert,  the  Director,  was  away  ;  but  M.  Th. 
Dieudonne  very  courteously  shewed  the  Commissioners  through  the  institute,  which  obviously  is  an 
agricultura]  university.  The  illustration  hereunder  gives  some  idea  of  the  main  building ;  and,  besides 
this,  there  are  several  detached  buildings.     The  experimental  farm  immediately  adjoins. 
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13.  Administrative  and  Teaching -stq^  of  the  Oembloux  Institute. — In  order  to  indicate. the  highly 
specialised  character  of  the  teaching  of  this  Agricultural  Institute,  it  is  necessary  to  shew  how  well  it  is 
staffed, — for  teaching  has  value  only  in  proportion  as  it  is  excellent  in  quality,  and  this  excellence  is 
attained  by  employing  highly-skilled  teachers,  i.e.,  specialists.  And  it  may  be  pointed  out  that,  a  syllabus 
must  be  taken  not  alone,  but  in  conjunction  with  the  calibre  of  the  teaching  personnel. 

The  following  is  the  staff  at  Q-embloux  : — ■ 

1.  The  Director  (M.  C.  Hubert). 
Professors  in  Ordinary — 

1.  Agriculture.      2.  Hural  Engineering.      3.  Forestry.      4.  Physics   and    General    Chemistry. 
5.  Botanical  Science.     6.  Analytical  Chemistry  and  Zoology. 

Honorary  Professor — 

1.  The  Director  of  the  Chemical  and  Bacteriological  Institute  (State).     Food  adulterations. 


^Extraordinary  Professors — 

1-  Zootechnics.     2.  Mineralogy. 


Supernumerary 


u- 
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Supernumerary  Professors  (AgregSs)  — 

1.  Rural  Economy.     2.  Rural  Law  and  Political  and  Social  Economy.     3.  General  Mechanics 
and  Eural  Construction.     4.  Agricultural  Technology. 
Lecturers,  Demonstrators,  etc. — 

1.  Agricultural  and  Industrial  Bonk-keepiiiE;,  by  a  professional  accountant.  2.  Methodology 
and  Forestry-pathology,  by  an  .assistant.  :i.  Practical  Forestry,  by  the  Inspector  of  Woods 
and  Forests  {eaux  ei  fords').  -1.  Drawing,  ia  churgc!  of  an  arcliitect.  5.  Assistant  in 
Physics  and  Chemistry.  G  and  7.  Two  (iarden-demonstrators.  8.  Librarian  and  Lusher. 
9.  Curator  of  the  Museums,  and  Usher.     10.  Secretary  and  Usher.     11.  Manager. 

It  will  be  seen  that  there  are  fourteen  professors,  all  exp<^rts,  on  the  teaching-staff  of  the  Institute, 
and  eleven  others,  who  also  in  their  lines  are  highly  <|ualified.     There  are  assistants  besides  these. 

14.  Conditions  of  Admission.— GunAiAaies  who  are  are  not  otherwise  qualified,  must,  in  order  to  be 
admitted  to  the  Courses  in  the  Institute,  obtain  at  least  50  per  cent,  in  an  examination  in  each  of  the 
following  groups  of  subjects  : — 

(1)  French  Language. — Reading,  grammar,  orthography,  style,  literary  analysis.   If  Flemish  be  taken, 

the  examination   is   divided  into   tw(]    similar   groups.      (Both   languages   are  spoken   in 
Belgium.) 

(2)  Arithmetic. — The  whole  range,  including  square  and  cube  roots,  progressions,  and  logarithms. 
Algebra. — Elementary  algebra,   including  algrebraical   calculation,   the  resolutir)n  of  operations 

involving  the  first  and  second  degree  only,  and  questions  of  maxima  and  minima. 
Geometry. — Geometry   of  two   and  three   dimensions  (the   eight  books   of    Legendre)   with  the 

problems  and  applications  in  the  manual. 
Trigonometry . — Plane  trigonometry. 

(3)  History. — Principal  facts  of  general  history,   includiug  ancient,   medieval,  modern,  and  contem- 

poraneous history.     Belgians  must  also  pass  in  Belgian  history. 

(4)  Geography. — Mathematical  geography,   physical  and  political  geography  of  Europe.     General 

geography  of  other  parts  of  the  world.     Belgium  for  Belgians  only. 

(5)  Physics. — General  properties  of  matter,  gravity,  hydrostatics,  pneumatics,  and  acoustics. 

The  examination  is  partly  oral  and  partly  written. 

The  minimum  age  of  admission  is  17  years.  To  obtain  the  diploma  of  Agricultural  Engineer  the 
course  is  three  years.  Unsuccessful  pupils  may  not  follow  the  same  course  more  than  twice.  Pupils  may  be 
either  resident  or  Jion -resident ;  the  latter  easily  find  lodging  in  the  adjoining  village.  The  cost  of  residence 
is  700  francs  per  year  for  Belgians,  and  1,000  francs  for  foreigners,  say,  £2S  and  £40  This  includes  fees 
for  the  instruction.  For  non-residential  pupils  the  fees  are  300  and  400  francs  respectively,  say,  £12 
and  £16.  In  addition  to  this  the  pupils  pay  at  the  beginning  of  each  scholastic  year  20  francs  to  cover 
the  cost  of  breakages,  etc.,  and  in  part  the  cost  of  the  laboratory  expenses. 


15.  The  Course  of  Studies  in  the  Gemhloux  Institute. — In  explanation  of  the  curricula  in  the  various 
years,  it  may  be  said  that  the  instruction  is  divided,  as  in  Holland,  into  the  theoretical  and  practical 
sections.     The  following  are  the  programmes  for  the  three  year.-,'  course,  ending  in  the  diploma  : — 


1st  Year. 
Theoretical. 

Eural  engineering  ;  general  mechanics. 

Plan-drawing  ;  surveying. 

Physics  and  meteorology. 

General  chemistrv. 

Qualitative  analytical  chemistry. 

Mineralogy. 

Botany  ;  morphology  ;  anatomy  ;   systematic. 

Zoolog}',  general  and  comparative  ;  eiitimlology  ; 

apiculture. 
Zootechnics ;       descriptive      and       comparative 

anatomy. 
General  agriculture. 


Practical. 

Rural  engineering  ;  plan-drawing. 
Surveying;  applic.  of  mechanics. 
Applications  of  physics. 

General  chemistry  ;  chemical  manipulations. 
(,^ual.     analyt.     chemistry  ;     characters    of    the 

various  salts. 
Practical  exercises  in  mineralogy. 
Botany  ;  botanical  microscopy. 
Field  botany. 
Zoology  ;    [iractical   comparative  anatomy  ;    en- 

tomcilogic  excursions. 
Zootechnics ;    demonstrations    upon   anatomical 

specimens 
Exercises  in  cultivation. 
Drawing. 


2nd  Tea 
Theoretical. 

Rural  engineering ;  hydraulics  ;  agricultural 
instruments  and  machines;  levelling;  drainage. 

Chemistry;  continuation  of  qualitative. 

Geology,  genei'al ;  comparative  study  of  soils; 
hydrology. 

Botany  ;  vegetable  physiology  ;  bacteriology  ; 
vegetable  pathology  ;  geographical  botany. 

Zootechnics  ;  animal  physiology  ;  hygiene. 

Pathology  of  contagious  diseases;  sanitary  police. 

General  agriculture. 

Forestry  ;^  essential  principles  of  tree-planting, 
economic  and  ornamental ;  natural  and  artifi- 
cial reafforestation. 

Rural  law. 

Political  and  social  economy. 


Practical. 

Rural  engineering;  applications  relating  to 
levelling  and  hydraulics. 

Chemistry,  qualitative  analysis. 

Geology  ;  geologic  excursions. 

Botany;  microscopy;  applications  of  physiology, 
bacteriology,  and  vegetable  pathology. 

Zootechnics  ;  applications  of  hygiene  and  physi- 
ology. 

General  agriculture ;  cultivation. 

Forestry,  practical. 

Drawins. 


3rd 
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3rd  Year. 
Theoretical.  Practical. 

liural  engineering  ;    steam-engines  ;    irrigation  ;  Ei.ral  engineerius  ;  practical  exercises  in  irriga- 

rural  buildmg  tion,  and  with  the  stca.n-engine. 

Agricultural  technology.  Agric.  technology  )    Analyses  of   various 

Chemistry ;    quantitative  analysis.  Quantitative  an.alvsis  agricultural  materials, 

Zootechnics;    ieedins,  producing,  breeding,  im-  Zootechnics. 

proving,  and  use  of  domestic  animals.  Rationing  and  using  domestic  animals. 
Agriculture;    special  crops  for   temperate   and 

tropical  regions. 

Rural  economy.  jjural  economy  ;  farm  service, 

i^orestry;     cultivation,    treatment,     pr.)tection,  Forestry ;  practical  measurement. 

and  exploitation  of  forests.  ])rawing. 
Agricultural  book-keeping. 

It  has  been  found  desirable  to  divide,  as  mentioned  in  section  12  of  this  chapter,  a  fourth  year  of 
special  study  into  three  sections.     These  are  as  follows  :— 

(i)    Woods  and  Forests. 
r  orestry. 

Special  botany  ;  vegetable  pathology  in  connection  with  forestry. 

Special  zoology ;  entomology  in  relation  to  forestry. 

Pisciculture. 

Applications  of  mathematics  to  forestry  questions. 

Special  geology  and  hydrology. 

Forestry  legislation,  and  offences  in  connection  therewith. 

Practical  discussions. 

Excursions,  etc. 

(ii)    Chemistry  and  Agriculttiral  Industries, 

Technology— Sugar-refinery,  distillery,  brewery,  chemical  fertilisers. 
Quantitative  chemical  analysis. 

Building — Design  of  sugar-refineries,  distilleries,  breweries,  etc.  ;    consideration  of  the  strength 
of  materials  ;  industrial  drawing. 

Electricity  as  a  motive  power  and  as  a  source  of  light. 

Steam-engines,  gas-engines,  and  petroleum-engines. 

Industrial  bacteriology  ;  industrial  legislation  ;  industrial  accountancy. 

Food  analysis  ;  laboratory  work  ;  excursions. 

(iii)   Agronomy  and  Teaching  Section. 

The  elements  of  psychology  and  logic  in  their  relation  to  education  ;  ethics. 

Constitutional  law. 

Methodology  applied  to  the  agricultural  sciences. 

Horticulture,  arboriculture,  fruit-growing,  and  kitchen-gardening. 

In  addition  a  special  study  must  be  made  of  one  of  the  following  subjects:  — 

Agronomy ;    rural    economy  ;    political    economy ;     zootechnics  ;    botany ;     zoology  ;    geology 
chemistrj'  and  technology  ;  rural  engineering. 


16.  Detail  of  the  Study. — The  above  courses  are  done  very  thorough!)'.  In  order  to  give  some- 
thing like  a  definite  idea  of  the  degree  of  detail  in  which  each  subject  is  taken,  it  is  necessary  to  follow  a 
programme  in  extenso.  We,  therefore,  indicate  the  nature  of  the  the  development.  It  will  be  sufficient 
to  take  merely  a  few  cases  as  illustrating  the  whole.  The  course  in  physics  includes  preliminary  ideas, 
hydrostatics,  pneumatics,  theory  of  heat  including  thermodynamics,  optics  including  spectroscopy, 
magnetism,  static  and  dynamic  electricity.  Taking  the  two  last  subjects  by  way  of  illustration,  they  are 
treated  as  follows  : — 

Static  electricity. — ^Fundamental  phasnomona.  Theories  of  the  electric  state.  Distribution  of 
electricity.  Potential  and  electric  capacity.  Electrification  by  influence.  Condensation 
of  electricity.     Electro-static  machines.     Effects  of  condensers  and  of  electric  machines. 

Dynamic  electricity — Hydro-electric  and  thermo-electric  piles.  Laws  of  electric  currents.  Electro- 
magnetic units.  Chemical  effects  of  currents.  Polarisation  of  electrodes.  Accumulators. 
Mutual  actions  between  currents.  Action  of  currents  on  magnetic  needles.  Magnetisation 
by  currents.  Electro-magnets  and  their  application.  Electro-dynamic  induction.  Induction 
apparatus.  Applications  of  induced  currents.  Magneto-  and  dynamo-electric  machines. 
Electric  motors.     Physiological,  thermal,  and  luminous  effects  of  electric  currents. 

As 
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As  a  second  example  one  may  take  the  organic  chemistry  of  the  first  year. 

Organic  chemistry. — Composition  of  organic  bodies.  Analysis.  Determination  of  the  formula. 
Classification  of  organic  substances. 

Fatty  series. — Carbides  of  hydrogen.  Saturated  mono-atomic  alcohols.  Mercaptans.  Ethereal 
salts,  simple,  mixed,  and  compound.  Aldehydes.  Fatty  acids.  Sulphonic  acids.  Anhy- 
drides. Amines.  Amides  of  the  fatty  acids.  Diatomic,  triatomic,  tetratomic,  pentatomic, 
and  hexatomie  alcohols  and  their  derivatives.  Non-saturated  monatomic  alcohols.  Carbo- 
hydrates.    Peotic  substances. 

Aromatic  series. — Aromatic  carbides.  Phenols,  alcohols,  aldehydes,  aromatic  acids  and  amines. 
Azo-compounds.  Naphthalene  and  anthracene  groups.  Pyridine  and  quinoline  bases. 
Vegetable  alkaloids.     Terpenes.     Camphors.     Albuminoid  substances. 

The  practical  work  consists  of  the  setting-up  of  the  ordinary  apparatus  of  a  laboratory  for  organic 
chemistry,  and  the  preparation  of  the  principal  substances. 

The  work  in  hydraulics  in  the  second  year  will  serve  for  a  third  and  final  example. 

Hydraulics.— Yelocitj  of  ilow  of  liquids.  Torricelli's  formula.  Adjutages.  Plow  over  weirs,  etc. 
In  pipes  and  channels.  Various  forms  of  apparatus  for  measuring  the  velocity  of  flowing 
water.     Different  processes  of  gauging. 

As  far  as  could  be  judged  in  the  very  short  time  that  the  Commissioners  had  at  their  disposal, 
the  scheme  of  agricultural  teaching  is  of  the  highest  character,  both  from  the  practical  and  theoretical 
point  of  view. 

17.  State  School  of  Veterinary  Medicine. — The  "  ecole  de  medecine  veterinaire  de  I'etat "  was 
founded  in  Brussels  in  1832,  and  out  of  1,652  students  who  have  entered  the  school  since  the  beginning 
1,062  have  obtained  the  diploma.     The  education  is  also  of  the  University  type. 

18.  Secondary  Agricultural  Education. — -The  object  of  the  three  types  of  secondary  agricultural 
schools  is  to  give  sound  professional  instruction  to  the  sons  of  farmers  and  small  proprietors,  with  a 
view  to  creating  in  them  a  love  for  the  calling  of  their  parents,  and,  in  this  way,  contributing  to  the 
development  of  the  national  prosperity.  This  instruction  has,  therefore,  an  immediate  practical  end,  and 
consequently  the  professor  aims  at  giving  his  pupils  such  ideas  as  are  susceptible  of  direct  application. 
He  continually  demonstrates  the  practical  application  of  the  scientific  principles  which  he  teaches. 
These  schools  have  programmes,  as  follows  ; — Highest  grade  of  secondary  agricultural  teaching,  3  years' 
studies.  Second  and  lowest  grades  are  each  two  years.  The  teaching  here  also  is  of  a  very  high  character 
as  the  programmes  shew. 

Secondary  agricultural  education,  highest  grade. 
1st  Tear. 

I.  General  natural  science.     (A)  Chemical  properties  of  bodies. — Nomenclature  ;  study   of  simple 

bodies  and  of  inorganic  combinations  which  have  agricultural  interest;  laboratory  exercises, 
setting  up  of  apparatus,  etc. ;  preparations. 

(B)  Physics,  mechanics,  and  meteorology . — General  properties  of  material  bodies ;  motion, 
forces,  levers,  etc. ;  weight  and  density  ;  hydrostatics,  pneumatics ;  applications,  and 
manipulation  of  instruments. 

(C)  Agricultural  zoology. — Classification,  and  succinct  description  of  the  higher  and  lower 
animals,  useful  or  noxious  from  the  point  of  view  of  agriculture;  practical  exercises  in 
descriptive  zoology;  entomologic  excursions. 

(D)  Botany  and  microscopy. — Organography;  anatomy;  physiology;  practical  exercises. 

II.  Natural  science  applied  to  the  cultivation  of  plant -life.    Agrology  ;  Agronomy. — Origin  of  arable 

lands,    properties    of   soils,   amelioration,    improvement,    drainage,    irrigation ;    practical 
exercises ;  excursions. 

III.  Natural  science  applied  to  the  rearing  of  animals.— Kna.tomj  and  physiology  of  the  domestic 
animals ;  skeleton,  muscles,  nerves  ;  respiratory  apparatus,  apparatus  for  the  circulation, 
for  nutrition,  etc. 

2nd  Tear. 

I.   (A)    Organic  chemistry.— An&\y am  hj  the  dry  method  ;  qualitative  analysis  by  the  wet  method 
laboratory  practice. 

(B)  Physics  and  meteorology.— Mecha,u\ca\  theory  of  heat  ;  electricity  ;  agricultural  meteor- 
ology ;  manipulation  of  instruments,  meteorological  observations.  " 

(C)  Special  botany.— S,tnA.y  of  vegetable  families  important  from  the  point  of  view  of  agricul- 
ture ;  diseases  of  plants  ;  exercises  ;  herborisations. 

(D)  Mineralogy  and  geology .—^tudy  of  mineral  substances  having  relation  to  agriculture  ; 
beds  of  nitrates,  potash  salts,  phosphates  ;  geological  map  of  Belgium. 

IT.  (A)   ^^rowomy.— Agricultural  instruments,  and  work;    sowing;    tending  crops-    harvesting; 
conservation  of  the  harvest ;  ensilage  ;  rural  constructions. 
(B)  Agricultural  chemistry  and  physiology.— Composition  of  the  plant ;  r61e  of  the  leaves,  of 
the  roots;  development  of  plants;  laws  of  restoration,  and  of  fertilising  the  soil;  experi- 
ments ;  excursions. 

III.   (A)   Physiology  of  domestic  animals.— Ovigm  of  animal  heat,  and  of  mechanical   work  ;  move- 
ments, paces,  direction. 
(B)  Zoo^ecAwic^.-Description  of  the  principal  races  of  domestic  animals  ;  crossing,  inbreeding, 
appearance,  quality  age,  description;  hygiene,  housing,  feeding,  watering,  and  drinking, 

etc.  ;  condiments  ;  farriery,  work,  harness,  etc. ;  exercises  and  excursions. 

IV. 


551 

IV.   Rural  economy.     (A)   Factors  in  production.-Lund,  capital,  work ;  agricultural  crisis,  causes  of 
same;    agricultural    speculation,   combination;    cultivation   on  a  large  and   small    scale- 
exchanges,  contracts,  etc. ;  problems  of  rural  economy  ;  excursions 
(B)   Commerce  and  hffislation.-Contr^cts  oi  sale  and  lease;  commercial  transactions;  law  in 
regard  to  the  adulteration  of  chemical  fertilizers  ;  rural  law  (code  rural). 

3rd  Year. 
I.  Chemistry. —q,aa.xitit3.t[ve  analysis  of  the  principal  agricultural  substances;  laboratory  work, 
II.  (A)  Agronomic  excursions. 

(B)  Agricultural  chemistry  and  physiology  in  continuation  of  the  course  of  the  second  year.— 
Selection ;  the  special  physiology  of  the  different  agricultural  plants  ;  laws  of  the  rotation 
ot  crops  and  experimental  researches  on  vegetation  ;  excursions. 

(C)  Special  cuZfitiflAows.— Particular  care  for  each  cultivated  plant  ;  period  of  sowing,  etc. ; 
varieties ;  diseases  and  remedies ;  aboricultural  principles  in  relation  to  fruit-tree  growing 
and  forestry  ;  orchards  ;  exercises  and  excursions  ;  kitchen-gardening. 

III.  (A)   ■ffai'Jona; /eeJiny  0/ (^owes^/c  «««■/««/*•.-— G-eneral  principles,  special  feeding  of  each  species; 

practical  exercises  upon  the  composition  of  the  feed. 

(B)  Z)ajVy.— Special  feeding  of  milch  cows  ;  rational  treatment  of  the  milk ;  manufacture  of 
butter  and  cheese. 

(C)  Agriculture  and  pisciculture. 

IV.  (A)  Agricultural  accountancy .—Book-kee^'mg  in  single  and  double  entry  ;  exercises. 

(B)  Agricultural  industries. — Milling,  distillery,  brewery,  sugar-refinery,  starch-manufacture, 
fecula,  etc.  ;  chemical  fertilizers. 

The  programmes  of  the  second  and  lowest  grades  are  of  a  very  similar  type,  but  are,  of  course,  much 
simpler,  in  view  of  the  fact  that  in  order  to  cover  the  course  in  two  years,  the  work  had  to  be  restricted. 
It  will  be  seen  that  in  the  regular  schools  of  agriculture  there  are,  therefore,  four  distinct  grades  of 
teaching,  viz.,  from  the  University  type  downward.  By  this  means  the  Belgian  Government  is  able  to 
further  the  agricultural  interests  of  practically  all  classes  in  the  community,  whatever  their  intelligence. 

19.  Secondary  Agricultural  and  RorticuUural  Schools  in  Belgium. — The  following  are  the  schools 
substantially  of  the  type  indicated  in  the  preceding  section  : — 

(1)  Agricultural  school  at  Nieuport,  (2)  Thielt,  (3)  Hasselt,  (4)  La  Louviere,  (5)  Leuze, 
(6)  Sottegem,  (7)  Grammont,  (8)  Avelghem,  (9;  Dinant,  (10)  Chimay,  (11)  Carlsbourg, 
(12)  Virton,  (13)  Waremme.  (14)  School  of  practical  agriculture  at  Huy.  (15)  School  of 
agriculture  and  horticulture  at  Ghent.  (16)  Practical  middle  school  of  agriculture  and  horticul- 
ture at  Vilvorde. 

The  only  one  of  these  schools  inspected  by  the  Commissioners  was  the  lastmentioned,  viz.,  that  at 
Vilvorde,  not  many  miles  from  Brussels.  The  Director,  M.  Bouillot,  very  kindly  placed  himself  at  the 
Commissioners'  disposal,  and  exjilained  the  practical  and  theoretical  work  done  in  the  institution.  The 
scientific  equipment  is,  of  course,  on  a  scale  not  at  all  comparable  to  that  of  the  agricultural  university 
at  Gembloux  ;  nevertheless,  it  is  excellent  in  its  way,  and  is  adequate  for  the  purpose  of  instruction  in 
physics,  chemistry,  botany,  mineralogy,  etc.,  for  the  class  of  pupils  who  frequent  the  institution.  These, 
of  course,  intend  to  become  practical  gardeners  and  agriculturists  of  a  high  character,  but  do  not  aim  at 
becoming  scientific  men  of  the  highest  order.  The  experimental  garden  and  orchard,  and  the  vineyards, 
were  in  themselves  good  evidence  of  the  efficiency  of  the  practical  teaching.  The  Commissioners  saw 
hundreds  of  varieties  of  various  fruit-trees,  and  the  grapes  were  some  of  the  finest  seen  during  their 
whole  tour.  The  teachers,  as  far  as  the  Commissioneri^  were  able  to  judge,  combine  practical  ability  and 
sterling  practical  tendencies  with  high  appreciation  of  the  service  which  agricultural  science  is  able  to 
render  to  practical  agriculture.  The  teachers  in  these  institutions  are  specialists  in  their  departments 
of  knowledge. 

20.  Schools  0/  Agricultural  Management  in  Belgium. — ^Another  class  of  agricultural  school  seen  by 
the  Commissioners  was  the  "  ecole  menagere  agricole."     These  exist  at — 

(1)  Heverle.  (4)   Bouchout.  (7)  Overysschc. 

(2)  Herve.  (5)   Virton.  (8)  Bastogne. 

(3)  Brugelette.  (6)  Gysegem.  (9)  Oosterloo. 

The  only  one  of  these  visited  by  the  Commissioners  was  the  "  Ecole  menagere-professionnelle- 
agricole "  at  Heverle-Louvain  in  connection  with  the  "  Institut  du  Sacrc-Coeur  et  de  L'Immaculee 
Conception."     This  institute  embraces  altogether  the  following  : — 

(1)  A  higher  agricultural  school. 

(2)  A  professional  and  commercial  school. 

(3)  A  professional  house-keeping  school. 

(4)  A  secondary  school  with  a  preparatory  section. 

The  courses  are  given  by  professors  and  engineers  of  the  Agronomical  Institute  of  the  Catholic 
University  and  by  mistresses  possessing  the  State  diploma.  The  studies  are  for  two  years.  Besides 
recapitulation  lessons  on  modern  languages  (Flemish,  French,  English,  German),  the  programme 
embraces  mathematical  and  commercial  sciences  and  a  sufficiently  developed  course  on  physics,  general 
chemistry,  agricultural  chemistry,  dairying,  cheese-making,  bacteriology,  zootechnics,  poultry-raising, 
apiculture,  botany,  agriculture,  kitchen-gardening,  arboriculture,  zoology,  geology,  rural  engineering, 
paedagogy,  domestic  economy,  hygiene,  needle-work,  drawing,  and  social  rural  economy. 

"  ■  The 
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The  scliool  is  recogniserl  by  the  Government,  and  after  an  official  examination  pupils  obtain  the 
diploma  of  the  higher  agricultural  school.  Besides  the  higher  school  there  is  a  secondary  agricultural 
section  in  which  the  studies  last  only  a  year.  In  this  section  the  programme  is  that  of  the  "  e'coles 
menageres-agricoles"  but  is,  perhaps,  a  little  more  developed ;  and  pupils,  after  passing  an  official 
examination,  obtain  the  diploma  of  such  schools.  Pupils  are  practically  instructed  in  the  agricultural 
installation  of  the  institute  under  the  direction  of  diplomaed  mistres.ses. 

The  scientific  and  agricultural  equipment  was  very  good.  There  is  the  usual  physical  and  chemical 
laboratory,  and  the  dairying  and  cheese-making  laboratories  were  fitted  up  with  Laval,  Melotte, 
Persoons,  and  other  ci'eam-separators,  and  with  proper  appliances  for  cheese-making.  They  have  their 
own  steam-engine  plant,  and  heating  furnace,  in  this  department  of  the  institute.  In  the  agricultural 
museums  there  are  museum-specimens  of  the  different  methods  of  budding,  grafting,  etc.  The  institute 
has  a  fully  equipped  bakery  plant.  The  lower  section  aims  at  qualifying  girls  of  the  middle  class,  so 
that  they  shall  become  equipped  as  intelligent  working-farmers'  wives,  thoroughly  conversant  with  the 
methods  of  baking  bread,  able  to  deal  with  household  and  farm  duties,  competent  to  look  after  farm 
animals,  and  to  develope  the  ordinary  farm-products,  butter,  cheese,  etc.  It  was  the  intention  of  the 
institute,  also,  to  create  a  branch  for  the  agricultural  education  of  girls  of  good  family,  so  that  they  also 
may  take  an  intelligent  interest  in  the  management  and  development  of  landed  estates,  and  be  able  to 
control  operations  of  an  agricultural  or  farming  character. 

There  can  be  no  doubt  that  schools  of  the  above  type  tend  to  considerably  raise  the  average 
intelligence,  and  in  a  practical  way.  Although  they  do  not  make  pupils  scientific  investigators,  they  do 
make  them  appreciative  of  the  service  that  agricultural  science  can  render,  and,  moreover,  they  teach 
how  to  observe  and  to  distinguish  their  needs.  The  great  value  of  their  courses  is  that  with  even  an 
aper^u  only  of  any  given  branch  of  the  science,  it  is  practically  impossible  to  ignore  the  real  require- 
ments of  rational  agriculture.  The  habit  of  methodical  observation  is  established,  and  also  the 
disposition  to  methodically  analyse  the  observed  facts  in  the  light  of  at  least  an  intelligent  conception  of 
the  probable  requirements  of  the  case. 

21.  Programme  in  the  Agricultural  Sections  of  Secondary  Schools. — The  special  agricultural  instruc- 
tion is  given  in  the  second  and  third  years  of  the  course  of  the  secondary  schools,  the  programme 
for  the  first  year  being  the  same  for  all  sections.  Attention  is  specially  called  to  the  very  practical 
character  of  this  teaching,  as  also  to  its  comprehensiveness.  The  general  course  consists  of  the 
following  subjects,  viz. : — 

Eeligion  ;  the  mother-tongue;  a  second  obligatory  language;  an  optional  third  language; 
geography  ;  Belgian  history  ;  mathematics  ;  natural  science  ;  hygiene ;  book-keeping  ;  music,  and 
gymnatics.  Excluding  the  optional  language  and  music,  21  hours  per  week  are  given  to  these  subjects. 
In  addition,  the  special  course  involves  extra  time  to  the  extent  indicated  in  the  following  table: — 

Special  course  for  Agricultural  Sections. 
I.  Applications  of  geometry  to  agriculture  ... 
II.   Elements  of  agronomy  and  of  practical  zootechnics 

III.  Pruit-tree  growing  and  cultivation  of  herbs 

IV.  Agricultural  book-keeping  .., 
V.  Drawing 

Yl.  Manual  work 

Total  number  of  hours  per  week  ...  ...  ...         31  32 

This  total  does  not  include  the  third  language  and  the  music.  The  details  of  these  subjects  are  as 
follows  ; — 

I.  (a)  Survey ing. ~-^xevc\»e%  OQ  the  ground  ;  measurement  of  the  area  of  plots;  plan-drawing; 
division  of  properties  ;  orientation  ;  conventional  signs  and  tints  ;  cadastral  survey,  and 
cadastral  plans  ;  fixing  of  boundaries. 

(b)  Quantify  measurement.— Y-ATious  kinds;  masonry;    ditches;  embankments;  trenches,  etc.  ; 
cask  gauging  ;  timber-measurement. 

(c)  Lfvelling. —  Opemtwns  in  the  field. 

(d)  Drainage  and  irrigation.— Stnd\es  and  plans. 

II.  A.  (a)  Soil  and  subsoil.— Yormation  uf  arable  laud  ;  constilutive  and  nutritive  elements; 
suitable  experiments  to  demonstrate  the  physical  properties  of  earth ;  porosity,  cohesion, 
capillarity,  etc.;  hghtening  the  soil,  its  advantages;  different  kinds  of  soil;  argil- 
laceous sandy,  calcareous,  mould  ;  physical  analysis  of  the  soil ;  separation  of  the 
clay,  of  the  humus  ;  research  as  to  the  acidity  of  the  soil ;  experiments  to  shew  the 
absorbent  power  of  ground,  for  water  and  fertilising  materials  ;  a  word  upon 
meteorological  influences. 

(b)  Working  of  the  soil—Spade,  hoe,  etc.;  trenching;    plough,  -'double   brabant,"  subsoil 

plough,  etc. ;  description,  rules  and  qualities  of  good  ordinary  ploughing. 

(c)  Work.— The  course  refers  to  the  various  kinds  of  work  in  the  field,  superficial  and  deep, 

and  the  special  precautions  to  betaken,  the  function  of   harrowing  and  rolling,  the 
conditions  of  good  work.  ■ 

(d)  -See^^.— Qualities  of  good  seed  ;    usual  methods  of  determining  the  germinating  power ; 

precautions  to  be  taken  m  purchasing  seed  ;  its  liming  ;  selection  of  the  grains. 

(e)  Soioing -T\me  for  sowing;  sowing  by  hand  and  by  machines  ;  advantages  of  the  latter; 

quantity  and  depth  of  setting. 

(f)  Keeping  in  orrfer.— Digging  in,  weeding,  heaping  up. 

(g)  Harvesting  and  hay- making  —V&vomahle  time'^  instruments;    conservation  of  agricul- 

tural product.s  ;  stacks,  barns,  silos.  B. 
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C.  /«;«m««»«secfe -Principal  facts   concerning   insects  injurious  to   plants-   destruction  of 

caterpillars  and  other  injurious  insects.  F  "'"-a  ,   ucsiruction  ot 

D.  ^'•J%«'«J^=/J-*««s«s.-Proper  methods  of  destroying;  caries  of  soed-grains;  the  peronospores 

ot  the  potato  ;  the  oidium  and  mildew  of  the  grape.  l^v^iuauaxjuies 

The  above  gives  a  sufficient  indication  of  the  thoroughness  of  the  programme  in  the  first  year's 
rtructSn^JnS^l^ffr *  '"  ''''  "^^^^^^  '''  ^^^^'"^^  ^'  '^^  ^^^^  ^-^'^  -^'^  -  agSc^.lte.^Th: 

(a)  TA./^«e«i«y  o/««»„aZ.  ««<;  M«/er<^7^■.a^^•o«  o/^^.  soil,  and  deals  with  the  necessity  of  restoring 

to  the  soil  the  elements  taken  from  it  by  particular  crops,  and  the  restoration  by  chemical 
or  other  manures.     The  subjects  are,  of  course,  rationally  treated,  and  include  experiments 

(b)  Drainage  and  its  effects. 

(c)  ^"''''JJ''^7y'-'.;^;gF0P«r  time  and  the  effect  of  irrigation,  and  the  supply  of  fertilising  sewage 

(d)  Natural  and  artificial  pasturages,  their  care,  and  the  principal  forage  plants. 

(e)  Special  culture,  the  principal  cereals,  the  potato  and  one  or  two  local  industrial  plants 

(f)  Principal  rules  of  rotation  of  crops,  with  special  attention  to  the  local  peculiarities 

(g)  Eational  appreciation  of  the  particular  type  of  cultivation  near  the  locality  of  the  school 

(h)  The  feeding  of  animals,  based  upon  a  description  and  the  functions  of  the  digestive  apparatus  of 
domestic  animals  ;  upon  the  part  played  by  the  different  elements  in  their  food,  viz  bv 
mmeral  substances  by  the  carbo-hydrates,  by  nitrogenous  and  by  fatty  substances  ;  the 
theory  of  waste  and  repair  and  work,  including  the  consideration  of  the  great  importance 
ot  regular  feeding,  of  the  horse,  milch  cow,  etc. 

(i)  The  effect  of  hot  and  cold  drinhs  upon  the  animal  economy  is  indicated  ;  the  character  of 
drinkable  water;  the  means  of  improving  impure  waters,  as,  for  example,  by  aeration 
boiling,  titration,  and  various  other  methods;  the  question  of  the  proper  temperature  is 
also  considered.  '■ 

(j)  The  qualities  of  good  milking  cows;  the  composition  of  milk  ;  the  circumstances  which  modifv 
Its  richness  ;  the  question  of  its  cream-product ;  of  the  production  of  butter  and  cheese  • 
and  that  of  milk-supply,  are  all  treated.  ' 

(k)  The  best  breeds  of  poultry  are  referred  to,  and  the  means  of  incubation  and  rearing. 

(1)  The  Professor  of  Agronomy,  as  opportunity  offers,  indicates  various  applications  oi  arithmetic  to 
agricultural  calculation.  He  gives  the  solution  of  problems  relating  to  the  improvement 
of  the  soil ;  to  the  expenses  of  management  and  of  hand-labour  ;  purchases  of  seeds  ;  to  the 
harvesting  ;  the  making  of  an  orchard  ;  the  product  of  the  dairy,  of  the  piggery,  and  of  the 
poultry-yard;  and  similarly  he  deals  with  the  question  of"  the  purchase  and  use  of 
commercial  fertilisers  ;  of  the  food-value  of  the  various  kinds  of  forage  ;  of  the  feeding  of 
animals  and  their  value  to  the  carcase-butcher  ;  and  of  the  net  product  of  an  v  given  type  of 
cultivation.  " 

Each  of  the  remaining  subjects,  viz..  Ill  to  VI,  referred  to  in  this  section,  are  dealt  with  in  the 
same  comprehensive  and  thoroughly  methodical  manner,  and  it  will  be  suflScient  to  give  merely  a  running 
outline  of  the  work  in  each  section.  ° 

First,  in  regard  to  III.  In  the  first  year  of  the  Special  Course  the  methods  adopted  in  fruit-tree 
nurseries  are  fully  outlined,  and  the  question  of  transplantation  of  the  young  trees  to  the  orchards,  etc., 
and  of  the  special  care  to  be  given  them  at  the  time"and  afterwards,  is  fully  treated.  In  dealing  with 
the  pruning  of  trees  special  attention  is  given  to  the  pear  and  apple,  the  peach,  and  the  grape-vine.  The 
making  and  care  of  orchards,  the  guarding  against  diseases  of  the  trees,  and  against  injurious  insects 
tho  proper  methods  of  collecting  and  conserving  the  fruit,  conclude  the  first  year's  course  of  instruction' 

The  second  year  is  devoted  to  the  consideration  of  practical  work  in  the  garden,  of  the  cultivation 
of  pot-herbs,  particular  attention  being  given  to  the  cultivation  and  conservation  of  the  most  useful 
vegetables,  and  to  the  care  of  seeds. 

Secondly,  in  regard  to  IV,  viz.,  Agricultural  accountancy.  The  necessity  of  a  thorough  system  of 
agricultural  book-keeping  is  explained,  and  a  special  study  is  made  on  the  basis  of  an  elementary-treatise 
on  the  subject  by  Minet.i  The  students  learn  to  keep  a  set  of  books,  to  make  out  an  inventory,  to  copy 
letters,  and  the  general  practical  work  of  an  office ;  and  in  the  second  year,  beside  recapitulation  of  the 
first  year's  course,  they  are  shewn  how  to  keep  the  books  of  a  fairly  large  farm. 

Thirdly,  in  regard  to  Drawing  {i.e.,  V).  Linear  drawing  with  instruments,  and  drawing  in  relief, 
which  constitute  the  programme  for  the  first  special  year,  are  identical  with  the  work  done  in  the 
secondary  general  schools  in  the  corresponding  years.  In  the  second  year  of  the  special  course,  the 
fundamental  ideas  of  orthogonal  projection  and  free  perspective  are  treated  as  in  the  third  year  of  the 
general  secondary  school.  In  addition,  technical  drawing  is  learned.  This  includes  conventional  signs 
and  tints,  technical  sketches  of  side-elevations,  tinted  and  annotated  ;  sketches  in  orthogonal  projection 
and  free  perspective  of  any  given  objects ;  and  topographical  drawing.  In  selecting  the  objects,  those 
which  have  applications  in  agriculture  are  naturally  preferred. 

Fourthly, 

*  Traits  614mentaire  pratique  de  oomptabilit^  agrioole,  by  Hilarjon  Mipet,     The  book  is  for  s?ile  by  tli^  author  of 
Leefs.Fosteau,  near  Thuln  (Hainaut),  Belgium, 
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Fourthly,  with  regard  to  VI,  viz..  Manual  work.  In  the  first  year,  after  learning  the  uses  of 
various  carpentering  tools,  practical  work  is  undertaken,  conformable  to  a  list  of  exercises  and  models  as 
arranged  by  the  teacher.  The  second  year  is  simply  an  advancement  upon  the  first  year  s  work,  with  the 
introduction  of  some  new  tools.  i      j.      -u  ti,- 

Throughout  these  courses  the  instruction  is  given,  not  by  one  or  two  men  who  teach  everything, 
but  by  teachers  specially  competent  in  each  department. 

22  Oourses  in  Agronomy  for  Adults— la  regard  to  lower  agricultural  education,  there  are  a 
number  of  courses  in  agriculture,  agronomy,  etc.,  for  adults.  These  are  much  m  vogue,  and  have  been 
given  since  1887  Thev  are  well  organised  in  all  the  rural  communes.  Attendance  at  them  is  very 
regular  and  the  value  of  the  courses  is  greatly  appreciated.  IVlany  defective  practices  have  been 
uprooted  and  the  whole  of  the  agricultural  work  has  been  put  on  a  more  rational  basis.  The  agricul- 
tural population  of  Belgium  has  undoubtedly  learned  to  value  the  splendid  services  which  scientific 
knowledge  can  render  to  agricultural  practice  ;  and  in  this  country  at  least  it  has  been  abundantly 
demonstrated  that  farms  can  be  more  economically  and  more  profitably  worked  when  a  scientific  method 

is  followed.  .  .  i  i.  j  i,     i.t. 

The  Agronomy  courses  are  organised  each  year  upon  general  propositions  tormulated  by  the 
agronomists  of  the  State.     Each  course  occupies  15  lessons,  the  groups  of  which  are  as  follows  :— 

Group.  Subject  of  instruction. 

1.  General  concoptions  of  agriculture. 

2.  The  rational  feeding  of  cattle. 

3.  Zootechnics  and  hygiene. 

4.  The  rational  treatment  of  milk,  butter,  and  cheese. 

5.  Agricultural  book-keeping  and  accountancy. 

6.  The  raising  of  poultry. 

7.  Eural  law. 

8.  Elementary  conceptions  of  rural  economy. 

9.  Mutuality  and  co-operation. 
10.  Agricultural  hydraulics. 

The  sub-heads  of  the  first  group  are  as  follows  : — Definition  of  agriculture  and  the  law  of 
agricultural  production.  The  soil  and  subsoil  ;  mechanical  work  on  the  soil ;  tilling ;  natural  and 
artificial  pasturage;  seed;  germination;  sowing;  tending  the  crop;  harvesting  and  hay-making; 
fertilisation  of  the  soil;  control  of  fertilisers  and  of  seeds;  the  service  of  analytical  laboratories;  the 
agronomical  service  of  the  State,  and  agricultural  instruction. 

The  second  group,  as  far  as  the  division  of  the  subject  is  concerned,  follows  pretty  much  the  line 
of  paragraphs  (h),  (i),  (j)  of  II,  D  in  section  20  of  this  chapter. 

The  third  group  treats  of  the  function  of  the  skin  of  animals,  the  beneficial  influence  of  proper 
bedding,  of  frequent  bathing,  and  of  daily  grooming.  The  efi^ect  of  the  temperature  of  the  stables  in 
regard  to  any  given  end  ;  stables  for  fattening  merely  ;  methods  of  disinfection  ;  the  hygiene  of 
gestation  and  parturition  ;  the  laws  of  reproduction  ;  methods  oi:  rearing ;  hereditary  vices  ;  improvement 
of  the  breed  by  crossing  and  selection  ;  the  methods  of  recognising  in  young  animals  special  aptitude ; 
the  handling,  purchasing,  and  sale  of  animals  ;  the  provincial  regulations  upon  the  improvement  of  the 
breed  of  cattle,  are  among  the  subjects  treated.  In  addition  to  the  above,  the  following  matters  are  also 
discussed  : — Legislation  on  those  vices  of  domestic  animals  which  render  a  sale  null  and  void  ;  inspection 
of  foods,  its  double  role  ;  sanitary  police  for  domestic  animals  ;  regulations  concerning  bovine  tuberculosis  ; 
preventive  vaccination  against  anthrax  and  other  diseases  ;  injections  for  tuberculosis  and  glanders  ; 
regulations  concerning  the  branding  of  cattle,  its  utility. 

In  the  fourth  group  the  care  of  milk,  the  manufacture  of  butter  and  cheese,  and  everything 
related  thereto,  are  considered. 

In  the  fifth  group  everything  connected  with  the  accountancy  of  agricultural  undertakings  ; 
with  the  study  of  the  various  forms  of  agricultural  merchandise  ;  with  commercial  operations  and  banking  ; 
and  with  the  profit  and  loss  account  of  the  farm,  is  methodically  treated. 

The  sixth  group  is  concerned  with  the  various  breeds  of  fowls  ;  the  installation  of  a  fowl-yard  ; 
with  natural  and  artificial  incubation  ;  with  the  natural  and  artificial  raising  of  chickens  ;  the  fattening 
of  poultry  ;  with  the  symptoms  of  their  diseases  ;  with  preventive  means  and  remedies  ;  with  the 
associated  commerce  ;  with  poultry-raising  societies,  and  similar  things. 

The  subjects  in  the  seventh  group  are:— The  law  of  excavation;  of  cultivation;  of  harvesting; 
and  concerning  bees.  The  law  concerning  caterpillars ;  the  clearing  away  of  thistles  ;  concerning 
injurious  plants  and  insects  generally,  and  the  preservation  of  frogs.  The  law  of  irrigation  ;  of  drainage  ; 
of  commonage  ;  of  closes  ;  of  inheritances  ;  of  distances  of  plantations  ;  of  delimitations  of  boundaries. 
Law  of  offences  and  penalties  ;  of  service,  and  of  service  standing  in  relation  to  particular  places;  of 
service  established  by  law.  Rights  of  property;  contracts  as  to  hiring  and  letting.  Wages  of  workmen  ; 
mortgages;  explanation  of  agricultural  laws  passed  by  the  Legislature;  sanitary  police  for  domestic 
animals ;  vices  which  render  the  sale  of  animals  null  and  void  ;  laws  concerning  the  adulteration  of 
fertilisers,  and  of  foods  for  cattle. 

The  eighth  group  treats  of  the  following  subjects  :— The  factors  of  production,  viz.,  soil,  capital, 
and  work;  agricultural  crises  and  their  causes;  agricultural  speculations  and  combinations;  agriculture 
on  large  and  small  scales ;  relations  subsisting  between  proprietors  and  farmers  ;  contracts. 

The  ninth  group  treats  of  syndicates  for  the  breeding  of  cattle,  etc.  ;  of  co-operation  ;  of  societies 
for  mutual  insurance  against  mortality  in  cattle ;  of  societies  of  mutual  credit ;  and  of  societies  for 
common  sale  or  purchase. 

The  tenth  section  discusses  drainage;  impermeable  subsoils;  the  elimination  of  an  excess  of 
water;  the  ettect  of  excessive  water  as  regards  the  quality  of  the  ground,  and  upon  vegetation ;  the 
practice  of  drainage ;  irrigation  ;  proper  kinds  of  water;  proper  times  to  irrigate;  the'  effect  upon 
herbage  ;  the  raising  of  land  by  alluvial  deposit ;  sewage  ;  the  rural  code  in  so  far  as  it  relates  to  irrigation 
and  drainage  ot  land,  and  to  channels. 

23. 
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23.  Mementary  Course  in  Agronomy  for  Soldiers.— "ih^  course  was  tentatively  commenced  in  1890, 
and  established  m  lSi!7  for  soldiers  of  lower  rank  ;  and  takes  place  in  the  months  of  December,  January, 
February,  and  March.  The  necessary  teaching  accommodation  is  provided  by  the  military  authorities, 
but  the  cost  of  heating  and  lighting  falls  upon  the  "  Department  of  Agriculture  and  Public  Works." 
Every  soldier  who  has  made  a  request  to  the  captain  of  his  corps,  before  the  opening  of  the  course,  is 
admitted  thereto.  The  theoretical  instruction  comprises  about  20  lessons,  and  is  developed  pretty 
much  in  the  same  way  as  the  agronomical  course  for  adults.  The  lecturers  are  always  ready  to  explain 
matters  of  interest  in  connection  with  the  cour.se  to  the  students  attending  it.  The  instruction  is  given 
either  in  French  or  Flemish.  The  teaching  stall'  limit  the  practical  instruction  to  excursions  on  Sundays 
with  their  pupils  in  the  agricultural  establishments  of  the  neighbourhood.  A  prize  and  books  are  given 
by  way  of  encouragement  to  pupils  who  distinguish  themselves  by  their  application. 

2J..  Courses  in  farriery. — These  courses  were  iustiituted  in  1900,  and  comprise  10  lessons,  the 
theoretical  instruction  being  supplemented  by  practical  demonstrations  given  at  a  forge  in  the  locality. 
The  programme  is  as  follows  : — ■ 

(a)  Historical  aper9u ;  utility  of  shoeing ;  the  anatomy  of  the  hoof,  description  of  the   internal 

parts  thereof. 

(b)  Description  of  the  horny  part  of  the  hoof,  its  wall,  its  sole,  frog,  etc. ;  differences  between  the 

two  halves  of  the  foot,  differences  between  the  front  and  rear  part  of  the  foot. 

(c)  Proportions  of  the  foot,  straightness,  physiology  of  the  feet,  elasticity,  nutrition. 

(d)  Ordinary  shoeing,  different  parts  of  the  ordinary  shoe,  difference  between  the  two  halves,  and 

between  the  shoe  of  the  fore-foot  and  hind-foot. 

(e)  Making  the  shoe  ;  instruments  for  shoeing  ;   preparation  of  the  hoof  to  receive  the  shoe  ;  advice 

on  handling  horses  ;  racing  shoes,  hunting  shoes. 

(f)  Criticism  in  regard  to  ordinary  shoeing,  and  comparison  with  physiological  shoeing  ;  description 

of  the  principal  physiological  shoes,  shoe  of  Lafossc,  Poret,  Charlier. 

(g)  Shoeing  for  ice  ;  description  of  the  principal  systems,  advantages  and  inconveniences  of  each  of 

them, 
(h)  Corrective  shoeing ;  faults  of  proportion,  hoof  too  big,  too  little,  faults  of  shape,  foot  straight, 

hoof -bound.     Study  of  this  last  condition  and  of  shoes  therefor,  retroverted  heel,  flat-foot, 

and  other  defects, 
(i)  False  aplomb   of  the  foot,  crooked-leg,  splay-foot,  too  too  low,  club-foot,  foot  down  on  the 

internal  quarter,  on  the  external  quarter,  appropriate  shoeing,  faults  of  pacing, 
(j)  Pathological  shoeing,  protective  shoeing,  surgical  shoeing,  orthopaedical  shoeing,  etc. ;  shoeing 

of  the  ass,  mule,  and  bullock  ;  aper^u  of  foreign  shoeing. 

25.  Course  in  Fruit-Tree  Arboriculture  and  in  Kitchen- Gardening. — During  the  period  1896-1899, 
280  courses  in  arboriculture  were  given,  and  these  were  attended  by  no  loss  than  12,417  people  ;  and  also 
120  courses  in  kitchen-gardening.  These  two  courses  are  given  in  15  lessons,  the  outlines  of  which  are 
roughly  as  follows  : — 

Programme  oftJie  course  in  Arboriculture. 

1st.  General  considerations. —  Cultivation  of  fruit-tree.«,  from  the  point  of  view  of  public  food 
requirements  and  national  wealth.  The  garden,  its  utility,  and  products  ;  management  of 
an  orchard  and  herb-garden,  preparation  of  the  soil,  fertilisation,  and  improvement. 

2nd.  Notions  of  vegetable  anatomy,  organograpliy,  and  physiology. —  Composition  and  structure  of 
plant ;  elementary  organs,  organs  for  maintenance,  and  reproduction  ;  their  utility  and 
functions. 

3rd.  Natural  and  artificial  multiplication  of  fruit-trees. — Collection  and  preservation  of  seeds,  mode 
of  setting,  care,  sorting,  and  transplanting ;  cutting,  layering,  grafting,  practical  and 
thorough  study  of  selection,  and  of  the  influence  of  the  stocks  used  ;  regraf  ting  of  old  trees, 
care  after  grafting. 

4th.  Planting  /ruzV-i'ree*.— Preparation  and  appropriation  of  ground  for  various  kinds  ;  trenching, 
draining,  etc.,  manuring;  selection  of  trees  ;  transplantation,  cutting  and  treatment  of  the 
roots  ;  treatment  of  trees  which  have  suffered  in  transportation  from  freezing  or  dryness  ; 
time  for  planting ;  size  of  trees  for  transplantation,  care  immediately  after,  manuring  and 
annual  labour. 

5th.  Winter  planning. — Pruning  of  trees,  its  aim  and  utility ;  various  types  of  pruning,  cutting  of 
branches  and  complementary  operations ;  incision,  notching,  bending,  training ;  free  and 
trained  forms  recommendable  for  trees  in  general,  equilibrium  between  the  aerial  and  sub- 
terranean parts  of  the  tree ;  equilibrium  between  the  branches,  means  of  maintaining  or  of 
re-establishing  it. 

6th.  Cultivation  and  pruning  of  tJWfs.— Special  consideration  of  multiplication  and  plantation; 
treatment  of  the  vines'and  of  the  fruit-bearing  shoots  ;  restoration  of  exhausted  or  badly 
formed  vines  ;  renewal  of  the  vines  by  grafting  ;  establishment  of  shelters  and  of  vine 
conservatories  from  the  point  of  view  of  amateur  and  mercantile  cultivation ;  care  to  be 
given  to  the  fruit  before,  during,  and  after  maturation ;  insects  and  diseases.  Cultivation 
and  treatment  of  the  raspberry. 

7th.  Cultivation  and  treatment  of  the  ^srtr.— Special  considerations  upon  the  multiplication  and 
plantation  of  this  tree  ;  examination  and  demonstration  of  its  various  branches ;  formation 
of  the  wood  of  free  recommendable  forms  (pyramid  and'  various  other  forms)  ;  choice  of 
varieties  for  each  form,  and  explanation.  Apple  cultivation  and  pruning,  various  recom- 
mendable forms  and  varieties. 

8th.  Cultivation  and  pruning  of  the  pear  in  es2}alier-forms.— Advantages  and  establishment  of  various 
forms  of  espalier  ;  pruning  and  treatment  of  the  stem  and  i'ruit-bearing  wood  in  the  various 
modes  of  culture  adopted  for  the  pear  ;  treatment  of  trees  that  fructify  with  difficulty  ; 
restoration  of  badly  formed,  diseased,  or  exhausted  pear-trees,  or  of  those  giving  mediocre 

fruit. 

9th 
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9th.  Cultivation  and  pruninq  of  tie  ^eacA.— Details  concerning  multiplication  and  plantation; 
various  shelters  and  other  means  for  protecting  spring  vegetation  ;  espaliers ;  enumera- 
tion and  demonstration  as  regards  the  various  species  ;  training  of  the  various  forms 
suitable  to  the  climate;  pruning  of  the  fruit-bearing  wood ;  consideration  of  particular 
methods  of  cultivation  ;  restoration  of  old  trees  ;  diseases  and  insects  ;  means  of  combating 
them  by  prevention  of  invasion. 
It  will  perhaps  be  sufficient  to  give  a  general  indication  of  the  other  lessons,  after  enumerating 
their  titles. 

10th.  Cultivation  and  pruning  of  the  apricot,  plum,  cherry,  and  gooseberry. 

11th.  Fruit-trees  in  the  open,  with  high  stems. 

12th.   Oeneralities  in  regard  to  the  orchard. 

13th.  Summer  pruning. 

14th.  Further  generalities  of  orchard-management. 

15th.  Packing,  sending  out  and  exportation,  and  similar  matters. 

In  treating  these  subjects,  the  part  played  by  diseases  and  insects,  by  birds  and  other  useful 
animals,  by  bees  in  fecundation  ;  questions  of  commerce  ;  of  various  modes  of  utilizing  fruit,  by  drying, 
distillation,  etc. ;  the  whole  question  of  grafting  and  budding,  and  the  general  economic  management  of 
an  orchard,  etc.  ;  are  all  discussed  in  detail. 

The  programme  on  the  Course  in  Kitchen-gardening  in  fifteen  lessons,  is  equally  full,  and  deals  with 
the  cultivation  of  all  vegetables;  of  chicory,  etc. ;  with  the  cryptogamic  diseases  and  the  means  of 
combating  them  ;  with  the  processes  of  packing  and  transport ;  with  the  preparation  of  vegetables  in 
canning  and  other  methods  of  preserving  them. 

26.  Course  in  Apiculture. — Increasing  attention  is  given  to  the  subject  of  Apiculture  in  Belgium, 
and  the  Government  deems  that  instruction  in  the  subject  is  necessary,  and  in  consequence  has  multiplied 
this  course  in  all  parts  of  the  Kingdom. 

27.  Dairying  Schools. — The  object  of  the  dairying  schools  of  Belgium  is  to  qualify  people  to 
become  good  overseers  of  dairies,  and  to  facilitate  the  rapid  acquisition  by  the  agricultural  engineers,  of 
practical  dairying  knowledge.  Some  of  these  schools  are  merelj'  temporary.  The  teaching  in  the  school 
of  BorsbeJce  comprises  : — 

A  course  in  dairying  and  cheese- making,  ^ 

„  mechanics,  ;  and  practical  work  in 

,,  zootechnics,  ( connection  therewith. 

„  book-keeping,  ) 

At  the  end  of  the  course,  which  lasts  four  months,  an  examination  is  held  ;  in  this  marks  are  awarded  for 
work  during  the  course,  and  for  the  written  and  oral  results  at  the  examination.  The  course  is  for  young 
men  only. 

In  the  dairying  school  at  Betecom,  where  the  instruction  is  also  theoretical  and  practical,  practical 
work  is  undertaken  each  day,  commencing  at  7  in  the  morning,  and  6  in  summer,  and  lasting  till  ll'SO. 
Work  in  the  dairy  is  from  7-9'30,  and  the  pupils  are  divided  into  six  groups,  who  are  occupied  as 
follows : — 

(1.)  Eeceive  milk,  measure,  take  samples,  etc. 

(2.)  Attend  to  boiler,  steam-engine,  cream  separator,  pasteuriser,  etc. 

(3.)  Attend  to  the  control,  viz.,  respecting  the  density  of  the  milk,  its  richness  in  cream,  in  fatty 

matter,  the  acidity  of  the  milk  and  of  the  cream. 

(4.)  Manufacture  cheese. 

(5.)  Churn,  and  work  up  the  butter. 

(5.)  Pack  and  despatch  the  butter. 

Prom  10-l_l-30  is  spent  in  cleaning  the  machines  and  the  place,  in  making  packing-cases,  in 
setting-up  and  taking  to  pieces,  and  repairing  the  machines,  steam-pipes,  etc. 

Theoretical  lessons  are  given  from  1-3  in  the  afternoon,  and  from  4-7  the  students  undertako 
their  studies  in  the  school  under  the  superintendence  of  the  professors.  Pupils  present  reports  of  their 
work  each  week,  and  each  month  an  examination  is  held.  The  school  has  a  library,  which  is  available  to 
the  pupils;  this  contains  the  periodicals  concerning  dairying,  cheese-making,  pastoral  cultivation,  the 
raising  of  cattle,  etc. 

The  conditions  of  entrance  are  : — 

(1.)  The  being  at  least  16  years  of  age,  and  possessing  the  physical  aptitude  to  undertake  the  various 
ki^ids  of  work. 

(2.)  The  possession  of  a  good  primary  education,  so  as  to  be  able  to  easily  follow  the  theoretical 
lessons. 

(3.)  An  engagement  in  writing  to  regularly  follow  the  course,  and  undertake  the  necessary  work 
for  the  proper  working  of  the  dairy. 

The  course  is  absolutely  gratuitous. 

In  order  to  meet  the  falling-off  in  the  dairy  products,  chiefly  butter,  and  to  cope  with  the  rivalry 
of  such  countries  as  Denmark,  and  with  the  superior  products  obtained  by  the  centrifugal  separators, 
the  Belgian  Government  deemed  it  necessary  to  aiFord  instruction  also  to  the  young  women  of  the 
kingdom.  In  Belgian  farms,  it  may  be  noticed,  the  care  of  the  stables  and  dairies,  etc.,  falls  largely  on 
the  women.  It  was  necessary  tor  them,  therefore,  to  understand  the  rational  feeding  of  animals,  their 
hygiene,  and  also  the  management  of  the  modern  dairy.  The  first  school  of  dairying  for  young  women 
was  orgamsed  at  t5oumagne  in  March,  1890.  To-day  each  Belgian  province  possesses  its  dairying  school, 
and  these  are  much  appreciated  by  the  farmers,  who  can  send  their  children  to  them  for  instruction 
without  inconvenience,  and  without  expense,  since  the  schools  are  gratuitous. 

These 
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These  schools  are  in  eession  for  three  or  four  months.  The  whole  of  the  material  is  furnished  by 
the  Uepartment  of  Agriculture,  and  the  schools  are  established  either  in  a  farmhouse,  or  in  any  habitation 
that  has  a  sutfacieut  number  of  rooms  for  the  proper  installation,  and  the  necessary  cellars.  For  the 
butter-tactorj,  the  apparatus  is  composed  of  two  or  three  separators,  hand-machines,  pasteurisers 
refrigerators,  improved  churns,  butter-miser.s,  control  apparatus  ("  creamometer,"  "  lactodensimeter," 
"  lactobutyrometer,"  Victoria,  Babcock,  and  Gerber  controllers,  "  lactofermentators,"  etc.)  for  the 
cheese-making,  tables,  drainers,  double-bottomed  vats,  presses,  cheese-shapes  or  moulds,  etc. ;  and  finally 
all  the  necessary  accessories  for  the  making  of  butter  and  cheese. 

The  course  is  given  on  all  working  days,  not  less  than  10  nor  more  than  IG  pupils  are  accepted, 
it  IS,  as  above  said,  absolutely  gratuitous,  but  the  pupils  must,  if  necessary,  make  their  own  arrange- 
ments as  to  board  outside ;  two  hours  are  devoted  to  theory,  and  three  to  practical  work.  The  condition 
of  admission  is  that  the  young  women  shall  be  at  least  15  years  of  age ;  the  other  conditions  are  the  same 
as  for  the  young  men. 

The  teaching  staff  consists  of — 

(1)  A  director,  who  is  charged  with  the  courses  of  agronomy  and  zootechnicH,  and  is  responsible  for 
the  entire  material  organisation  of  the  school,  the  selection  of  the  locality,  the  purchase  of  milk, 
sale  of  produce,  etc. ;  he  supervises  the  practical  work,  and  controls  the  regular  course  of  the 
work,  the  apparatus,  instruments,  etc.,  and  all  money  matters.  These  duties  can  be  undertaken 
only  by  the  State  agronomists. 

(2)  Two  dairy  mistresses,  who  reside  at  the  school.  They  are  charged  with  the  course  in  dairying, 
cheese-making,  and  book-keeping,  and  they  direct  the  practical  work  of  the  pupils. 

The  practical  course  is  arranged  as  follows :— Each  day  150  to  200  litres  of  milk  are  treated,  part 
being  converted  into  butter,  part  into  cheese  of  the  kinds  locally  the  most  suitable.  All  the  pupils 
take  part  in  each  kind  of  work  in  turn,  being  divided  into  four  groups,  whose  several  duties  are  as 
hereunder : — 

(1)  Control  of  the  milk  and  cream  separation. 

(2)  Churning  and  preparation  of  the  butter. 

(3)  Cheese-making,  and  its  treatment  in  the  drying-room  and  in  the  cellar. 

(4)  Cleaning  the  instruments,  etc.,  and  the  place. 

The  change  of  duty  is  made  weekly.  The  required  milk  is  furnished  by  the  people  in  the  locality, 
or  by  the  pupils'  parents.  The  work  is  co-operative,  and  each  supplier  takes  the  products  and 
sub-products  due  to  him.  The  system  has,  as  one  of  its  chief  aims,  the  demonstration  of  the  advantages  of 
cooperative  dairying.  Twice  a  week  the  farmers,  etc.,  are  invited  to  witness  the  operation  of  the 
establishment,  and  to  take  account  of  the  advantages  of  the  new  systems. 

Two  hours  daily  are  given  to  the  theoretical  course ;  it  is  made  as  intuitive  and  attractive  as 
possible,  by  means  of  the  material  which  the  teaching  staff  is  able  to  exhibit ;  for  example,  collections  of 
fertilising  materials,  of  seeds,  diagrams,  microscopes,  herbarium  material,  etc.  The  pupils  themselves 
make  little  collections  of  fertilisers,  of  oil-cake,  of  arable  soils,  and,  as  far  as  the  season  permits,  of  the 
gramineous,  leguminous,  and  injurious  plants  to  be  found  in  the  fields. 

The  theoretical  studies  are  very  varied,  and  relate  to  the  principal  ideas  concerning  good  farming  ; 
for  example,  the  choice  and  feeding  of  animals  ;  the  improvement  of  the  fields;  the  use  of  fertilisers; 
the  making  milk,  butter,  cheese,  etc. 

The  programme  of  instruction  comprises  : — Dairying,  as  hereunder — 

(1)  Description  and  composition  of  the  milk  ;  change  ;  adulteration  ;  description  of  instruments  for 
determining  the  value  of  milk  and  for  the  detection  of  fraud  ;  the  creamometer,  lactodensimeter, 
lactobutyrometer,  centrifugal  controller,  acidimeter,  filtration,  aeration,  pasteurisation,  sterilisa- 
tion, cooling,  weighing  and  measuring. 

(2)  Installation  of  a  dairy,  locality,  water,  etc. 

(3)  Sale  and  transport  of  milk. 

(4)  Manufacture  of  butter,  quality  of  milk  to  employ,  separation  of  the  cream,  different  systems 
and  their  explanation,  cream,  churning,  washing,  preservation,  packing,  sending  away,  utilisation 
of  bye-products — skim-milk,  thick  milk,  whey. 

(5)  Cheese-making — milk  to  be  used,  rennet,  coagulation,  theories  of  manufacture,  of  different 
kinds  of  cheese,  of  foreign  cheeses. 

(6)  Advantages  of  cooperation  in  dairying. 

The  other  subjects  are — Zootechnics,  pastoral  agriculture,  book-keeping ;  and  the  students  have 
access  to  a  library,  which  contains  a  fairly  large  number  of  treatises  on  dairying,  butter  and  cheese 
making,  the  hygiene  and  feeding  of  cattle,  forage  cultivation,  domestic  economy,  arboriculture,  etc. 

Zootechnics  is  treated  as  follows : — General  conceptions  of  anatomy  and  physiology,  organs  of 
digestion,  respiration,  circulation,  and  secretion.  The  milch-cow — qualities  of  a  good  milker,  various 
breeds,  rational  feeding,  care  of  animals,  treatment,  parturition,  hygiene,  accidents,  remedies  within  the 
reach  of  farmers. 

In  Pastoral  Agriculture  elementary  notions  as  to  soil  and  climate,  pasturage,  the  flora,  formation, 
care,  fertilisation,  irrigation,  and  drainage,  etc.,  are  all  discussed.  Also  the  choice,  the  rational  production 
and  conservation  of  forage;  the  creation  of  orchards,  fruit-trees,  and  hedges. 

In  accountancy,  the  instruction  is  mainly  directed  to  the  system  of  bookkeeping  actually  necessary 
in  the  establishment 'itself.     This,  of  course,  fully  illustrates  the  book-keeping  of  dairies. 

An  examination  is  held  at  the  end  of  the  session,  when  pupils  who  obtain  50  per  cent,  receive  a 
certificate.  The  theoretical  part  consists  of  oral  and  written  examinations  ;  25  marks  are  given  for 
practical  work,  50  for  oral  examination,  and  5  each  for  the  following  subjects  — dairying,  cheese-making, 
book-keeping,  agriculture,  add  zootechnics.  Pupils  who  do  not  obtain  50  per  cent,  at  the  examination, 
may,  nevertheless,  if  their  practical  work  be  good,  receive  a  certificate  in  respect  thereof.  Something  like 
2,000  pupils  have  been  diplomaed. 
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28.  Oommereial  Significance  of  the  Dairying  Schools  of  Belgium.-lhe  recent  extension  of  the 
dairying  industry  in  Belgmm  is  undoubtedly  largely  due  to  the  establish rnent  of  dairying  schools  At 
the  present  time  there  are  over  6,000  haml-separators,  and  about  400  large  co-operative  dame  treating 
the  Lilk  produced  on  the  farms  of  somethinu  like  25,000  cultivators.  In  1890  Belgium  imported  ior  its 
own^onsumption  something  like  0,000,000  kilograms  of  butter;  in  1899  the  quantity  had  alien  to  less 
than  1000  000  kilograms.  During  the  same  per.od  the  quality  of  the  butter  produced  vastly  improved. 
The  progreBs  in  che'^ese-monufacture  h.s  not  b'een  so  remarkable  and  in  order  to  bring  '^tout^  stronger 
realisation  of  the  advantages  of  co-operative  industry  m  this  respect,  a  special  school  has  been 
established,  with  a  six  months'  course. 

29.  State  analytical  lahoratories.--Wiih  a  vieT.  of  facilitating  as  much  as  possible  the  verificati^^^ 
of  the  value  of  fertilising  materials,  of  cattle-feed,  of  seeds,  and  similar  things  supplied  commercially  ; 
SeiLni  ter  for  Ac^riculLe,  in  addition  to  having  chemical  laboratories  immediately  under  his  control, 
made  ~ements  through  which  the  work  of  private  laboratories  could  also  be  ac-cepted  m  deahng 
with  frauduLcy  in  regarlto  fertilisers,  etc.  By  the  regulation  of  29th  November  1895,  the^onditnons 
which  must  be  fulfilled  by  chemists  in  order  to  co-operate  with  tl?^^'^^^'/''^ '^fq^^tndtntThe  end 
alone  since  1872,  no  less  than  67.215  analyses  have  been  made  up  to  the  end  of  1899,  and  up  to  the  end 
of  la  t  year  the  total  number  of  analyses  for  the  whole  of  Belgium  amounted  to  something  fe  3,0  000 
The  actlvTty  of  the  various  State  laboratories  may  be  gathered  from  the  following  statistics  of  their  total 
work  up  to  the  end  of  1899  : — 

Laboratories     ...     Gembloux.       Ghent.       Liege.      Hasselt.       Antwerp.       Mons.       Louvain. 
Analyses  ...         67,215  42,197       68,701       20,960  30,493        37,783        31,058 

The  total  of  these,  298,467,  may  be  distributed  as  follows  — 

Pertilising  material  163,383  Seeds    .. oei'n'uo 

Cattle  feed  of  various  kinds         ...         10,460  Sugar  beets,  etc 9&,U»^ 

rood  commodities 17,758  Various  ^^,'^'^ 

Of  this  large  total  no  less  than  60,688  were  analyses  of  fertilisers  and  cattle-foods,  made  at  the 
instance  of,  and  paid  for  by,  the  vendors. 

30.  General  Conclusions  as  to  Dutch  and  Belgian  Agricultural  Education.— It  will  be  seen  from  the 
preceding  programmes,  that  a  very  thorough  endeavour  is  being  made  by  the  Governments  ot  Holland 
and  Belgium  to  place  the  results  of  scientific  research  at  the  disposal  of  the  entire  agricultural  population. 
The  thoroughly  systematic  and  well  elaborated  scheme  of  instruction  is  adapted  to  the  sta,te  of  education 
and  the  industrial  needs  of  the  entire  agricultural  community ;  and   the  education  is  itself  ot  such  a 
character  as  to  greatly  raise  the  plane  of  general  intelligence.     It  is  vividly  realised  that  the  expenses  ot 
such  establishments  as  these  are  more  than  repaid  by  the  wealth  accruing  through  the  improvement  ot 
the  agricultural  industry.     The  teaching  personnel  is  qualified  by  proper  scientific  training ;  and  such 
qualification  is  really  a  factor  of  the  highest  importance  in  the  whole  issue.     This  method  of  bringing 
practical  education  to  the  very  doors  of  the  people,  and  of  placing  the  teaching  m  the  hands  ot  men  who 
are  at  once  practically  expert  and  well-trained  theoretically,- not  only  teaches  the  people  the  real  value  ot 
scientific  knowledge  "when  it   enters  as  a  controlling  factor  in   human  industry,  but  it  also  makes  them 
instinct  with  that°respect  for  science  which  is  necessary  for  the  progress  of  its  higher  branches.     It  is 
this   general   realisation   of   the  value   of  abstract  science,  apparently  characteristic   of  the   whole   ot 
Europe,  that  we  stand  in  sure  need  of  in  this  State.     There  can  be  no  doubt  whatever,  from  what  the 
Commis'sioners  witnessed  during  their  tour  in  these  two  countries,  viz.,  Holland  and  Belgium,  that  the 
State  assistance  iu  enabling  the  people  to  realise  the  value  of  the  application  of  science  to  industry  is 
more  far-reachiug    and  is  on  a  much  higher  plane  than  here.     It  may  also  be  observed  that  those 
governments  in  their  scheme  of  primary  education  do  not  specialise  it  into  mere  agricultural  knowledge. 
A  good  primary  education  is  a  necessary  foundation  for  the  proper  appreciation  of,  and  a  profitable 
attendance  upon,  such  a  specialised  course  as  that  in  agriculture.    In  the  details  of  the  system  of  teaching, 
the  intuitive  method  is  followed  as  far  as   that  is  possible  ;  and  the   supply  of  apparatus  and  diagram  is 
such  as  to  make  the  course  really  efficient.     The  scientific  elements  of  the  teaching  are,  moreover,  so 
designed  as  to  awalcen  interest  in  their  wider  significance,  while  at  the  same  time  they  are  strongly 
directed  to  the  practical  ends  in  view.     Time   is   never  wasted  on  scientific   matter,  the  scope  of  which 
lies  outside  the  immediate  purpose ;  this  is   easily  achieved,  because  the  instructors  are  highly  qualified, 
both  theoretically  and  practically,  for  the  work  assigned  to  them.     Occasional  lectures  delivered  m 
various  parts  of  the  country,  however  valuable  they  may  be  in  themselves,  are  in  no  way  comparable  to 
the  regular  training,  at  once  theoretical  and  practical,  of  the  Dutch  and  Belgian  schemes.     This  scientific 
and   practical  thoroughness,   which   expresses   itself    in   the  systematic  way  in   which  all  Continental 
education  is  given,  and  in  the  appreciation  of  the  value  of  a  training  in  pure  science,  is  the  secret  of 
continental  success.     The  so-called   "practical   man,"    who  plumes  himself  on   his  indifference  to  the 
higher  and  more  abstract  forms  of  scientific  forms  of  scientific  knowledge,  and  on  the  superior  value  of 
his  practicability,  is  not  in  vogue  as  a  practical  teacher  in  Europe,  and  is  known  for  what  he  really  is. 
It  ought  again  to  be  affirmed,  that  if  agricultural  industry  and  its  allies  is  to  rival  that  of  the  two 
countries  before  referred  to,  our  educational  and  general  traditions  must  be  similar  in  respect  of  the 
ofBces  of  the  highest  branches  of  Agricultural  Knowledge. 
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CHAPTER  XLII. 


Agricultural    Education  in    Austria,     Bohemia,     Denmark, 

Italy,   Norway,  ■  Sweden. 


[0.  H.  KNIBBS.] 


1.  Introducti07i.— It  is  proposed  in  this  chapter  to  give  a  general  indication  of  the  provision  made 
for  agricultural  education  in  sexeral  European  countries  without  necessarily  descending  to  details.  This 
will  serve_  to  exhibit  how  wide-spread  ia  the  recognition  of  the  necessity  for  such  education,  and  how 
extensive  is  the  provision  made  for  it  in  Europe. 

2.  AgrimUural  Education  in  ^KS^Wa.— Agricultural  education  in  Austria  may  be  divided  into 
three  grades,  viz.  : — 

(I.)  That  afforded  in  high  schools  or  universities,  as  at   Vienna  and  Cracow  (Krakow),   where  there 
are  departments  of  agriculture,  foi-estry,  and  agricultural  technique,  and  an  agricultural  course, 
respectively. 
(II.)  That  provided  in  higher  schools    {Hdhcre  Luhranstalten)   and  middle   schools   (Miitelschiden),   of 

which  there  are  a  cc)nsiderable  number. 
(III.)  That  given  in  lower  schools,  viz.,  farming  schools  (Ackerbauschuli'n)  and  agricultural  schools 
(Landirirtschaf/liche  Schulen).  If  we  include  forestry  schools  (ForsUehransta'ten),  viticulture 
and  fruit-culture  schools,  and  the  brewing  school  at  Vienna,  there  are  18  institutions  of  the 
second  grade  ;  and  if  we  include  farming  schools,  schools  for  fruit-culture  and  viticulture,  and 
also  agricultural  winter  schools,  horticultural  schools,  dairying  schools,  and  so  on,  there  are  about 
150  schools  of  lower  grade. 

The  languages  of  instruction  are  German,  Polish,  Czech,  Magyar,  Italian,  Slovene,  Ruthenian, 
Roumanian,  and  Servian-Croatian. 

3.  Agricidtural  High  School  of  Vienna. — The  High  School,  or  University,  for  the  culture  of  the 
soil  (^ofZemAw tot r)  at  Vienna  has  three  courses  of  studies,  viz.,  (1)  The  Agricultural  course  (Landwirt- 
schafdiche  Studiam)  ;  (2)  The  forestry  course  (Forstwirfsr/infeliche  Sttidivm)  ;  and  (3)  The  culture- 
technology  course  (Kultiirtecliiiische  Stiulium).  It  aims  at  giving  scientific  education  of  the  first  rank  in 
forestry  and  agriculture.  Originally  under  the  Department  of  Agiiculture,  it  was  transferred  in  1878  to 
the  Department  of  Education,  though  the  former  Department  has  still  some  representation  in  its 
management,  organisation,  and  professorial  appointments.  At  the  head  of  the  Institution  is  a  Rector, 
annually  elected  by  the  professors,  the  Department  of  Education,  however,  having  the  right  of  confirm 
ingthe  election  or  otherwise.  For  the  three  sections  the  staff  consists  of  17  regular  professors  ;  (Ordeadiche 
Professoren) ;  three  special  professors  {Ai'.stierorderidiche  PrdfcKniircu) ;  13  honorary  lecturers  (//o?iori«rie 
Docenien) ;  2  nsnistsint  leoinrai's  (iSuppIi'iitcn);  6  leatnrera  {Privat-Doaenten) ;  9  assistants,  etc.;  2  teachers 
{Lehrer);  in  all  .52,  or  about  1  teacher  for  7  students  as  will  be  seen. 

The  students  of  the  forestry  section  are  more  than  double  those  of  the  agricultural  section,  while 
the  agricultural-technology  section  is  about  a  fourth  of  the  latter.  The  total  number  of  students  is  about 
360. 

Regular  students  must  have  passed  their  final  examination  at  the  Classical  Gymnasium  or  the 
Higher  Real  School,  but  regular  students  of  the  Polytechnicum  or  Technical  High  School  are  also  admitted. 
Irregular  students  must  be  at  least  1  y  years  of  age. 

Definite  plans  of  stuchcs  are  arranged  by  the  professors  for  the  three  courses,  but  to  follow  these  is 
not  obligatory,  and  students  may  attend  such  courses  and  give  such  direction  to  theii'  studies  as  they 
please.  At  the  close  of  each  semester  they  may  be  examined  and  receive  progress  certificates,  from  the 
several  professors  or  lecturers  whose  courses  they  have  attended.  Public  examinations  are  held  by  the 
jState.  In  the  agricultural-forestry  sections  there  are  three  examinations  and  in  the  agricultural-technology 
section  onlv  two.  The  Examining  Board  is  appointed  by  the  Slinister  for  Education,  and  consists  of  mem- 
bers of    the  University  staff  and  persons  not  connected  therewith. 

Regular  students  who  have  completed  the  chief  courses,  viz.,  the  series  of  studies  practically  agree- 
ing with  the  plan  recommended,  may  obtain  diplomas  on  satisfactorily  passing  final  examination. 

The  students  are  kept  informed  as  to  the  progress  of  agricultural  investigations  by  lectures  and 
demonstrations,  given  by  specialists  and  men  engaged  in  practical  agriculture.  The  scientific  foundation 
and  the  necessary  laboratory  practice  are  provided  in  the  high  school  itself. 

i.  Agricidtural  Course  in  the  Cracow  University. — About  fifteen  years  ago  a  special  agricultural 
course  was  established  in  the  University  of  "  Krak6w."  Regular  students  therein  must  have  passed  the  final 
examination  of  the  gymnasium,  and  be  generally  qualified  for  the  courses  of  the  University.  The  students 
of  technical  high  schools,  or  those  who  have  merely  passed  through  schools  of  the  type  of  the  higher  Real 
School,  are  accei)ted  only  as  irregular  students.  The  complete  course  lasts  three  years,  and  is  definitely 
outlined.  Those  who  wish  to  graduate  in  agriculture  must  strictly  follow  this  course.  A  regular  student 
of  the  course  who  has  spent  four  years  at  the  University,  and  who  submits  a  satisfactory  doctorate  thesis 
on  an  agricultural  subject,  receives  the  degree  of  Doctor  of  Philosophy.  The 
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Tho  control  of  tlie  details  of  the  agricultural  section  of  the  University  are  relegated  to  a  permanent 
body  of  professors  of  agriculture  and  of  natural  science,  the  chairman  of  this  being  the  Director  of  the 
course,  and  his  office  lasting  three  years. 

Tlie  teaching-staff  consists  of  five  regular  professors,  assistants  and  '' dozenten,"  a  number  of  professors 
in  the  philosophical  faculty  of  vs'hich  it  forms  a  part,  professors  of  law,  a  veterinary  surgeon,  and  two 
teachers.  Incidentally  it  may  be  mentioned  that  the  teaching-staff  of  the  Cracow  University  numbers  67 
in  the  Philo.sophical  Faculty  and  161  in  the  four  faculties,  viz.,  theology,  law,  medicine,  and  philosophy. 

This  course  and  the  course  at  Vienna  are  considered  among  the  highest  courses  for  agricultural 
technology  in  Austria. 

5.  Other  Advanced  AgricvJiural  Courses  iii,  Austria. — The  technical  high  schools  in  Austria  have 
agricultural  courses  which,  though  not  so  completely  developed  as  the  preceding,  are  yet  of  a  very  high 
grade.  They  usually  include,  in  addition  to  tlie  natural  sciences,  mechanics,  etc.,  very  specially  developed 
instruction  in  agricultural  chemistry  and  agricultural  technology.  In  some  cases  forestry  forms  a  part  of 
the  course,  in  others  it  forms  a  complete  section.  Thei'e  are  technical  universities  {Technische  Hochschulen) 
at  Vienna,  Graz,  Prague  (Czech,)  Prague  (German),  Briinn,  and  Lemburg.  The  complete  scientific 
equipments,  and  the  range  of  the  professional  teaching  power  of  these  polytechnica,  are  a  sufficient  indication 
of  the  character  of  the  teaching  provided  in  any  subject. 

It  may  be  mentioned  that  the  equipments  are  sometimes  very  special.  For  example,  in  the  Czech 
Polytechnic  at  Prague  there  is  a  special  laboratory  for  the  investigation  of  questions  touching  the 
production  of  beet-sugar.     The  features  of  this  were  noted  by  the  Commissioners. 

6.  The  Secondary  or  Middle  Grade  of  Agricultural  Education. — The  secondary  grade  of  agricultural 
education  is  to  be  found  in  the  following  schools,  viz.  : — In  Lower  Austria,  at  Modling,  in  Bohemia ;  at 
Tetschen-Liebwerd  and  Tabor,  where  there  are  provincial  schools  of  higher  agriculture  ;  and  at  Chrudim, 
Kaaden,  Baudnitz-Hracholusk,  where  there  are  agricultural  middle  schools.  In  Mahren  (Moravia),  there 
are  provincial  agricultural  middle  schools,  at  Neutitschein  and  Prerau  ;  in  Silesia,  there  is  a  provincial 
agricultural  middle  school  at  Ober-Hermsdorf ;  at  Galicia,  there  is  a  higher  provincial  agricultural  school 
at  Dublany  and  a  provincial  agricultural  middle  school  at  Czernich6w  ;  in  Bukowina,  there  is  a  provincial 
agricultural  school  at  Czernowitz. 

The  second  grade  oi  forestry  is  to  be  found  in  the  higher  forestrj-  institution  of  Weisswasser  in 
Bohemia ;  in  Mahren  (Moravia),  in  the  higher  forestry  institution  of  Weisskirchen  i ;  in  Galicia,  in  the 
provincial  school  for  forestry  of  Lemberg. 

Other  forms  of  agricultural  education  are  to  be  found  in  Klosterneuburg  in  the  Qllnological  and 
Pomological  Institution  (k.  k.  onologische  u-nd  2)omologische  Lehranstalt,  viticulture  and  fruit-culture). 
At  Eisgrub  in  Mahren  there  is  a  higher  fruit-culture  and  horticultural  school  (hiihere  Ohsl-uud 
Oartenhauschu  le) . 

Instruction  relating  to  the  agriculture  connected  with  the  production  of  brewing  materials  is  also 
given  in  the  Vienna  "Academy  of  Brewing  Industries"  {Akademie fiir  Brauindustrie). 

7.  Scheme  of  Austrian  Secondary  Agricidtiiral  Education. — In  general,  the  secondary  schools  have 
three-year  courses,  and  entrance  as  regular  students  of  the  school  in  some  cases  can  take  place  only  on  the 
completion  of  the  courses  of  the  classical  Gymnasium  or  of  the  Higher  Real  School,  and  in  other  cases  on 
the  completion  of  si.x:  classes. 2 

In  most  cases,  where  the  preparation  is  not  complete,  applicants  may  enter  by  passing  a  somewhat 
severe  entrance  examination. 

The  instruction  includes  the  natural  sciences,  language,  history,  geographv,  etc  ,  and  agriculture  is 
thoroughly  taught  as  a  special  subject. 

Students  completing  the  course  and  passing  the  final  examination  receive  a  diploma,  and  those  that 
do  not  obtain  fliplomas  receive  certificates,  provided  their  attendance  and  work  has  been  generally 
satisfactory.     The  examination  is  both  written  and  rira  voce. 

That  the  examination  covers  practical  ground  is  evident  from  the  fact  that  it  embraces  such  subjects 
as  the  following  : — 

Agricultural  chemistry  and  technology,  the  use  of  agricultural  implements  and  machinery  generally, 
the  amelioration  of  soils,  and  use  of  fertilisers,  etc.,  botany  in  its  applications  to  agriculture,  the  breeding  of 
animals,  and  the  physiological  basis  thereof,  tlie  scope  of  industry,  taxation,  etc.  'Considerable  attention  is 
paid,  not  only  to  the  fulness  of  information  upon  particular  subjects,  but  also  to  their  interrelation  and 
interdependence. 

8.  Austrian  Secondary  Education  in  i^oMs/lry.— The  secondary  forestry  Schools  of  Austria  are  (l)  the 
hiiftere  Forstlehranstalt,  Weisswasser  in  Bohmen ;  (n)  the  hiikn-e  Forstlehranstalt,  Weisskirchen  in  Mahren 
(Moravia);  (in)  t\\a  Landeslehranstalt  fiir  Forslivirtsvhajt,  Lemhvrg  in  Galizien.  This  last  is  a  State 
institution,  the  others  are  not.  There  is  now,  no  doubt,  another  institution  at  Brtick  an  der  Mur  in  Styria, 
about  34  miles  north  of  Graz. 

The  course  is  three  years,  experience  having  decisively  shewn  that  an  earlier  two-years  course  was 
inadequate. 

The  admission  conditions  are  the  lower  stage  (Class  vi)  of  the  Gymnasium  or  hi<rh  "real"  school, 
followed  by  one  year  actual  practice  in  forestry.  ° 

The  subjec(.s  are  gener-al  and  special,  viz.,  natural  science,  mathematics,  etc.,  and  the  professional 
matters  appertaming  to  forestry. 

/  1,        "^^l  teaching-staff  is  organised  in  the  ordinary  manner,  i.e.,  there  is  a  director,  professors,  lecturers 
(all  speciahsts),  and  assistant  teachers. 

Diplomas  arc  granted  to  those  who  pass  the  final  examination.  9. 


1  Miihr.     Weisskirchen  Iioliero  Forstlehranstalt 
Bignificlnce  oTthfs.'"''^  '"  '"'*'^'  *°  *'''  Commissioners'  Report  on  Secondary  Bdwcatioii,  Chapter  IX,  pp.  105-117,  for  th? 
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_  9.  Secondary  Schools  for  Fruit-culturo,  Viiiculiure,  Horticulture,  elc.—Th&  Moravian  fruifc-culturoand 
horticulture  school  at  Eisgrub  {hoherc  Ohst-und  Oartenbauschule)  ori-inally  simply  a  horticultural  school, 
was  opened  m  1895  through  the  activity  of  a  Vienna  Society.  The  school  in  built  in  the  domain  of  the 
Prince  von  Lichtenstein. 

It  aims  at  providing  a  thoroughly  scientific  and  artistic  education  in  all  branches  of  horticulture 
and  fruit-culture,  to  the  end  that  its  graduates  shall  bo  able  (i)  to  apply  the  art  of  gardening  under  any 
variety  of  condition,  (ii)  to  develope  kitchen  gardens  on  any  scale,  (in)  to  direct  or  supervise  the 
development  of  private  or  public  gardens,  (vi)  to  grow  fruit  on   any  seale  requirefl. 

Only  twenty  students  per  annum  can  be  received,  and  the  course  lasts  three  years.  The  condition  of 
admission,  in  addition  to  the  general  educational  qualification,  is  one  years'  aiiju'euticei-hip  in  any  larger 
horticulture  establishment.  The  curriculum  embraces  general  and  special  subjects,  and  practical  exercises, 
great  stress  being  laid  on  the  latter.  The  extensive  gardens  of  Prince  von  Lichtenstein  offers  an  ideal 
field  for  experiment  and  practice. 

The  cenological  and  pomological  school  at  Klosterneubur^  is  about  5^  miles  N.  W.  of  Vienna.  It  has 
a  two  years  course,  admission  of  regular  students  taking  place'  after  passing  through  a  secondary  school, 
and  some  practical  experience  of  viticulturn  and  fruit-culture.  There  are  also  special  provisions  for  the 
admission  of  those  ^vho  reach  Class  VI  of  the  gymnasuim  of  higher  real  school,  and  irregular  students  may 
also  be  accepted,  as  far  as  circumstances  will  permit. 

The  instruction  consists  of— (i)  theoretical  courses  ;  (ii)  practical  demonstrations  ;  (iii)  field  exercises 
in  the  vineyard  or  orchard,  or  in  the  wine  cellars  ;  (iv)  excursions. 

Besides  the  scientific  courses  including  mathematics  and  the  courses  in  applied  science,  there  are 
lectures  in  agriculture,  law,  and  economics,  specially  orientated,  of  course. 

The  aim  of  the  school  is  to  provide  sound  instruction  in  viticulture,  in  the  manufacture  of  wine  and 
its  treatment  generally,  in  fruit-culture,  the  most  profitable  utilisation  of  fruit  and  similar  matters. 
Students  are  therefore  fitted  to  become  proprietors  of  vineyards  and  orchards,  wine-growers  and  manufacturers, 
managers,  teachers  of  lower  special  schools,  directors  of  schools  for  viticulture  and  fruit-culture,  or  teachers 
on  subjects  relating  thereto. 

The  Staff  of  the  school  consists  of  the  following,  viz.  :— (i)  The  Director,  responsible  to  the  State 
Agricultural  Department  for  the  teaching,  discipline  and  economical  management  of  the  Institution ;  (li)  three 
professors;  (ni)  two  lecturers,  dealing  with  agriculture,  and  with  law  and  economics  ;  (iv)  one  supplementary 
professor ;  and  (v)  several  demonstrators  for  practical  experiments  and  work. 

Students  in  this,  as  in  the  other  secondary  schools,  have  to  render  only  one  year  military  service, 

10.  Academy  for  the  Brewing  Industry,  Vienna. — In  connection  with  an  Austrian  Experimental 
Station  for  brewing  and  malting,  the  Akademie  fiir  Braiiindustrie  (Academy  for  Brewing  Industries)  was 
established  in  1895  in  a  suburb  of  Vienna.  This  institution  is  co-ordinated  with  the  Experimental  Station 
referred  to,  and  with  the  Technological  Industrial  Museum,  and  is  directly  under  the  Department  of 
Agriculture. 

The  object  of  the  Academy  is  to  educate  brewing  technologists  who  will,  in  addition  to  studies 
directly  appertaining  to  brewing,  possess  also  that  high  degree  of  technical  proficiency  now  requisite  in  the 
management  of  breweries  of  any  magnitude. 

The  course  lasts  two  years,  the  first  year  being  devoted  mainly  to  general  subjects  as  the  natural 
sciences,  including  mathematics,  mechanics,  etc.,  and  the  second  year  is  devoted  to  the  more  technical  studies, 
and  includes  law  and  economics,  industrial  hygiene,  the  care  of  horses,  etc. 

The  first  year  work  is  conducted  at  the  Technological  Industrial  Museum  at  Vienna,  many  of  the 
teaching-staff  belonging  to  that  Institution  giving  instruction,  though  there  are  also  special  professors  for 
the  Academy  itself.  In  the  second  year,  the  work  is  carried  out  in  the  building  of  the  Academy  itself  and 
in  the  Experimental  Station  referred  to.  Here  there  is  a  large  lecture  theatre,  a  large  drawing-room,  a 
well-equipped  chemical,  biological  and  microscopical  laboratory,  a  "  culture  station,"  and  aids  for  the  study 
of  the  whole  development  of  breweries,  malt-kilns,  etc.  There  is  also  a  completely  equipped  malt-kiln  and 
brewery  for  instructional  purposes. 

After  completing  the  two-year  course,  a  graduation  certificate  is  received,  and  if  three  years' 
practical  experience  has  been  had  before,  or  is  afterwards  attained,  the  diploma  of  a  brewing  master  is 
awarded.  Entrance  into  the  Institution  may  take  place  either  by  examination  or  by  qualifying  in  the 
Gymnasium  or  Higher  Real  School.     The  character  of  the  course  is  very  thorough. 

11.  Farming  Schools  in  Austria. — What  are  known  as  farm  schools  (Ackerbauschulen,  Wiesenhaus- 
chiden,  etc.)  are  very  widely  distributed  through  Bohemia,  Moravia,  Galicia.,  and  are  to  be  found  also  in 
Lower  and  Upper  Austria,  and  the  Tyrol,  as  well  as  in  other  provinces  of  the  Empire. 

The  farm  schools  are  elementary  agricultural  schools,  the  instruction  in  which  lasts  the  entire  year. 
The  duration  of  the  complete  course  however  is  from  one-and-half  to  three  years,  while  ordinarily  it  is 
two.  Their  aim  is  to  so  educate  the  lower  or  peasant  class  as  to  enable  them  to  work  small  farms  in  a 
thoroughly  intelligent  manner  ;  to  develope  farms  with  a  view  to  the  production  of  dairy  products,  and  to 
teach  them  the  manufacture  of  these  products,  the  application  of  recent  processes  and  machinery,  etc. 

The  instruction  in  the  schools  embraces  :^(i)  Work  which  is  a  continuation  of  the  work  in  the 
elementary  school,  (ii)  theoretical  instruction  in  natural  science  and  in  its  application  to  agriculture,  and 
(hi)  practical  instruction,  not  only  in  ordinary  farming  operations,  but  also  in  other  matters  with  which 
the  farmer  should  have  some  acquaintance,  such,  for  example,  as  carpentry,  joinery,  etc.  ;  wheelwright's 
work,  basket-weaving,  and  similar  matters. 

The  teaching-staff  are  "  regular  teachers,"  specially  appointed  for  farming  schools,  one  being  the 
Director.  He  is  the  head  of  the  school,  and  also  of  the  school  farm.  There  are^  also  assistants.  The 
regular  teachers  are  permanently  in  the  Service  of  Public  Instruction,  and  have  the  right  of  pension,  etc. 

Many  of  the  schools  have  sleeping  accommodation,  etc.,  hence  the  number  of  pupils  is  limited, 
frequently  to  an  entrance  of  twenty  for  each  year's  course. 

Certificates  are  issued,  one  shewing  the  work  done  during  the  course,  the  other  is  a  certificate  of 
the  satisfactory  completion  of  the  course.  '■-' 
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12.  AffricuUural  Winter  Schools  in  Austria. — The  number  of  Agricultural  Winter  Schools 
{Landwirtschaftliche  Winterschulen)  in  Austria  is  considerable.  There  are  no  less  than  twenty-six  in 
Bohemia,  established  between  1883  and  1897,  twenty-three  in  Moravia,  established  between  1886  and 
1898,  and  they  are  also  to  be  found  in  Salzsburg,  the  Tyrol,  Silesia,  and  Galicia.  The  pupils  are  young 
people  who  have  left  the  elementary  schools  and  are  ordinarily  engaged  in  farming  work,  etc.  The  schools 
are  opened  during  the  winter  months,  however,  for  instruction,  and  the  pupils  return  to  their  occupations 
in  spring. 

The  schools  are  of  three  kinds,  viz.,  (1)  Schools  with  a  one-year  course  ;  (2)  with  a  two-year 
course  ;  (3)  schools  with  a  one-year  course  and  an  optional  second  year.  In  the  near  future  probably  all 
the  schools  will  have  the  complete  course,  covering  two  successive  winters,  type  (2).  The  first  and  third 
class  of  school,  especially  the  former,  are  recognised  as  by  no  means  satisfactory. 

Tbe  advantage  of  the  two  winters  is  that  the  theoretical  foundations  can  be  developed  in  the  first 
winter,  and  the  technical  applications  in  the  second. 

The  work  commences  in  October  and  ends  in  April,  and  the  pupils  get  their  practical  experience  in 
actual  out-door  work  not  in  connection  with  the  school.  This  is  recognised  as  a  limitation,  and  recently 
efiorts  have  been  made  to  give  short  summer  courses  on  kitchen  gardening,  fruit-culture,  and  fodder- 
culture.     These  are  thoroughly  practical  and  supplementary. 

The  instruction  is  similar  to  that  in  the  farming  school,  but  is  more  brief  owing  to  the  limitation 
of  time.  The  teaching-staff  consists  of  the  Director,  who  teaches  the  natural  sciences  and  gives  technical 
instruction,  and  a  small  number  of  assistants  and  supplementary  teachers.  In  Bohemia  and  Moravia, 
there  are  two  special  teachers  in  each  wintei-  school. 

Nearly  the  whole  of  these  schools  are  maintained  by  farming  associations,  but  notwithstanding  the 
regular  teachers  are  State  officials  with  a  right  to  pension. 

Certificates  are  given  to  those  who  have  satisfactorily  passed  through  the  complete  course. 

13.  Schools  for  Elementary  Forestry. — In  Lower  Austria,  in  Steiermark,  Krain,  Tirol  (Tyrol), 
Bohmen  (Bohemia),  Miihren  (Moravia),  and  Galizien  (Galicia),  two  types  of  schools  for  elementary  forestry 
have  been  established,  known  either  as  "  Waldbauschulen  "  or  Forsterschulen."  There  i.s  only  one  school  in 
each  of  those  provinces,  but  the  two  types  have  differences  to  which  attention  may  be  directed. 

The  Forsterschule  may  be  descrilsed  as  a  school  for  the  training  of  foresters,  and  the  Waldbauschule 
as  a  school  for  instruction  in  sylviculture. 

The  forestry  school  educates  people  with  the  intention  of  making  foresters  or  foresters'  assistants, 
qualifying  them  for  office  in  the  State  Forestry  Departments,  the  instruction  commencing  in  the  beginning 
of  October  and  lasting  eleven  months.  In  the  winter,  viz.,  during  the  period  up  to  the  end  of  March,  the 
instruction  is  theoretical  and  technical ;  in  the  summer,  excursions  for  field  instructions  are  made  to  forests. 

The  conditions  of  admission  are  one  year's  practical  experience  in  forestry,  and  the  completion  of  the 
course  in  the  Folk  school  or  three  years  in  the  Higher  Real  school,  etc. 

The  instruction  includes  elementary  natural  science,  natural  history,  mathematical  subjects, 
surveying,  planimetry  and  stereometry,  caligraphy  and  drawing,  the  technology  of  sylviculture,  the 
preservation  and  administration  of  forests,  elementary  construction,  instruction  in  hunting,  in  pisciculture, 
in  the  game  laws,  and  in  "first  aid."  The  school  staff  consists  of  the  Director,  one  or  two  assistants, 
foresters,  and  the  more  advanced  students. 

The  final  examination  embraces  the  general  aspects  of  the  subject  and  is  held  in  the  school,  and 
the  practical  examination  which  is  held  in  the  forest  itself. 

The  "  Waldbauschulen"  or  schools  for  sylviculture  are  sometimes  independent  schools  or  are  connected 
with  farming  schools  or  with  secondary  forestry  schools.  The  course  lasts  from  one  to  two  years.  The 
finest  school  is  at  Pisek,  about  55  miles  from  Prague  in  a  southerly  direction.  This  has  a  two-year  course, 
while  the  Moravian  and  Lower  Austrian  schools  have  only  a  one-year  course.  The  conditions  of  admission 
are  substantially  identical  with  those  of  the  Forsterschulen.  In  the  Pisek  school  general  agriculture  forms 
a  part  of  the  study,  which  study  includes  mathematics,  natural  science,  technical  subjects,  the  law 
concerning  game,  hunting  and  fishing.  Special  attention  is  being  paid  to  sylviculture  and  to  practical 
instruction  in  the  forest. 

14.  Austrian  Dairying  Schools,  aiul  Country  Ilotise-keeping  Schools. — Austria  has  schools— a  large 
number  are  to  be  found  in  Bohemia — in  some  of  which  dairying  alone  is  taught,  in  others,  dairying  and 
country  house-keeping,  and  in  others  again  house-keeping  alone.  The  dairying  schools  are  known  as 
Molkereischulen  or  Meiereischulen,  and  the  house-keeping  schools  as  Haushaltungsschulen.  The  idea  of  the 
dairying  school  is  to  give  instruction  in  the  management  of  dairies  by  modern  methods,  and  girls  are 
admitted  to  them.  The  house-keeping  schools,  which  are  exclusively  for  girls,  teach  them  how  to  manage 
a  country  home. 

The  instruction  embraces  mode  of  housing  cattle,  etc.,  the  management  of  dairies,  kitchen-gardening, 
fruit-culture  in  small  orchards,  the  utilisation  of  fruit,  kitchen  management  including  baking  and  laundry 
work,  feminine  hand-work,  general  hygiene,  sick-nursing,  arithmetic  as  appUed  to  keeping  household 
accounts. 

The  schools  are  boarding  schools,  and  the  importance  of  practical  exorcises  is  accentuated.  The 
course  is  usually  of  one  year's  duration. 

15.  Various  other  forms  of  Special  Schools,  ^Msin'a.— Besides  the  schools  previously  mentioned, 
there  are  what  may  be  called  gardening  or  horticultural  schools  (Gartenhauschulen),  schools  for  fruit- 
culture  (Ohstschulen,  the  " pomologisches  Landes-Institut "  may  be  included) ;  schools  for  special  cultures 
such  as  hops  (HopfenbauschulenJ;  for  vines  (Weinbauschulen) ;  for  flax-growing  ( Flachsbauschulen)  ; 
Connected  with  the  Agricultural  Department  there  are,  moreover,  elementary  schools  for  brewing  and 
distdlmg    These  are  known  as  Brauereischulen,  Brauerschulen  or  Br,iu-Fachschu.len,  and  Brennereischulen. 

Ihe  special  schools  give  theoretical  and  technical  instruction,  and  practical  and  experimental  field- 
work.  Some  of  the  institutions  belong  to  the  State,  to  .\ssociations,  others  are  communal,  and  others 
again  purely  private. Students 

welfar;  S^^ii!;^^ri^XJS:^'*  Au.trial^saU^iT^mber  of  fine  forests  and  pay..erious.tt.ntioBtoihei; 
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students  of  the  brewing  schools  are  supposed  to  have  had  half  a  year's  experience  in  the  brewery  and 
a  folkschool  education.  In  the  distilling  schools,  where  the  course  is  seven  months,  the  initial  demand  is 
rather  more  severe,  and  involves  a  higher  grade  of  education.  In  both  schools  great  importance  is 
attached  to  the  practical  part  of  the  instruction.  By  dividing  the  students  into  groups  and  distributing 
them  about  among  the  different  parts  of  the  course,  the  practical  work  is  very  quickly  and  satisfactorily 
passed  through.  ^     i.         ^  j 

16.  Concluding  Remarks  on  Austrian  Agricultural  Education.— T\\&  preceding  account  of  the 
provision  made  for  agricultural  education  in  Austria,  though  inadequate  in  respect  of  furnishing 
information  as  to  details  intentionally  omitted,  gives  a  fairly  comprehensive  view  of  the  very  rapid  progress 
being  made  m  a  form  of  education  that  must  profoundly  affect  the  creation  of  national  wealth  for  Austria. 
The  details  of  courses  given  in  previous  chapters  will  probably  be  sufficient,  and  it  will  be  seen  on 
comparing  Chapter  XLI  with  the  present  one  that  the  general  policy  governing  the  forms  of  agricultural 
education  provided  is  substantially  identical  in  the  countries  referred  to  in  the  two  chapters. 

17.  Agricultural  Education  in  DenmarA;.— Although  the  Commissioners,  through  pressure  of 
time,  did  not  study  the  system  of  agricultural  education  of  Denmark  in  detail,  they  paid  a  visit  to  the 
Royal  Veterinary  and  Agricultural  High  SchooP  {kongelige  Veterinair-  og  Landhohojskole)  at  Copenhagen, 
and  saw  its  laboratories  and  developments,  among  others  the  celebrated  laboratory  for  agronomic 
experiments.  2 

The  scheme  of  grading  all  dairy  products,  of  furthering  the  scientific  aids  of  farming  and  dairying, 
etc.,  of  creating  a  totally  different  outlook  on  the  work  of  the  agriculturist,  dairy-farmer,  etc.,  is  worthy 
of  mention. 

In  the  earlier  history  of  Danish  agricultural  education,  when  the  first  graduates  came  from  the 
Agricultural  High  School,  the  so-called  practical  farmers  looked  upon  the  scientific  courses  in  agriculture 
as  calculated  to  develope  "  faddism."  It  was  believed  by  them  that  the  higher  form  of  education,  instead 
of  turning  out  practical  and  successful  farmers,  would  turn  out  men,  who,  instead  of  being  able  to  make 
farming  pay,  would  probably  exhaust  their  capital  on  unwise  experiments.  Experience  has  shewn  that 
exactly  the  opposite  is  the  case,  and  the  progress  of  the  educated  farmer  has  been  so  signal,  as  compared 
with  that  of  his  supposed-practical  predecessor,  that  in  Denmark  there  is  no  longer  any  contention  as  to 
the  economic  aspect  of  agricultural  education.  The  contrast  between  the  farms  conducted  according  to 
the  systems  and  methods  advocated  in  the  high  school  of  agriculture  and  conducted  on  the  old  system  is 
said  to  have  been  very  striking. 

18.  The  Veterinary  and  Agricultural  High  School  of  Copenhagen. — The  courses  given  in  this  school, 
which  is  very  finely  equipped,  are — (1)  Veterinary  Science,  (2)  Agriculture,  (3)  Surveying,  (4)  Horticulture, 
(5)  Forestry. 

The  courses  in  these  subjects  need  not  be  treated  in  detail  to  shew  the  scope  of  the  work  ;  it 
will  suffice  to  give  the  general  programme  or  curriculum. 

From  what  the  Commissioners  saw  of  the  practical  work  at  the  High  School,  it  is  evident  that  the 
methods  and  organisation  are  excellent,  and  the  routine  laboratory  work,  etc. ,  was  of  the  first  order. 

19.  Curriculum  in  Veterinary  Science,  Denmark. — The  work  is  divided  into  semesters,  half-years  ; 
and,  as  the  hours  devoted  to  subjects  change,  the  time-table  is  given  of  each  semester.  This  will  be  also 
done  for  each  subject. 

The  course  in  Veterinary  Science,  it  will  be  seen,  is  of  a  high  professional  character. 

CoREicuLuii  i>J  Vkterikary  Science  ("  Undervisning  for  Veterin^erer  "),  Copenhagen. 

F%rst  Course. 


Hours  per  Week. 

Subjects. 

1st 
Half-year. 

2nd 
Half-year. 

Mechanical  Physics  and  Optics           

Chemical  Physics         

Inorganic  and  Analytical  Chemistry 

Organic  and  Analytical  Chemistry 

Botany  ... 

Zoology 

Domestic  Animals  (until  .Slst  March) 

The  Anatomy  and  Breeding  of  Domestic  Mammalia 

Laboratory  Practice,  Demonstrations,  etc. 
Chemistry 

Botany 

The  Care  and  Use  of  the  Horse  (in  April) 

3 

2 

4 

3 
4 

9 

1 

2 

4 
2 
1 
1 
3 

9 
1 
6 

Students  work  in  the  laboratories  on  three  days  in  the  week,  from  12  to  3.     There  are  botanical 
excursions,  as  a  rule,  on  Saturdays.  Second 

1  Some  idea  of  this  school  can  be  had  from  the  Seretning  (Report)  and  the  Undervisnings-  og  Eksamensplan 
(Programme  of  Instruction  and  examination).     Kjobenhavn,  1902. 

*  Some  account  of  the  activity  of  this  laboratory  will  be  found  in  "  Le  laboratoire  d'exp^riencea  agronomiques  de 
rinstitut  royal  v^t^rinaire  et  agrioole  de  Copenhague,"  1900. 
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Second  Course. 


Subjects. 


Hours  per  Week. 


1st 
Half-year. 


2nd 
Half-year. 


Srd 
Half-year. 


4tli 
Half-year. 


Anatomy 

Physiology 

Domestic  Animals 

The  Theory  of  Shoeing  ... 

Pharmacognosis  and  Pharmacy 

General  Pathology 

Special  Pathology  and  Therapeutics 

General  Therapeutics  and  Pharmacodynamics 

Pathological  Anatomy    ... 

Surgery 


Laboratory  Practice,  Demonstrations,  etc. 

Pharmacy 

Theory  of  Shoeing 

Dissection  (from  15th  September  to  1.5th  April) 

Normal  Histology 

Form  and  Structurei 

Clinics 


2-4 
? 
1 
1-2 


? 

2-4 

•I 

t 
1-2 


1 

2-3 
3-4 


14 


14 


1  The  conformation  of  animals  is  studied    -their  breeds,  etc. 


T/iird  Course — Is;;  FarL 


Subjects. 


Special  Pathology  and  Therapeutics 
General  Therapeutics  and  Pharmacodynamics 


Pathological  anatomy 


Surgery 
Obstetrics 
Veterinary  law 


(experimental  work).. 


Exercises  and  Experimental  'Work. 

Clinical  Station 

Dissections    ... 

Pathological  Histology 

Bacteriology 

Surgical  operations  (from  15th  Sept.  to  15th  April) 

Obstetrics 


Hours  per  Week. 


1st 
Half-year. 


3 

1 

2-3 
4 

3^4 

o 

2-3 


1-1-20 
1 

4-G 

?" 
1 


2nd 
Half-year. 


14-20 
? 

4-'g 

1 


Third  Course-~2nd  Part. 

Laboratory  practice,  demonstration,  etc. 
Travelling  clinic. 
Veterinary  law. 

^'"'^'Skontoi.)."^    ""'"*    ^°'     '=°"'^"'"Pti«^^       (Kodbedommelse    og 


»  The  letter  o  has  been  used  tg  denote  the  proper  Dano-Norwegian  letter. 
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20.  Curriculum  in  Agriculture,  DenmarIc.~The  coursp  in  AoTiVnH„v.»  <.i,^     x,      l 
in  veterinary  medicine,  is  nevertheless'  an  excellent  one.     It  is  asfoUows  I '  '    "°'  '°  '''''''  ""'  '^'' 

Curriculum  in  Agriculture  ("  Undervisning  for  Landbrugere"),  Copenhagen. 

First  Course. 


Subjects. 


Mechanical  Physics  and  Optics 
Chemical  Physics 

Meterologv    . . . 

OJ         *  • '  •  •  •  •  •  •  ... 

Inorganic  and  Analytical  Chemistry 

Organic  and  Analytical  Chemistry... 

Theory  of  Soils,  etc. 

Botany 

Zoology 

Zoology  in  relation  to  Agriculture... 

The  Structure  and  Breeding  of  Domestic  Animals 

The  Theory  of  Agricultural  Tools 

Laboratory  Practice,  Demonstrations,  etc 

Chemistry 

Botany 

Horticulture  (in  October  and  April) 

Surveying  (from  1st  October  to  1.5th  May) 

Drawinj: 


Hours  per  Week. 


1st 
Half-year. 


2nd 
Half-year. 


4 

4 

3 

.3 

4 

1 

3 

0 

1 

Second  Course. 


Subject. 


Hours  per  Week. 


1st 
Half-year. 


2nd 
Half-year. 


The  Science  of  Agricultural  Implements 

Cultivation  of  Agricultural  Plants 

... 

2 
5 

4 

Domestic  Animals  '^{Husdyrbrug)  ... 
The  Science  of  Dairying 

i' 
1 

4 
3 
0 

4 
4 

Agricultural  Book-keeping 

The  General  Science  of  Agriculture 

1 

4 

2 
4 

5 

Vegetable  Pathology            

Writing  Practice  in  Agricultural  Subject 

Agricultural  Chemistry        

Formation  and  Structure  of  Animals  ^(Ydrelcere)... 

2 

3 

6 

2-3 

3 

2-3 

■Under  these  headings,  yiz.—IIusdyrhrug  and  Tdrelare,  several  things  are  studied ;  for  example- 
Hygiene  (5'mjdAcrfs?a;>-«),  Feeding (i^odn'H(/«/«;;-c),  Breeding  (//iMfZj/raf?),  Breeds  (7?ace?(iTe),  etc. 


21. 
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21.  Curriculum  for  Agricultural  Engineers  and  Surveyors,  Denmark — The  course  in  agricultural 
engineering  or  surveying  is  of  considerable  general  interest,  for  the  type  of  surve3'or  (Landinspektdr)  so 
educated  would  be  qualified  to  professionally  assist  in  agricultural  projects. 

The  curriculum  is  as  follows  :— 

Curriculum  for  Agricultural  Engineers  and  Surveyors  ("  Undervisning  for  Landinspektorer  "), 

Copenhagen. 

First  Course. 


Subjects. 


Arithmetic  and  Mathematics 

Mechanical  Physics  and  Optics 

Chemical  Physics 

Meteorology    ... 

Inorganic  and  Analytical  Chemistry 

Organic  and  Analytical  Chemistry  ... 

Theory  of  Soils,  etc.   ... 

Botany 

Surveying  (from  1st  October) 

Laboratory  Practice,  Demonstrations,  etc 

Physics 

Chemistry 

Botany 

Drawing 

Surveying 


The  botanical  excursions  take  place  on  Saturdays  generally. 


Second  Course. 


Hours  per  Week, 

Subjects. 

1st 
Half-year. 

2nd 
Half-year. 

3rd 
Half-year. 

Land  Surveying         

Cadastral  Surveying,  etc. 

Farming 

The  Cultivation  of  Agricultural  Plants 

General  Theory  of  Agricultuie 

Engineering    ... 

General  Economics 

Practical  Exercises. 

Surveying  (from  ]  st  October)           

Engineering 

Drawing 

5 
4 

2 

3 
3-4 

8 

6 
3 

2 

5 

{I 

4 

2-4 
8 
8 

4 

2 

1 
4 
5 

2-4 
8 
8 

22. 


567 

«2t-?T^'''"'T  ^",5''^'^«'*^'!"-''.  ^enmark.~Horticn\tm-e  is  treated  thoroughly,  and  on  a  wide 
as  will  be  seen  from  the  following  curriculum  :— 

Curriculum   in  Horticulturk  ("  Undebvissing  for   Havebrugbre  "),  Copenhagen. 

First  Course. 


Subjects. 


Mechanical  Physics  and  Optics     . . . 

Chemical  Physics    ... 

Meteorology 

Inorganic  and  Analytical  Chemistry 

Organic  and  Analytical  Chemistry 

Theory  of  Soils,  etc. 

Botany 

Elementary  Horticulture  ... 


Zaboratori/  Practice,  Demonstrations,  etc. 

Cliemistiy     ... 

Botany 

Horticulture 

Surveying  (from  1st  October  to  15th  May) 

Drawinsr 


Hours  per  Week. 


lat 
Half-year. 


2nd 
Half-year. 


2 

1 

-1 
i 
3 


Secotid  Course. 


Subject?. 


Hours  per  Week. 


1st 
Half-year. 


2n(l 
Half-year. 


Horticultural  Economics  and  the  General  Theory  of  Horticulture 

The  Cultivation  of  the  Vegetable  Garden 

Fruit-culture  and  Management  of  the  Nursery 

The  C!ultivation  of  Flowers 

Plant  Forcing 

Horf  cultural  Botany 

Vegeijable  Pathology 

Agriculture  in  Relation  to  Zoology 

Laboratori/  Practice,  Demonstrations,  etc. 

Agricultural  Chemistry 

Horticultural  Botany 

The  Construction  of  Horticultural  Charts 

Horticulture 


6 

2 

6 

1-4 


23. 
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23,   Cun-kulum  in  Forestry,  Denmark,     The  course  in  Forestry  is  developed  as  hereunder  ; — 

Curriculum  Foeestey  ("  Undeevisning  for  Skovbrugebe"),  Copenhagen. 

First  Course. 


Subjects. 


Hours  per  week. 


1st 
Half-year. 


2nd 
Half-year. 


Arithmetics  and  Matheniaticsi    ... 

Mechanical  Physics  and  Optics  . . . 

Cliemical  Physics ... 

Meteorology 

Inorganic  and  Analytical  Chemistry 

Organic  and  Analytical  Chemistry 

Theory  of  Soils,  etc. 

Botany 

The  Botany  of  Forests     ... 

Introduction  to  the  Study  of  Forestry  (until  31st  October) 

Laboratory  Practice,  Demonstrations,  etc. 
Physics 
Chemistry . . . 
Botany 
Forest  Botany 
Drawina;    . . . 


.3rd 
Half-year. 


Second  Course. 


Hours  per  week. 


Subjects. 

1st 
Half-year. 

'2nd 
Half-year. 

3rd 
Half-year. 

4th 
Half-year. 

Economics 

3 

4 

.") 

Knowledge  of  Mei-chandise  and  Commerce 

--> 

3 

0 

Measurement  and  Extension  of  Forests     ... 

..!           4 

0 

Forestry  Economics ... 
Theory  of  Administration    ... 
History  and  Statistics 

..! 

'3' 

0 
0 

3 

Land  Surveying  and  Levelling 

..1          3 

1-2 

4 

Vegetable  Pathology 

..'           2 

0 

Forest  Zoology 
General  Economy     ... 

3 

3-4 

Farming 

1 

1 

Forestry 

Practical  Forestry     ... 

■} 

2 

3 

•> 
3 

Surveying 

•) 

24.  General  Remarks  on  Daiiish  Agriculhircil  Education. — By  the  thorough  organisation  of  all 
dairy-farms  in  Denmark,  the  establishment  first  of  a  central  testing  station  in  Copenhagen,  and  later 
sta'ions  in  different  parts  of  Denmark,  for  the  examination  of  dairy-products,  the  efficiency  of  dairy-farming 
has  been  enormously  increased. 

The  Commissioners  paid  a  visit  to  the  Laboratory  for  Agronomical  experiments,  from  which  have 
issued  so  many  researches  ot  value,  viz.,  by  Professor  V.  Storch,  N.  I.  Fjord,  and  others. 

At  the  Central  Institute  at  Copenhagen,  butter  is  so  graded  and  dealt  with  that  the  product  is 
uniformly  satisfactory,  and  this  has  had  a  very  good  effect  on  the  preference  for  Danish  butter  in  foreign 
markets.  Where  any  defect  is  observed,  the  farmers  are  advised  as  to  its  correction,  and  in  this  way  the 
effort  to  produce  butter  of  the  highest  quality  is  continuously  maintained. 

A  map  shewing  all  the  dairy-stations  in  Denmark  may  be  seen  at  the  Central  Stations,  and  one  can 
see  at  a  glance  the  scheme  of  control  for  each  dairy-farm.  Any  country  proposing  to  secure  good  markets 
for  its  dairy-products  would  do  well  to  adopt  the  Danish  control  system,  and  its  reputation  for  dairy-producta 
■would  be  at  least  uniform. 


25.  ArjrlcuUural  Education  in  Italy. — Italy  recently  has  been  strongly  impressed  with  the  national 
importance  of  improved  and  more  widely  extended  Agricultural  Education.  Dr.  Guido  Baccelli,  Minister 
of  Education,  so  pointedly  urged  this  importance  that  land-owners  have  gratuitously  given  little  plots 
(campicelli)  for  practical  instruction  in  Agriculture.  The  number  of  these  is  now  probably  over  6,000,  and 
their  value  not  less  than  £50,000.2 

The  instruction  in  the  elementary  rural  schools  has  been  orientated  agriculturally.  Over  250,000 
pupils  receive  practical  lessons  in  Agriculture,  and  the  effect  of  this  will  be  to  considerably  lighten  the 
load  of  the  peasants  (contadini).  J^ot 


'^  Includes  the  elements  of  the  differential  and  integral  calculus. 

=  The  fine  public  spirit  displayed  by  the  Italian  landed  proprietors  is  worthy  of  special  remark. 
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Not  only  did  landed  proprietors  respond  to  the  public  appeal  of  the  Minister,  but  school  authorities, 

teachers,  farmers  etc.,  royally  helped.     Teachers  attended  in  thousands  to  hear  lectures,  and  a  very  large 

number,  about  2,000  in  one  year,  of  lectures  were  given  by  University  professors,  professors  in  the  technical 

institutes,   the  directors  of  practical  or  special  schools  of  agriculture,  prominent  agriculturists,  agricultural 

engineers,  etc.,  etc.  " 

This  elementary_  instruction  touched  upon  the  modern  knowledge  of  the  part  played  by  bacteria, 
.leguminous  crops,  rotation,  the  economic  importance  of  manuring,  of  fertilisers,  of  tilth  and  of  farm 
implements  and  machinery,  the  significance  of  seed-selection,  the  necessity  of  a  study  of  climatological  and 
meteorological  conditions,  the  nature  of  plant  diseases  and  the  treatment  and  eradication  of  the  same. 

In  order  that  teachers  should  be  able  to  deal  with  such  matters  in  the  primary  schools,  not  only 
were  the  special  lectures  referred  to  given,  special  instruction  was  aftbrded  in  the  normal  school.  Thi^ 
covered  a  very  wide  range,  and  among  other  matters,  touched  on  the  following,  viz.  :— The  difference 
between  arable  and  uncultivated  lands  ;  the  nature  of  subsoils  ;  the  consecjuonces  of  drainage  and  of  irri- 
gation ;  the  significance  of  tilth,  of  the  use  of  machinery  for  that  purpose  ;  the  conservation  and  use  of 
stable  manures,  and  the  use  of  chemical  fertilisers  ;  the  cultivation  of  cereals,  of  textile  dyeing,  oil-bearing 
and  aromatic  plants ;  meadow-cultivation;  orchards;  the  diseises  of  trees;  insect  pests;  the  drying  and 
conservation  of  fruits  ;  viticulture,  including  site  and  soil  selection  ;  various  kinds  of  vine  and  their  propa- 
gation ;  vine  diseases,  etc.  ;  wine-making,  vitiation  of  wine,  and  its  remedying  ;  cultivation  of  the  mulberry 
and  propagation  of  the  silkworm ;  olive  cultivation  and  the  extraction  of  oil;  apiaries;  the  dairy  and 
poultry  yard  ;  the  rearing  of  cattle  and  pigs,  etc.  ;  hygiene ;  elementary  toxicology ;  and  also  such  a 
subject  as  book-keeping. 

The  value  of  this  instruction  in  Italy  is  believed  to  be  very  great. 

26.  Practical  Schools  of  Agriculture,  Italy.— By  the  law  of  6th  June,  1885,  practical  schools  of 
a:;riculture  {scuole  pratiche  di  ariricoUiira)  may  bs  established  in  Italy,  one  at  least  in  each  province,i  and 
also  special  schools  {scuole  speciali).     The  latter  are  in  the  minority,  and  are  about  one  fourth  of  the  whole. 

Special  schools  include  those  for  viticulture,  wine-making  ;  olive  cultivation  and  the  extraction  of 
the  oil ;  orchard  cul,ture  ;  horticulture  ;  dairying  and  cheese-making,  cattle-rearing,  etc.,  etc.  The  instruc- 
tion in  these  is  of  course  very  much  better  than  in  the  elementary  school. 

Experimental  Agronomical  Institutes,  etc.,  Italy. — Among" the  higher  grades  of  agricultural  investi- 
gation and  instruction,  may  be  mentioned  the  Experimental  Agrarion  Institute  of  Perugia  {Istituto  agrario 
sperirnentale  fondato  in  Perugia).'^  The  function  of  these  institutes  is  educational,  they  are  not  merely 
experimental  stations. 

There  are  also  Agronomical  Stations  and  schools  of  agriculture,  for  example,  of  Milan  and  Portici. 
{Slazioni  agrarie  e  scuole  di  agricoltura  di  Milano  e  Portici.) 

27.  Higher  Schools  of  Agriculture,  Italy. — There  are  a  number  of  higher  schools  of  agriculture  in 
Italy,  for  example,  the  Agronomical  School  of  the  Royal  University  of  Pisa  (Sciiola  agraria  del/a  liegia 
Universita  di  Pisa),  the  higher  school  of  agriculture  of  Portici  {Scuola  snperiore  di  agricuUura  di  Portici), 
the  Eoyal  Higher  School  of  Agriculture  of  Milan  (Regia  scuola  superiore  di  agricoltura  di  Milano.) 

It  will  be  a  sufficient  illustration  of  the  type  of  instruction  to  refer  to  the  features  of,  say,  the  Milan, 
and  Pisa  Schools.     In  the  former  the  subjects  may  be  grouped  under  two  heads  : — 

(1).   General  (materie  d' indole  generale). 
(2).   Special  {materie  speciali). 

The  first  includes  general  chemistry,  inorganic  and  organic,  systematic  botany,  vegetable 
morphology  and  physiology,  zoology,  mineralogy,  and  geology,  drawing,  supplementary  physics  and 
mechanics,  meteorology. 

The  second  includes  practical  geometry,  agricultural  chemistry,  chemico-agricultural  technology, 
agricultural  botany,  vegetable  pathology,  agricultural  zoologj'-,  zootechnics  with  conceptions  regarding  the 
hygiene  of  animals,  agricultural  accountancy,  agriculture,  rural  economics  and  estimates,  special  cultivations 
(as  for  example,  viticulture,  horticulture,  fruit  culture,  forestry,  etc.),  apiculture,  agricultural  mechanics, 
agricultural  hydraulics  and  drainage,  rural  legislation. 

The  fees  for  this  school  are ; — Annual  inscription  (regular  course)  100  lire  (£4) ;  "  auditors,"^  for  each 
course,  inscription,  20  lire  (16s.)  j  diploma,  examination  fee  {laurea),  100  lire  {£i) ;  examination  tax  20 
lire  (16s.). 

The  curriculum  in  the  Portici  School  is  the  same  as  the  preceding. 

28.  University  School  of  Agriculture  at  Pisa. — Agriculture  is  taught  in  the  University  of  Pisa, 
and  the  school  of  agriculture  there  is  known  as  the  Scuola  agraria  universitaria  di  Pisa.  It  is  an 
integral  part  of  the  Faculty  of  mathematical,  physical  and  natural  science.* 

The  instruction  falls  under  four  heads  : — 

T.  Agriculture  proper  {Discipline  agrarie  propriamente  dette). 
II.  Agricultural  technology  {Tecnologia  agraria). 
III.  Natural  science,  pure,  and  applied  to  agriculture  {Scienze  naturali  in  generale  e  nolle  loro  speciali 

ajiplicazioni  aW  agronomia). 
TV.  Economic  and  juridical  science  as  applying  to  agriculture  {Scienze  economiahe  e  giuridiche  atlinenti 

all'  agronomia.)  Under 

'  Lsgge  6  giugno  1885,  n.  3141.  relativa  alia  istituziouo  delle  Scuole  speciali  e  pratiche  di  agricoltura.  Codico 
pubblica  istruzione,  vol.  4  to.     See  pp.  214-292. 

2  Ibid,  p.  280. 

^  Irregular  students. 

'  Vide: — Regolamento  della  Scuola  agraria  universitaria  di  Pisa,  art.  1-22.  Eeg.decr.  26  ottobte  1875,  n.  2747. 
.Cod.  Pub.  Istruz.  Vol.  IV,  pp.  281-287.  Also  R.  deer,  18  agosto  1896  n.  439,  22  maggio  1898,  n.  200,  27  novembre  1898, 
n.  515,  op.  cit  pp.  288-290. 
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Under  these  four  heads  the  following  detailed  subjects  are  arranged,  viz.: — 
I.  (1)  Agronomy;  (2)  Agriculture ;  (3)  Rural  economy;  (4)   Zootechnics  ;  (5)  Rural  valuations,  etc. 
II.  (1)  Accountancy  ;  (2)  Elements  of  descriptive  geometry  with  drawing  ;  (3)  Mechanics  as  appHed  to 
agriculture ;    (4)  Architecture  and  rural  hydraulics  ;    (5)  Topography  and  practical  geometry 
(surveying)  with  exercises  (field  work)  and  drawing. 

III.  (1)    Physics  ;    (2)    Inorganic   and    organic    chemistry  ;     (3)    General   and   agricultural   botany ; 

(4)  Mineralogy;  (5)  General  and  agricultural  geology;  (6)  Physical  geography  and  meteorology; 
(7)  Agricultural  chemistry;  (8)  The  anatomy,  physiology,  and  external  conformation  of 
domestic  animals  ;  (9)  General  and  agricultural  zoology. 

IV.  (1)  Political  economy  ;  (2)  Agricultural  legislation  and  statistics. 

This  programme  expresses  with  suflScient  distinctness  the  Italian  conception  of  what  is  involved  in 
a  course  of  scientific  agriculture. 

29.  Agricultural  Education  in  Norway. — The  increasing  importance  of  agricultural  education  is 
being  recognised  in  Norway,  and  a  portion  of  the  Agricultural  vote  (between  £40,000  and  £50,000)  is 
devoted  to  agricultural,  dairy,  and  horticultural  schools,  laboritories,  etc,  There  is  an  Agricultural  College 
at  Kristiania  (with  an  associated  farm  at  Aas),  eKtablished  since  1859.  Up  to  1897  the  course  was  for 
agriculture  only,  but  now  includes  horticulture,  dairy-farming,  surveying  and  forestry.  Its  staff  is  about 
nine  professors,  ten  teachers,  and  a  number  of  instructors. 

The  stay  of  the  Commissioners  in  Norway  was  so  limited  that  no  time  could  be  devoted  to  the 
detailed  study  of  its  system  of  agricultural  education. 

30.  Agricultural  Education  in  Hivcden. — Systematic  instruction  in  agriculture  in  Sweden  can  be 
referred  as  far  back  as  the  so-called  "Era  of  Liberty,'  1718-72.  During  this  period,  chairs  for  the 
advancement  of  agricultural  knowledge  were  established  at  Lund  and  Upsala.  A  little  later,  viz.,  in  1811, 
an  Academy  of  Agriculture  [Landlhrul-aakadcmieii)  was  founded.  A  general  awakening  as  to  the  need 
of  agricultural  schools  following  the  model  of  the  celebrated  Thaer's  Sohriol  at  Moglin,  in  Germany, 
previously  I'eferred  to  in  this  report;,  led,  after  some  time,  to  the  establishment  of  three  types  of  school,  viz.  : — 

(1)  Agricultural  Schools  (Lawllhrti/^-skolorna)  in  which  both  primary  and   secondary  education  are 

given  in  agriculture,  this  being  partly  theoretical  and  partU'  j)ractical. 

(2)  Farmers'  Schools  l^Landtmanuasholorna)  in  which  the  agricultural  education  is  of  a  primary  and 

practical  character,  and — 

(3)  Agricultural    High    Schools    or    Institutes     {Landlbruksiiistiluten)    for    higher    and    professional 

agricultural  education. 

It  may  be  mentioned,  as  shewing  the  far-reaching  influence  of  Thaer's  work  in  Germany,  that  a 
private  agricultural  school  was  founded  in  Sweden  in  1S33  by  Edward  Nonnen  (1804-62),  a  pupil  of  the 
Moglin  School.  This  was  established  at  Degebert;-,  near  Lake  Venern,  and  lasted  till  1852,  up  to  which 
time  it  had  received  200  pupils.     It  was  subsidised  by  tbe  State. 

These  several  types  of  school  are  under  the  control  of  the  Royal  Department  of  Agriculture  {Landl- 
hruhtstyrelsen.) 

There  are  also  State  dairy  schools,  schools  for  farriery,  for  forestry,  etc. 

The  several  classes  of  schools  will  be  referred  to  hereinafter,  without  any  attention  to  mere  detail. 

31.  Agricidtiiral  Schools,  Swedeii. — The  " Lai/dlsbruksskolorna"  oi  Sweden,  the  first  of  which  was 
opened  in  1840  on  the  Orup's  Estate  in  Skane,  as  the  result  of  Go^-crnment  grants,  afi"ord  training  and 
develope  skill  in  the  carrying  out  of  the  various  kinds  of  farm  labour,  and  give  some  degree  of  instruction 
in  theoretical  principles.  The  pupils  have  to  undertake  ewry  kind  of  farm  labour  and  to  act  also  as 
foremen.  The  prominent  feature  of  the  school  is  to  afford  that  training  for  pupils  which  will  enable  them 
to  become  directors  of  labour. 

There  are  at  present  twenty-six  such  agricultural  schools,  two  being  connected  with  the  two  agri- 
cultural high-schools,  of  the  others  there  is,  in  general,  one  in  each  shire  (Liln).  The  annual  number  of 
pupils  is  about  350.  The  course  of  instruction  extends  over  two  years,  but  for  advanced  pupils  this  is 
reduced  to  one  year.  The  theoretical  instruction  is  given  in  the  morning,  and  during  the  winter  in  the 
evening. 

The  entrance  conditions  are  :— The  candidate  shall  be  18  years  of  a^e  ;  he  must  be  accustomed  to 
farm  work,  and  have  passed  through  the  minimum  course  of  the' elementary  school.  Instruction,  board, 
and  lodging  are  provided  free  of  cost. 

32.  Fanning  or  Agroiwmical  Schools,  Sweden.— The  "  Landtniannaslvlorua"  of  Sweden  are  really 
adjuncts  of  higher  primary  schools  (Folkhdysholoma)  and  are  practically  a  sort  of  higher  or  continuation 
course  orientated  with  reference  to  agriculture.  The  schools  are  subsidised  by  the  State,  but  the  pupils 
pay  a  fee  for  the  instruction  and  provide  their  own  board.  The  State  contribution  is  limited  to  £167  per 
annum  (3,000  kroner)  for  each  school,  the  school's  income  having  to  be  of  an  equal  amount.  There  are 
about  twenty  such  schools,  with  about  260  pupils. 

There  are  farm  schools  "winter  schools,"  the  instruction  lasting  from  five  to  six  months.  The 
pupils  must  be  from  18  to  20  years  of  age,  and  must  have  passed  through  an  education  equal  to  that 
given  m  a  primary  school.  Further  than  this,  the  pupil  must  have  been  engaged  for  one  year  in  some 
agricultural  calling.  •' 

33. 
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^n  qw.f  ;  nn?'/ ni?^  I nstUutcs,  hMu-Ther^  are  two  agricultural  institutes  {Landthruksinstituten) 
in  Sweden,  one  at  U  tuna  close  to  Upsala  to  the  north  of  Stockholm,  the  other  at  Alnarp.  The  course  is 
one  of  two  years,  and  includes  the  following  subjects  :—  F  <=  ^.uuiac  i» 

(i)  Fundamental  Sciences  :-A^:^\mA  mathematics,  mechanics,  physics,  meteorology,  chemistry,  geology, 
drS'/"  anatomy  and  physiology  of  domestic  animals,  geodesy  and  surveyingf  levelling, 

(ii)  Prindpal  Technical  Subjects  /—Agronomy,  zootechnics,  dairying,    farm  machinery,  implewents, 

rural  construction,  rural  economics,  aud  book-keoping. 
(iii)  Secondary  Technical  Subjects  .--Special  therapeutics  relating  to  the  domestic  animals,  sylviculture 

horticulture,  politiciil  economy,  economic  law,  communal  law. 

The_  conditions  of  entrance  are  that  the  student  must  be  18  years  of  age ;  that  he  must  have  spent 
one  year  in  practical  agriculture ;  that  he  must  also  have  passed  the  leading  examination  of  the 
elementary  technical  schools,  or  the  sixth  class  of  the  modern  section  of  a  State  Lyceum  (Laroverk). 

The  teaching  staff  consists  of  professors  (Lektorer),  assistant  professors  (Adjunkter),  and  assistant 
masters.     One  of  the  first  is  appointed  by  the  king  for  five  yoars  as  warden  or  rector. 

A  farm  manager  under  the  supervision  of  the  director  is  required  to  explain  to  the  pupils  the 
entire  organisation  of  the  agricultural  property,  the  scheme  of  its  management,  and  of  the  cultivation 
thereon. 

Pupils  at  the  Higher  Colleges  do  not  actually  undertake  farm  work.— The  fees  are  100  kroner 
(say  £5  lis.)  per  annum,  but  the  students  pay  for  their  board  in  addition  to  this. 

The  number  of  pupils  at  the  two  agricultural  institutes  is  between  sixty  and  seventy,  from  which 
it  is  obvious  that  the  cost  to  the  State  of  their  education  is  considerable. 

It  may  be  mentioned  that  there  are  a  limited  number  of  scholarships  available  for  students. 

M.  Swedish  Dairying  Schools.— The  part  that  Sweden  has  played  in  the  improvement  of  the 
modern  dairy  is  well  known  i. 

The  State  and  some  associations  for  the  promotion  of  rural  economy  have  established  a  number  of 
dairying  schools.     At  Alnarp  there  is  a  Dairying  Institute  with  a  higher  and  an  ordinary  dairying  school. 

The  higher  school  requu/es  previous  experience  of  one  year  in  a  dairy,  two  years  at  a  higher 
agricultural  school.     It  qualities  for  teaching  in  dairy-management. 

The  lower  school  also  demands  one  year's  experience,  certificate  of  passing  through  an  ordinary 
school,  and  the  age  must  be  nineteen. 

The  fees  are  600  kroner  (£33  6s.)  for  the  high  school,  and  400  kroner  (£22  4s.)  for  the  lower  school 
for  the  year.     Only  twelve  pupils  are  received  each  year. 

The  Dairying  School  of  Atvidaberg  gives  two  six-month  courses  to  adults  (men  and  women)  who 
already  have  practical  experience.     Fee,  180  kroner  (£10).     Only  four  pupils  are  received. 
The  school  at  Bjorkfors  has  a  one  year  course. 

There  are  State  dairying  stations  with  two-year  courses,  in  which  pupils  receive  board,  lodging,  free 
instruction  and  50  kroner  (£2  1.5s.)  per  annum.  There  are  eighteen  for  the  first  year's  work  and  eight  for 
the  second  year's,  the  former  being  entirely  practical,  the  latter  partly  theoretical  also.  The  entire  cost  to 
the  State  is  about  £1,500  per  annum. 

Societies  for  rural  economy  or  agricultural  societies,  support  forms  of  teaching  similar  to  that  last 
mentioned,  at  a  cost  of  about  £833  per  annum. 

35.  Swedish  Farriery  Schools. — There  are  schools  for  farriery  at  Stockholm,  Alnarp,  and  Skara 
The  Alnarp  School,  opened  in  1863,  through  the  initiative  of  Dr.  O.  Pehrsson-Bendz,  has  the  highest 
reputation.     It  has  a  fine  building  completed  in  1877. 

The  instruction  is  given  by  the  staff  of  the  Alnarp  Agricultural  High  School. 

There  is  a  Veterinary  Institute  also  in  Stockholm,  to  which  detailed  reference  need  not  be  made. 
The  course  is  four  to  five  years.     There  are  340  veterinary  surgeons  in  the  kingdom. 

36.  Instruction  in  Forestry,  The  Institute  of  Forestry,  Sweden. — The  Stockholm  Institute  of  Forestry 
(Skogsinsiitutet)  has  two  courses  in  forestry,  a  higher  and  a  lower.  The  conditions  of  admission  to  the 
lower  course  are  that  candidates  shall  have  qualitied  for  the  sixth  class  of  a  State  Lyceum  (La,roverk)2  and 
shall  have  since  then  been  employed  for  at  least  two  years  in  practical  work  in  forestry,  or  anything 
directly  appertaining  thereto.  To  be  admitted  to  the  higher  course  it  is  necessary  to  have  passed  the 
university  entrance  examination  on  the  scientific  side,  or  should  the  classical  side  have  been  taken,  to  pass 
a  supplementary  examination  in  mathematics,  physics,  and  chemistry,  the  grade  of  which  shall  be  equal  to 
the  qualification  for  university  entrance. 

It  is  further  necessary  (now)  that  the  candidates  shall  have  passed  through  a  one-years'  preparatory 
course  at  the  Omberg  School  of  Forestry. 

The  higher  course  is  available  for  thirty  students  only.  The 

'  At  Qedsholm  in  Skane  in  1840,  R.  Torn^rhjelm  developed  what  is  known  as  the  Holstein  system  of  separating  the 
cream.  The  P.  U.  Gussander  (1793-1871)  system  was  also  tried.  Then  in  1864,  J.  G.  dwartz's  (1819-1S65)  ice-method 
was  invented  and  became  popular  in  Austria,  Denmark,  Finland,  Germany,  Norway,  etc.  This  was  „  supplanted  by  the 
separating  system  1878.  Dr.  Gustaf  de  Laval's  Separators,  C.  A.  Johansson's  Extractor  1887,  A.  Wahlin's  Accumulator, 
and  E.  G.  N.  Salenius'  Radiator  are  probably  too  well  known  to  need  more  than  mention. 

*  That  is  four  years  before  qualification  to  enter  a  university. 
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The  course  is  theoretical  and  practical,  the  latter,  embracing  about  four  months  in  summer  in  each 
of  the  two  years  of  the  course.     The  curriculum  embraces  the  following  subjects : — 

(i).  Special    Technical   Subjects. — Forestry  economics,    including    management    of   forests,    forestry, 

technology,  afforestation,  geodesy  and  surveying,  distribution  of  forests,  mathematics  as  applied 

to  forestry,  agronomy,  forestry  and  game  administration, 
(ii)  Fundamental    Sciences. — Botany,    diseases  of  trees,    game,    its   preservation,    etc.,    geology   and 

geognosy,    zoology,   mineralogy,    chemistry,    physics,    meteorology,   climatology,    economics,  and 

financial  science. 

(iii)  General  Subjects. — Law,  political  economy,  accountancy,  as  applied  to  forestry,  etc. 

The  staff  consists  of  a  director,  two  professors  (lektorer),  four  masters,  and  assistants  for  practical 
work. 

37.  Lower  Forestry  Schools,  Sweden. — There  are  now  eight  forestry  schools  in  Sweden,  two  are 
preparatory  schools  for  the  "  Institutet,"  six  are  for  the  education  of  forest-rangers. 

The  course  of  instruction  embraces  the  following  subjects,  viz  : — ■ 

(i)  Theoretical  and  Technical. — Forestry  economics,  botany,  zoology,  mathematics,  cartography, 
writing,  accountancy,  gamekeeping  and  preservation,  management  of  forests,  the  regulations  as 
to  supervision  of  forests. 

(ii)  Practical  Work. — Forest  and  field  surveying,  sylviculture,  the  thinning  and  exploitation  of  forests. 
The  course  is  uniformly  one  year.     Ten  pupils  annually  are  lodged  gratuitously. 

38.  Concluding  Remarks. — Sweden  clearly  recognises  the  increasing  importance  of  the  various 
forms  of  agricultural  education.  It  has  established  chemical-analysis  stations  at  Skara,  Halmstad,  Kalmar, 
Vesteras,  Orebro,  Jonkoping,  Hernosand,  Lulea,  and  Visby,  nine  in  all.  Each  receives  a  State  subsidy  of 
£222  (4,000  kroner,  Lulea,  5,000  kronor),  and  from  the  agricultural  societies  from  £111  to  £295  (2,000  to 
5,300  kronor).     They  have  an  income  also  from  analysis,  amounting  in  one  case  to  about  6,000  kronor 

With  the  exception  of  the  Jonkoping  station,  all  these  are  connected  with  seed-control  stations. 
In  1901,  11,273  analyses  were  made,  and  about  8,000,0001b.  of  seed  were  examined. 

A  considerable  number  of  experimental  farms  exist,  which  are  educational  in  their  function.  The 
experiments  are  accurately  conducted,  and  are  carried  out  on  a  strictly  scientific  basis. 

In  conclusion,  it  may  be  remarked  that  the  methods  of  Sweden  in  regard  both  to  agriculture  and 
forestry  offer  definite  suggestions  as  regards  the  management  of  the  Public  estate  in  New  South  "Wales, 
and  the  assistance  of  that  primary  production  on  which  much  else  depends. 


CHAPTER  XLIII. 
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CHAPTER  XLIII. 


Apfricultural  Education  in  Switzerland. 


[G.  H.  KNIBBS.] 


1.  Introduction. — Although  the  whole  provision  for  agricultural  education  in  Switzerland  was  not 
examined  by  the  Commissioners,  on  account  of  the  great  limitation  of  time  for  their  task,  certain  features 
were  observed  as  opportunity  allowed.  At  Ziii'icli,  for  example,  a  visit  was  paid  to  the  Federal 
Polytechnicum  (die  eidgeniissische  polytechnische  Schale),  which  has  an  agricultural  and  forestry 
department  (Land  und  fvrstwirtschaftliche  Ahteilung.  This  department  has  three  branches,  viz.  (i)  A  School 
of  Forestry  (Forstschule)  ;  (ii)  A  School  of  Agriculture  {Landwirtscha/tliche  Schule)  ;  and  (iii)  An 
Agricultural  Engineering  School  {KuUur-Ingenieiir-Schule). 

At  Lausanne,  the  "Institut  Agricole,"  in  which  practical  agriculture  is  taught,  was  also  visited. 
Besides  these,  the  school  for  veterinary  medicine  {Tierarznelschule)  in  Zurich,  and  the  one  in  Berne,  were 
also  seen.  Then  there  are  dairying  schools,  sucli  as  that  at  Moudoni.  A  brief  reference  to  some  of  these 
will  probably  be  sufficient. 

2.  The  Agricultural  and  Forestry  Department  of  the  Polytechnic  at  Ziirieh. — The  .Ziirioh 
Polytechnicum  was  founded  in  1854.  It  has  annexed  to  its  various  schools,  experimental  stations.  These 
are  known  as  Annex- Anstalten  :  for  example,  there  is  a  federal  central  station  for  forestry  experiments  in 
Connection  with  the  forestry  school  (die  eidgeniissische  Zentralstation  fiir  das  forstliche  Yersuchswesen), 
founded  in  1885.  There  is  also  an  experimental  station  for  agriculture  {die  eidgenossischen  Anstalten  fiir 
landwirtschaflliche  Untersuchungen)  connected  with  the  agricultural  school,  this  last  embracing  two 
divisions,  viz.  :  (1)  the  station  for  agricultural  chemical  experiments  [die  agrikidtw'chemische  Unter- 
suchungsstation)  and  (2)  the  seed-testing  station  (die  Samenkontrollstation). 

As  is  well  known,  the  equipment  of  the  Federal  Polytechnicum  at  Zurich  is  of  a  very  complete 
description  ;  it  is  one  of  the  greatest  schools  of  the  world,  and  its  teaching  is  of  the  highest  order.  It 
will  perhaps  be  sufficient  to  give  the  programmes  of  the  schools  dealing  with  forestry,  agriculture,  and 
agricultural  engineering.  These  will  be  taken  in  the  order  indicated  in  the  programme  for  the  year 
1902-3. 

3.  School  of  Forestry,  Ziirich. — The  course  in  forestry  lasts  six  semesters,  that  is  to  say,  three 
years.     The  details  of  the  work  are  as  shewn  in  the  following  tables,  viz.  : — 


(A.)  School  of  FoeesteY  (6  Semesters). 


I  Tear — \st  and  '2nd  Senieetere, 

Subjects. 

Higher  Mathematics   ... 

Exercises  in  Mathematics 

Inorganic    Chemistry,    with    "Repeti- 
tion"          

Introduction  to  the  Forestry  Sciences 

Excursions 
f  General  Botany 
("Repetition"... 

{  General  Zoology,  with  special  regard  t(5 
J      animals  of  most  importance  in  agri- 
j      culture  and  forestry 
("Repetition" 

Plan-drawing    ... 

Technical  Arithmetic  ... 

The  elements  of  National  Economy  . . . 

"Repetition" 

f  Political  Economy 
)  ''Repetition"  ... 


Hours  per 
Week. 


4 
1 

i  day 
3 
1 


4 
1 
4 
1 
3 
1 
2 

1 


//   Year — ■■'ird  and  ith  Semesters. 
Subjects. 


J  Physics ... 

\  "Repetition"  ... 

Forest  Culture,  Part  I. 

Excursion  and  Exercises 

The  Theory  of  the  JSTutrition  of  Plants 

Surveying 

Exercises 
(  General  Geology 
\  "Repetition" 

The  Pathology  of  Plants  with  "  Repeti- 
tion"... 

Practical  Microscopy  ... 

Meteorology  and  Climatology 

Science  of  Finance 

"Repetition" 

I  Financial  Science  (French)     

I  "Repetition" 


Hours  per 
Week. 

4 
1 

5 

1  day. 


3 

2 
4 
1 

1 

2 

3 

2 
1 

2 
1 


/// 


'  Also  seen  by  the  Commissioners. 
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///  Year — bth  and  6t?i  Semesters. 


Subjects. 

Protection  of  Forests  ... 
Political  Forestry,  Police  Forestry, 

Statistics 
The  arrangements  of  Forests  . . . 
The  utilisation  of  Forests 
Excur.sions  and  Exercises 
Forest     Culture,     Part    II 

chapter) 


Hours  per 
Week. 

3 


and 


(selected 


4 

4 

3 

day 


///  Year — continued. 

Subjects. 

Road  and  Water-works,  with  "  Repeti- 
tion"  

Exercises  in  Design 

Traffic  Laws  (Part  II),  with  "  Repeti- 
tion " 

Fishing  and  Pisciculture 

Mountain  Pasturage    ... 

Pathology  of  Plants,  with  "Repetition" 


Hours  per 
Week. 


4 

4 

3 

2 

1 
1 


4.  School  of  Ayriculture,  Zurich. — The  School  of  Agriculture  lasts  five  semesters,  that  is  to  say, 
two  and  a  half  years.  For  those  who  desire  to  give  special  attention  to  dairying  there  is  a  modification  in 
the  second  and  third  year  work,  indicated  hereunder. 

The  programme  of  instruction  and  work  is  as  follows,  viz.  :  — 


(B.) — School  of  Agriculture — (.5  Semesters). 


Hours  per 
Week. 


/  Year — \st  and  Ind  Semesters. 

Subjects. 

Mathematics     ... 

Inorganic   Chemistry,   with    "  Repeti- 
tion "  4 

J  General  Botany  ...  ...  ...  3 

\  "Repetition" 1 

/  General  Zoology,  with  regard  to  animals 
J       of  most  importance  in  agriculture  and 

\      forestry         ...  ...  ...  ...  4 

(."Repetition"  ...  ...  ...  ...  1 

J  The  elements  of  National  Economy  ...  3 

(  "Repetition" 1 

{  Political  Economy       ...  ..  ...  2 

\  "Repetition" 1 

The    theory  of    Practical  Agriculture, 

I  Part  2 


II  Year — Zrd  and  ith  Semester's. 
Subjects. 


f  Physics... 

I  "Repetition" 

(  Theory   and  Practice  of   General  Agri 
■f       culture,  II  Part 

(  "Repetition" 

j  The  general  theory  of  the  Breeding  of 
'J       Animals 
(  "  Repetition  "... 

Climatology  and  the  Science  of  Agricul 
ture  ... 

Cultivation  and  Manuring 

Bacteriology  for  Farmers,  I  Part 

Agricultural  Chemistry,   I  Part.     Th 
theory  of  plant  nutrition     ... 

The  regimen  of  Domestic  Animals     .. 

Plant  pathology,  with  "Repetition".. 

Practical  Microscopy  ... 

Fruit  Culture  and  the  Science  of  Fruit 
growing 
f  General  Geology 
I  "  Repetition  "... 

AgriculturalMachines  and  Tools,  I  Part 

Agricultural  constructions 
(  Financial  Science  (German)    . . . 

(  "  Repetition  " 

(  Financial  Science  (in  French) 
("Repetition" 


Hours  per 

Week. 

4 

1 


///  Year — 5th  Semester. 


Subjects. 


Estimation  of  Agricultural  Production 

Agricultural  Book-keeping 

The  Breeding  of  Sheep,  Pigs,  etc. 

Agronomical  Exercises,  including  the 
Examination  of  Milk 

Cattle-breeding,  II  Part 

Draining  and  Irrigation 

Agronomical  Exercises 

Agricultural-chemical  Technology  (the 
Manufacture  of  Sugar  and  Spirits, 
Chemistry  of  Dairying,  etc.) 

Dairy  technique 

Practice  in  the  Agricultural-chemistry 
Laboratory    ... 

Bacteriological  Laboratory  Practice  . . . 

Viticulture  and  the  Manufacture  of 
Wine 

Commercial  Laws  (II  Part),  with 
"Repetition" 

Elements  of  the  Equipment  for  Agri- 
cultural Industry 

Agricultural  Arithmetic,  with  Exercises 

Agricultural  Seminarial  Exercises 

Forestry  for  Farmers  ... 

The  Pathology  of  Plants,  with  "Repeti- 
tion " 


Hours  per 
Week. 

1 

2 
2 

3 

2 
2 

9 


1 


//  Year — Ist  and  2nd  Semesters. 
For  Students  who  intend  to  specially  study 


dairying : — 


Dairy  Technique — //  Year. 

Mountain  Flora 

Mountain  Pasturage    ... 

Chemistry  of  Milk  and  Milk  Products 

Dairy  Technique  I 

///  Year — bth  Semester. 

Dairy  Book-keeping    ... 

Laboratory  Practice  in  Bacteriology... 


Hours  per 
Week. 

1 
1 

2 

2 


12 


b  School  of  Agrxcnltural  E,ighieermg.~1\x%  course  in  agricultural  engineeiing  is  a  5-semester 
course,  that  is  to  say,  it  occupies  two  and  a  half  years.  The  profession  of  the  agrfcultural  engineer 
(Kultur-Ingenieur)  is  a  we  1-recogn.sert  one  in  Europe,  and  is  one  which  is  of  great  assistance  in  the 
development  of  primary  production.  The  high  character  of  the  course  will  be  apparent  on  a  study  of  the 
range  oi  subjects  undertaken.  ^ 

The 
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The  curriculum  is  as  follows  : — 


(C.)  Agricultural  Engineering  School  (5  Semesters). 


I  Year — \st  and  2nd  Semesters. 

Subjects. 

J  Differential  Calculus   ... 

\  "  Repetition  "  and  Exercises  ... 

]  Differential  Calculus  (in  French) 

I  "  Repetition  "  and  Exercises  ... 

j  Descriptive  Geometry ... 

I  "Repetition"  and  Exercises  ... 

Descriptive  Geometry  (in  French) 

"  Repetition  "  and  Exercises  ... 
(■  Analytical  Geometry  ... 
\  "Repetition" 

Drawing  of  Plans 

Technical  Arithmetic  ... 

Agricultural   Botany    with     "  Repeti- 
tion"   


Hours  per 
Week. 
4 
3 
4 
3 
4 
5 
4 
5 
4 
1 
4 
1 


//  Tear — 'Srd  and  ith  Semesters. 

Subjects.  Hoursper 

•'  Week. 

Physics...          ...          ...          ...         ...  4 

"Repetition     ...          ...          ...         ...  1 

f  Surveying          ...          ...          ...          ...  5 

■)  "Repetition" 1 

Exercises  in  Surveying           ...          ...  2 

J  Cadastral  Surveying    ...          ...          ...  3 

(  Exercises          ...          ...          ...          ...  2 

f  Road  and  Water- works  with  "Repetition''  4 

I  Exercises  in  Design     ...          ...          ...  4 

Agricultural  Science    ...          ...          ...  3 

(  General  Geology           ...          ...          ...  4 

\  "Repetition" 1 

Climatology  and  Science  of  Agriculture  3 

Mountain  Agriculture             ...          ...  1 


///  Year — ^th  Semester. 

Subjects. 

Projection  of  Maps 
Agricultural  Technics    ... 
Exercises  in  Design 
Geodetical  Practice 

Commercial  Law  (II  Part),  with  "Repetition" 
Law   relating   to   Technics  (viz.,  to  buildings,  railways,   and 
water-rights) 


Hours  per 
Week. 

1 

3 
6 


6.  Seed-testing  Station,  etc.,  .Zurich. — The  Commissioners  visited  the  seed-testing  station  in  connection 
with  the  agricultural  course.  The  examination  embraces,  among  other  things,  the  size,  perfection, 
germination-frequency,  etc.,  of  the  seeds. 

The  station  for  the  analysis  of  soils,  fertilisers,  etc.,  is  near  the  seed-testing  station,  and  is  excellently 
equipped. 

The  central  administration  for  all  agricultural  experimental  stations  is  at  Liebefeld,  Berne.i 
Considerable  progress  is  being  made  in  agricultural  development  through  scientific  instruction. 


7.  Agricultural  education  at  Lausanne,  Switzerland. — Among  other  places,  some  little  time  was 
spent  by  the  Commissioners  at  Lausanne  in  the  study  of  the  Swiss  developments  in  Agricultural  Education. 
The  Winter  Course  of  the  Cantonal  School  of  Agriculture  is  given  at  the  "  Institut  Agricole,  du 
Champ-de-l'Air,"  at  that  Capital.  It  commences  about  the  beginning  of  November,  and  lasts  till  about  the 
middle  of  March.  The  instruction  is  attended  by  natives  of  the  Canton  of  Vaud,  by  about  half  as  many 
from  the  other  Swiss  Cantons,  and  by  a  small  number  of  foreigners.  The  complete  programme  covers  two 
years,  and  is  developed  as  follows  : — 

Course  in  the  "  Institut  Agricole,"  Lausanne. 
First  Year. 

Agrology  (3  houi's)^. — This  includes  : — (a)  The  physical  properties  of  the  soil,  and  its  functions  in  regard  to 
moisture ;  the  absorption  of  air ;  and  the  absorption  and  retention  of  heat :  (b)  Mechanical 
means  of  changing  the  properties  of  the  soil ;  drainage  and  its  cost ;  irrigation ;  various  forms  of 
labour  expended  on  agricultural  plots. 

Swiss  Agriculture  (2  hours). — The  importance  and  future  of  the  agricultural  industry  ;  the  general  character 
of  Swiss  agriculture  ;  climate  and  its  influence  ;  the  various  regions,  viz.,  valley  and  hills,  the 
mountainous  and  Alpine  region  ;  soil-formation  and  comparison  between  the  condition  of  things 
in  Switzerland,  Belgium,  Holland,  and  Sweden.  Swiss  agricultural  plants ;  cattle ;  intensive 
and  extensive  culture  ;  importation  and  exportation. 

Agricultural  Botany  (3  hours).— The  role  of  plants.  Botanical  divisions  ;  description  of  plant-organs  ; 
plant-reproduction ;  questions  of  fecundation  and  hybridisation,  and  constitution  ;  physiology ; 
the  outlines  of  geographical  botany  ;  and  descriptive  botany. 

General  and  Agricultural  Chemistry  (3  hours). — General  ideas,  physical  conceptions,  the  nomenclature  and 
notation  of  chemistry. 

Descriptive  Chemistry  (2  hours).— Metalloids.  The  function  of  nitrates,  and  of  nitrogen,  nitrogen 
fertilizers,  carbon,  hydro-carbons,  etc.,  and  their  role  in  plant-life.  Sulphur,  phosphorus,  etc.,  and 
the  part  they  also  play  in  plant-life.  Phosphate  fertilizers.  Silica  and  its  function  in  plant-life ; 
metals,  organic  chemistry,  proteids,  ferments. 

Agricultural  hook-keeping  (1  hour). — Discussions  of  the  profits  and  losses  of  the  agriculturist,  and  the 
circumstances  which  affect  these.  Book-keeping  in  .single  and  double  entry  ;  registries, 
inventories,  budgets,  etc.  The  complete  accounts  of  a  farm  of  15  hectares  are  kept,  by  way  of 
demonstration  and  practice. 

Linear  Drawing  (2  hours).— Drawing  of  geometrical  figures ;  of  agricultural  machines  ;  and  of  agricultural 
buildings.  Geology 


^  Centralverwaltung  der  schweiz.  landwirts. 
'  The  number  of  hours  per  week  throughout. 


Versuchs  und  Untersuchungsanstalten. 
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Geology  (2  hours).— As  the  wd,y  in  which  this  subject  is  taken  was  nob  mentioned  in  connection  with  the 
other  courses  in  Agriculture,  the  programme  is  given  somewhat  more  fully.  _  The  aim  and 
application  of  Geology  appropriate  to  Agriculture  are  elucidated  as  follows  :— Daily  modification 
of  our  earth  ;  the  modifying  agents  ;  the  atmosphere  and  aerial  erosion;  effect  of  frost;  movement 
of  sand  and  sand-dunes  ;  steppes  and  deserts  ;  geological  conditions  giving  rise  to  springs  of 
infiltrated  water  ;  deep  and  superficial  springs  and  their  regime  ;  land-slips  and  other  movements 
of  the  surface  ;  their  causes,  precursory  phenomena,  consequences  and  prevention  ;  running- 
water  ;  torrents ;  their  effects,  their  utility  and  disadvantages ;  erosion,  sedimentation  caused  by 
torrents  ;  principles  of  improving  their  course  ;  streams  and  rivers  ;  work  of  great  rivers ;  deltas, 
alluvial  deposit ;  sheets  of  water  ;  lakes,  rivers,  and  oceans ;  glaciers  and  their  pha^nomena  ;  their 
influence  upon  the  climate  of  valleys  ;  ancient  glaciers  and  their  influencs  upon  the  nature  of 
the  soil  of  Switzerland.  The  influence  of  organised  beings  upon  our  globe;  internal  forces; 
minerals,  their  forms  and  properties ;  principal  kinds  and  the  part  they  play  in  the  formation  of 
earth  ;  products  of  their  decomposition  ;  generalities  as  to  the  terrestrial  crust  and  its  formation ; 
a  table  of  geological  epochs.     Ground-plots  in  general. 

Switzerland  and  its  Cintona,  maps  and  geological  profiles  ;  geological  agriculture  ; 
generalities.  Relation  of  the  chemical  knowledge  of  the  soil  to  geology  ;  complementary  and 
fertilizing  material ;  agronomic  geologic  il  charts  ;  agricultural  surveys  and  appraisements;  study 
of  the  ground  ;  of  the  various  geological  epochs  ;  and  their  relation  to  the  soil,  and  to  cultivation. 
Switzerland  and  the  Canton  of  Vaud. 

Geometrij  and  Measurement  (1 J  hour).— («)  AVeights  and  measures  ;  origin  of  the  Metric  system  ;  countries 
which  have  adopted  it  ;  measures  of  length,  of  surface,  of  volume  and  capacity  ;  weight.  Federal 
law,  its  dispositions;  the  monetary  system;  (6)  Measurement  of  surfaces;  calculation  of  the 
square,  rectangle,  parallelogram,  rhombic  figures ;  triangles,  trapeziums,  and  polygons ;  regular  or 
irregular  figures.  The  circumference,  sector,  or  segment  of  a  circle ;  setting  out_  an  ellipse  for 
gardeners,  (c)  Cubature  of  solids,  area  of  surface,  volume,  various  forms  of  prism,  pyramids, 
cylinder,  cones,  sphere  and  spherical  sector  ;  gauging  of  casks,  of  heaps  of  gravel,  etc. 

Givio  Instruction  (1  hour). — Public  Cantonal  Law  ;  general  principles  of  public  law  ;  international 
relations ;  study  and  history  of  the  Cantonal  Constitution  ;  examination  of  the  principal  laws  of 
the  Canton  Vaud ;  exercise  of  political  rights  ;  communal  organisation,  etc. 

Eiiral  Lngislathn  (1  hour).— Federal  and  Cantonal  Law ;  their  purpose  ;  distinctions  as  regards  property, 
movables  and  immovables  ;  the  public  domain  ;  property  ;  usufruct ;  service  ;  tbe  rural  code  ; 
limits;  boundary  adjustment;  intermediary  closures;  walls;  plantations;  the  law  respecting 
roads ;  passages ;  mode  of  acquiring  service  ;  title  ;  prescription,  etc. ;  the  head  of  a  family  ;  law 
concerning  real  property. 

Agricultural  .Mechanics  (2  hours). — The   subjects  treated  are  :  Force  and   motion  ;  forms   of  motion  ;  of 
force  ;  centre  of  gravity  ;  machines  in  a  state  of  equilibrium  ;  of  uniform  movement ;  the  produc- 
tion and  modification  of   movement  by  force  ;  passive   resistance,  or  inertia ;  machines,  with  the 
condition  of  nonuniform  movement ;  transport  of  loads  ;  motors  ;  hydraulics. 
Each  of  these  subjects  is   treated  with  some   degree  of  fulness.     The  details  for  the  last-mentioned 

subject  will  perhaps  give  a  sufiioient  indication.     In  hydraulics  then  the  following  details  are  treated  :  — 
The  motion  of  water  at  an  orifice;  ajutages  and  their   effects;  the  syphon;  constant  and   variable 
flow  ;  motion  in  pipes  ;  in  canals  and  rivers  ;  measurement  of  velocity  ;  gauging. 

Agricultural  meteorology  (2  hours). — It  is  desirable  to  give  a  f  lirly  full  indication  of  the  way  in  v,'hich  this 
subject  is  treated,  which  is  as  follows  : — 

General  aper9u   of  meteoroldjy.     General  study  of   the  atmosphere;  its   constituent  gases 
from  the  point  of  view  of  agriculture  ;  floating  organic  germs. 

Heat. — Thermometers,  their  use  ;  method  of  observing  ;  mean  temperature  ;  temperature  curves  ;  sources 
of  heat ;  interior  heat ;  isogeothermal  lines.  Solar  heat  ;  the  movement  of  solar  heat  in  the 
earth's  crust ;  variation  with  different  substances  ;  the  heating  of  the  atmosphere  ;  isothermal 
lines;  isotheriali  and  isochimatic-  lineb  ;  diminution  of  temperature  with  altitude  and  with 
latitude,  and  its  relation  to  agriculture  ;  temperature  of  the  sea  ;  of  lakes  and  springs ;  quantity 
of  heat  necessary  for  plants  in  order  that  they  may  fulfil  their  several  vital  acts. 

Atmosjjheric  pressure. — Barometer;  wind;  causes  of  barometric  variation ;  application  to  the  forecasting 
of  the  weather. 

Atmospheric  humidity. — Hygrometers  and  their  use  in  relation  to  changes  of  the  atmospheric  state  ;  fogs, 
clouds,  rain,  snow,  hail,  dew,  hoar  frost,  etc.  ;  pluviometers  ;  water  precipitated  from  the 
atmosphere  and  its  relation  to  vegetation  ;  the  deforestation  of  mountains. 

Atmospheric  electricity. — Its  effects;  precautions  during  storms;  lightning,  lightning-rods,  (>tc.  Sunlight 
and  its  relation  to  vegetation  ;  rainbows,  mirage,  halos,  etc.  ;  relation  of  these  pha^nomena  to  the 
state  of  the  atmosphere. 

Zoology  (2  hours). — This  subject  is  treated  in  a  somewhat  different  manner  from  what  it  is  in  Belgium, 
Commencing  with  the  general  notions  of  anatomy  and  ph3'siology  of  man  and  domestic  animals, 
the  cell  and  its  life  is  treated  of  ;  principal  animal  tissues  and  membranes,  and  their  properties  ; 
osmosis  ;  digestion,  with  a  description  of  the  digestive  apparatus  and  its  functions  ;  the  circulation 
of  the  blood,  its  nature  and  composition  ;  the  pulse,  fever,  etc.  ;  pha;noniena  of  congestion  and 
syncop(> ;  hemorrhage  and  bleeding  ;  the  circulation  of  the  lymph  ;  importance  of  this  function 
for  the  health  and  development  of  animals  ;  what  increases  and  what  retards  such  circulation ; 
glands  and  obstructions ;  respiration  and  chest  capacity;  chest  movement;  modification  of  the 
air  ;  the  influence  of  oxj'gen  ;  of  cai'bon-dioxide ;  of  carbon-monoxide,  and  of  water-vapour ; 
animal-heat  and  assimilation  ;  secretion  ;  gland  tissues  ;  milk-secretions  ;  secretion  of  fat ; 
excretion  ;  urine  and  the  function  of  the  s^kin  ;  transpiration  and  sweat ;  sebaceous  matter  ;  grease, 
hygiene  of  the  function  ;  tbe  production  of  hair  and  horn  ;  pigmentation  ;  albinism  ;  melanism  ; 
importance  of  these  phajnomena  in  animals  ;  their  causes  in  relation  to  various  functions  ;  the 
Tiervous  system  and  its  functions  ;  tbe  locomotor  system  and  its  functions  ;  animals  useful  for  the 
Swiss  agriculturist,  their  habits  and  classification;  guiding  principles  of  their  relative  utilities. 

2lammals, 

J  Isotherms  which  express  the  mean  temperature  for  the  summer  season. 
■  Isotherms  similarly  expressing  the  mean  temperature  of  the  winter  season. 
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Mammals,  Cheiroptera,  earnivora,  inseotivora,  rodentia,  rumantia,  suidte,  equidaj ;  prinoipa'l  breeds ; 
on  domesticity  in  general ;  and  on  the  development  of  such  animals  as  are  not  taken  in  the  course 
on  zootechnics  ;  dogs,  hares,  etc. 

Birdi. — Rapaces,  diurnal,  and  nocturnal.  Birds  of  econoaiic  importance  are  treated  of ;  their  development, 
incubation,  breeds,  etc. 

General  zootechnics  (2  hours). — Besides  a  treatment  of  this  subject  in  a  general  manner,  somewhat  similar 
to  that  indicated  in  the  Belgian  programmes,  special  attention  is  given  to  the  question  of  care 
during  gestation;  the  causes  of  abortion  and  monstrosity;  the  care  to  be  given  during  second 
dentition  ;  the  influence  of  this  period  on  the  animal's  development ;  of  the  fab  during  the  plastic 
period  ;  of  castration  of  male  and  female ;  of  the  specialisation  through  selection  and  breeding  ;  of 
the  influence  of  consanguinity  ;  its  utility  and  inconveniences,  the  importance  of  animal  pedigree  ; 
the  influence  of  each  parent  in  crossing  ;  difficulties  of  maintaining  the  consistency  of  any  breed 
submitted  to  crossing;  general  questions  concerning  digestion  ;  feeding,  and  the  care  of  domestic 
animals. 

Second  Year, 
The  subjects  of  the  Second  Year  are  as  follows : — 


Subject. 

1.  General  Agriculture 

2.  Apiculture 

3.  Arboriculture  ... 

4.  Surveying 

5.  Botany 

6.  Agricultural  Chemistry 

7.  Agricultural  Building 

8.  Rural  economy  in  Switzerland 

9.  Horticulture  and  Kitchen  Garden 

In  the  detailed  programmes, 


Hours  per 

Week. 

3 

2 
2 

1 

2 
2 
1 
2 
o 


Subject. 

Hours  per 
Week. 

10.  Dairying  Industry  ... 

11.  Civic  Instruction 

1 2.  Rural  Legislation    ... 

13.  Agricultural  Mechanics 

,            2 

14.  Forestry 

15.  Viticulture 

11 

16.  Zoology         2 

17.  Special  Zootechnics 3 

18.  Special  Course  for  Cittle  Inspectors         li 

hese  subjects  are  very  methodically  developed. 


8.  Equipment  of  the  Institut  Agncole.—Th:\&  establishment  has  a  considerable  and  well-equipped 
museum,  a  large  experimental  garden,  the  necessary  laboratory  apparatus,  and  it  is  well  provided  for 
teaching.     A  special  feature  of  the  Institute  is,  perhaps,  the  meteorological  equipment. 


9.  Lecture  Notes.— -A  detail  of  the  teaching  method  in  this  school  which  struck  the  Commissioners 
as  being  of  considerable  value,  was  the  use,  to  some  extent,  of  a  special  form  of  note-book  ;  for  example,  in 
the  treatment  of  Agricultural  implements  and  machines  two  note-books  are  used  of  about  260  or  270  pages 
in  all.  These  are  lithographed,  and  contain  the  headings,  shewing  the  development  of  the  subject,  and 
give  at  the  same  time  diagrammatic  illustrations,  while  plenty  of  space  is  left  for  the  student's  own  notes. 

The  two  following  examples  will  give  a  suflScient  indication  of  the  arrangement  of  the  note-books. 

Economic  and  Moral  Effects  of  Machines. 


Leads  to  abundance,  and   lowers  the  price  of 

products. 
Saves  from  brutalising  labour. 
The  worker  replaced. 

Economic  harmonies  of  Bastian. 

The    needs    of    Society   increase    unceasingly, 
(Examples). 


The  Wheel. 

Object  of  rolling. 

Theoretical  Study  of  the  Wheel. 
DiflFerent  Species. 

Diameter. 

Weight. 

The  resistance  to  rolling  is  in  the  inverse  ratio 

of  the  diameter  of  the  rolling  body. 
[There  is  here  a  lithographed  diagram  shewing 

this  geometrically.] 

3— 4D 


Actual   facts   appear  to   be  in  disagreement  with  these 

principles. 
This  is  not  due  to  the  machinery. 
Mechanics  has  made  less  progress  in  Agriculture  than  in 

Industry. 
Causes  which  have  hindered  the  introduction  of  Machinery 

in  Agriculture. 
What  may  be  urged  in  favour  of  Machinery. 


The    line    of    traction    must    be    inclined.     [Illustrated 

diagram.] 
A  small  wheel  compresses  the  soil  more  than  a  large  one  of 

equal  breadth  and  weight. 
Duration  of  the  pressure. 
A  small  wheel  of  the  same  weight  and  breadth  as  the  larger 

one  is  more  efficacious  in  breaking  clods. 
Resume. 

Raised  shafts.     [Illuatrative  geometrical  diagram.]  _ 
Breadth — The   force   of   compression  of  a  wheel    is  the 

inverse  ratio  of  its  breadth. 
Excessive  breadth  makes  turning  difficult. 


Etc.,  etc. 


The 
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The  student  puts  such  notes  as  he  thinks  fit  against  these  headings  during  the  lecture,  greatly  saving 
his  time,  and  helping  him  to  make  thoroughly  systematic  records. 

As  is  common  in  Germany,  the  lectures  are  often  lithographed  in  script,  the  necessary  diagrams 
being  on  the  pages  with  the  text;  the  lectures  are,  in  general,  developed  in  a  most  systematic  manner,  and 
are  well  illustrated.  By  way  of  making  this  point  clear,  the  figures  for  the  lectures  on  "  Agricultural 
Meteorology  and  Weather-forecasting"  may  be  referred  to.  These  lectures  are  given  by  the  Professor, 
Henri  Dufour,  the  Professor  of  Phy.sics  and  Meteorology  in  the  University  of  Lausanne. 

Figures  1,  2,  3,  shew  the  thermometers  ;  4,  the  method  of  installing  them  in  a  louvred  structure, 
open  on  the  north  side  in  the  northern  hemisphere.  Fig.  5  illustrates  the  variation  of  temperature  in 
Summer,  Autumn,  and  Winter,  at  different  depths  in  a  lake.  Fig.  6  indicates  how  to  install  a  thermometer 
for  measuring  the  temperature  of  the  soil.  Fig.  7  illustrates  solar  variation.  Fig.  8  is  the  Campbell  and 
Stokes  heliograph  for  the  measurement  of  insolation.  Fig.  9,  the  Pouillet  pyrheliometer.  Fig.  10,  the 
actinometer.  Fig.  11,  the  absolute  hygrometer,  viz.,  an  apparatus  for  measuring  the  quantity  of  moisture 
taken  up  by  sulphuric  acid  from  a  cubic  metre  of  air  passed  through  the  acid  by  means  of  an  aspirating 
pump.  Fig.  12,  shews  the  pine-branch  used  in  country  places  as  a  relative  hygrometer;  and  fig.  13, 
Saussure's  hair-hygrometer.  Figs.  14,  15,  and  16  are  repetitions,  while  17  shews  the  proper  method  of 
installing  a  pluviometer  (rain  gauge).  Fig.  18  gives  the  forms  of  snow  crystals  ;  19,  of  hail;  20,  Richard's 
self-registering  barometer  (aneroid).  Fig.  21  illustrates  three  forms  of  mercurial  barometer  ;  fig.  22,  the 
movement  of  a  centre  of  depression  and  the  direction  of  the  wind  which  results  therefrom,  together  with 
the  state  of  the  sky  associated  therewith,  and  the  places  where  rain  may  be  expected,  and  where  it  will 
cease.  Fig.  23,  shews  similarly  the  movement  of  the  centre  of  high  pressure.  Fig.  24,  a  cyclone;  fig.  25, 
apparatus  for  observing  the  apparent  velocity  of  clouds  ;  fig.  26,  apparatus  for  the  direction  of  wind.  Figs. 
27  and  28  are  anemometers  ;  while  fig.  29  represents  the  vertical  circulation  of  wind  at  the  shore  of  a  lake. 
Fig.  30  illustrates  the  air-currents  in  mountains  and  valleys.  Fig.  31  shews  the  method  of  installing 
lightning-conductors  on  houses;  32,  refraction  in  water,  and  32  and  33  the  production  of  the  rainbow  by 
refraction,  etc.  Fig.  34  illustrates  the  production  of  parhelia  ;  35,  the  refraction  in  crystals  of  ice.  A  map 
shewing  isothermal  lines,  and  chart  shewing  the  annual  variation  of  temperature  based  on  the  mean  for 
half  a  century,  closed  the  illustrations  of  the  lecture-course. 


10.  Agricultural  pitblicaiions  of  Lausanne. — At  Lausaune  is  published  the  "  Chronique  Agricoledu 
Canton  de  Vaud,"  the  organ  of  the  Agricultural  Institute.  The  publication  is  under  the  auspices  of  the 
Department  of  Agriculture,  and  is  edited  by  M.  S.  Bieler,  the  Director  of  the  Institute,  to  whom  the 
Commissioners  are  under  obligations  for  his  kindly  courtesy  to  them.  The  1902  volume  is  that  of  the 
fifteenth  year  of  publication,  and  the  volume  runs  into  about  650  pages  of  matter.  The  parts  are  issued 
fortnightly,  and  the  subscription  is  only  2  francs  for  Switzerland,  and  3  francs  50  cents,  for  all  countries  in 
the  Postal  Union.     With  the  editor-in-chief  are  nine  collaborators,  viz.,  the 

Professors  of  Chemistry  and  Physios  in  the  University 
Director  of  the  Viticultural  Station,  a  University  professor 
Chief  of  the  agricultural  experiment  and  analysis  station 
Secretary  and  Principal  Gardener  of  the  Agricultural  Institute 
Directors  of  the  Seed-Control  Station,  and  Dairying  Station 
Chief  of  the  Forestry  Department. 

All  matters  concerning  agriculture,  viticulture,  forestry,  general  agronomy,  dairying,  and  the 
teaching  of  these  subjects  are  treated  in  the  Chronicle.  For  example,  the  question  of  the  function  of 
nitrobacteria,  of  the  role  of  earth-worms,  in  connection  with  agriculture  ;  the  utility  of  bombarding  clouds 
in  order  to  prevent  the  formation  of  hail,  the  precipitation  being  in  the  form  of  rain  instead  ;  the  influence 
of  cutting  and  of  the  position  wlien  setting  of  the  eyes  of  potatoes  on  the  yield  ;  fruit-drying  ;  these  and 
similar  questions  of  either  a  scientific  or  practical  character ;  are  discussed  in  a  suitable  manner  for  the  end 
in  view,  viz.,  the  practical  instruction  of  the  agricultural  part  of  the  population. 

Incidentally  it  may  be  mentioned  that  hail-cannon  were  noticed  installed  over  very  considerable 
areas  in  Switzerland  for  the  purposes  of  protecting  their  vineyards.  An  illustration  shews  the  installation 
of  the  cannon.  Powder  and  an  explosive  mixture  of  acetylene  are  used  for  projecting  vortices  into'the 
clouds,  and  also  bombs  which  explode  at  140  to  400  metres  elevation.  There  have  been  in  Italy  rather 
numerous  accidents,  and  not  a  few  deaths,  with  the  cannon.  Statistics  are  given  in  the  Agricultural 
Chronicle.  °  " 

11.  School  for  Cheese-manufacture  at  Moudon.— At  Moudon,  about  23i  miles  from  Lausanne,  is  a 
school  for  cheese  manufacture  (^co/eproUigwe  de  fromagerie).  There  were  actually  two  buildings  at  the 
time  of  the  Commissioners  visit,  the  new  one  splendidly  equipped.  There  is  an  inter^iat  at  the  school  for 
students  who  remain  one  year  at  the  course.  The  rooms  of  the  school  itself  are  a  milk-room  laiterie,  with 
stream  of  water  flowmg  about  the  milk  receivers ;  and  a  steriliser,  a  cheese-making  room  with  apparatus, 
a  press-room,  a  maturing-room,  an  ageing  room,  and  '•  caves  "  for  storing  the  cheeses. 

The  battery  had  its  shaft  driven  directly  by  electro-motor,  and  the  installation  both  in  respect  of 
light  and  power  was  electric  throughout. 

The  chemical  laboratory  is  in  the  building  where  the  Director  had  his  quarters. 

The  course  is  organised  scientifically,  and  the  pupils  learn  all  that  is  known  of  scientific  facts 
atiecting  the  art  oi  cheese-making. 

The  new  building  was  erected  because  of  the  success  of  the  old  "e'cole  de  fromagerie." 

12. 
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12.  Other  forms  oj  Agricultural  Education. — Besides  what  has  been  mentioned  there  are  a  number 
of  schools  variously  organised  for  instruction  in  agriculture,  viticulture,  fruit  culture,  dairying,  etc.  Among 
these  may  be  mentioned  : — 

(1)  The  Cantonal  Agricultural  School,   Strickhof,   Ziirich.     Entrance,  15  years  of  age.     Course  of 

from  3  to  4  semesters. 

(2)  German-Swiss  Experimental  Station  and  School  for  Fruit-culture,  Viticulture,  and  Gardening  at 

"Wiidensweil.     Principal  course,  8  months.     Number  of  shorter  courses. 

(3)  Agricultural  School  at  Riiti,  Berne.     Two-year  courses,  with  entrance  age  16. 

(4)  Dairying  and  Cheese-making  School,  same  locality. 

(5)  Agricultural  Winter  School  at  Lucerne,  with  2  semester  courses. 
(6^  Dairy  and  Dairy  .School  {n'cole  de  laiterie)a,t  PeroUes-Fribourg. 

(7)  Winter  courses,  same  locality,  in  Agriculture.     Two  winter  semesters.     Age  of  entrance,  16. 

(8)  Sonnenwyl  Fribourg.     School-farm.     Two-year  courses.     Age  of  entrance,  15. 

(9)  The  Sornthal  Dairying  School  (St.  Gall). 

(10)  The  professional  course  of  the  Vaud  "  Syiidicat"  of  Horticulturists. 

(11)  Chemical  and  Bacteriological  Laboratory  in  Lausaune,  with  models  and  objects  for  the  economics 

of  dairying. 

(12)  Vevey  "  ^cole  de  viticulture."     Beginning  of  March  to  end  of  December. 

(13)  Ec6ne  Agricultural  School,  Valais.     Two-years  course  (23-25  hours  weekly). 

(14)  The  Cernier  Ecole  Cantonale  d' Agriculture,  Neuchiitel.     Two-year  course. 

(15)  The  Auvernier  Viticulture  Experimental  Station  and  School. 

(16)  The  Geneva  Ecole  Cantonale  d' Horticulture.     About  3  years.     Entrance,  15^. 

13.  Concluding  remarks. — To  appreciate  properly  the  Swiss  system,  it  should  be  remembered  that 
in  the  primary  school  there  is  often  a  distinct  orientation  of  the  scientific  teaching  in  the  direction  of 
aj^riculture,  and,  furth°,r,  that  in  the  higher  schools  preparatory  qualification  is,  in  general,  well  secured. 
Hence  attendance  at  the  higher  schools  is  profitable,  and  the  student  is  able  to  derive  the  fullest  possible 
benefit  from  the  course. 


CHAPTER  XLIV. 
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CHAPTER  XLIV. 
The    "  Institut   National  Agronomique  "   of  France. 


Fundamental  Sciencesl^ 
[g.  h,  knibbs.] 


1.  Iniroduction.—kt  the  summit  of  higher  agricultural  teaching  in  France  is  the  National 
Agronomic  Institute  {L' Institut  JSational  Agronomiqve)  at  Versailles.  It  is  a  little  more  than  a  quarter 
o(  a  century  old.  Originally  created  by  the  law  of  3rd  October,  1848,  and  established  in  the  royal 
domain,  it  was  abruptly  suppressed  in  1852,  and  not  reconstituted  again  till  9th  August,  1876. 

Lavoisier  is  credited  with  originating  the  idea  of  establishing  truly  scientitio  teaching  in 
agriculture,  and  the  first  attempts  in  that  direction  date  back  as  far  as  1789.  Mathieu  de  Dombasle 
created  the  first  agricultural  school  worthy  of  the  name  in  1822  at  Eoville,  near  Nancy;  in  1829 
Auguste  Bella  founded  the  school  of  G-rignon,  and  in  18:?0  Riefiel  established  near  Nantes  the  school  of 
Grrand-.Iouan.  The  first  has  disappeared,  the  second  remains,  and  the  third  has  been  transferred  to 
Kennes. 

Boussingault  defined  the  role  of  the  higher  teaching  in  agriculture  when  he  expressed  the  idea 
that  its  progress  is  dependent  on  science,  and  when  ho  said  that  a  knowledge  of  agriculture  should, 
descending  from  its  highest  planes,  pass  downward  through  every  grade  of  the  people  to  the  humblest 
cultivator. 

The  French  system  is  as  follows  : — The  "  Institut  Agronomique  "  is  charged  with  the  teaching  of 
the  highest  grade      It  is  the  centre  of  agricultural  specialism  and  research. 

Next  below  the  Institut  are  the  District  Agricultural  Schools  {Ecoles  rogionales  d' agriculture) . 
The  number  of  these,  originally  fixed  at  four,  has  risen  to  twenty.  They  afford  both  theoretical  and 
practical  instruction. 

The  third  degree  of  instruction  is  given  in  farm-schools  (fermes-ecoles),  which  are  specially 
designed  for  giving  6ssent\v\\j  practical  instruction  to  the  children  of  the  smaller  cultivators. 

At  the  opening  of  the  National  Agronomic  Institute,  nine  chairs  were  created,  as  follows : — 

Chair.  Occupant. 

1.  Botany     ..,  ...  ...  ...         ...         ...     M.  Duchartre. 

2.  Zoology    ...         ...         ...         ...         ...         ...     M.  Doyere. 

3.  Terrestrial  physics,  meteorology,  geology       ...     M.  Becquerel. 

4.  Chemistry 

5.  Eural-Engineering 

6.  Agriculture 

7.  Forestry  ... 
S.  Zootechnics 

"^  9.  Eural  economics... 


M.  Wurtz. 

M.  Barre  de  Saint-Venant. 

M.  Boitel. 

M.  Tassy. 

M.  Baudement. 

M.  de  Lavergno. 


».»«,.    Almost  immediately  the  chair  in  chemistry  was  divided,  M.  Wurtz  being  professor  in  general 
chemistry  and  analyst,  and  M.  Georges  Ville,  professor  in  agricultural  chemistry. 

This  professorial  body  will  indicate  at  once  the  groat  calibre  of  the  institution,  and  from  the  first 
the  instruction  given  and  the  work  done  in  the  Institute  was  of  the  highest  character. 

2.  Conditions  of  entrance. — It  is  well  that  we  should  realise  the  great  gap  between  our  institutions 
and  those  of  Europe.  To  this  end  it  is  necessary  to  have  regard  to  the  knowledge  required  for  entrance 
into  the  Institute.    This  as  indicated  hereunder : — 

"Imtitiit  National  Agronomiq^iie  de  France." 

PRELIMINABY  KNOWLEDGE  REQUIRED  ON  ENTRANCE. 

I.— Arithmetic. 
Decimal  numeration. 

Addition  andaubtraction  of  whole  numbers. 

Multiplication  of  whole  numbers.     Product  of  several  factors.     Fundamental  theorem  and  its  consequences. 
Division  of  whole  numbers.     Theorems  relating  to  division. 
Remainders  from  division  of  a  whole  number  by  2,  5 ;  4,  25,  8,  125  ;  9,  3.     Characters  of  divisibility  by  each  of  these 

numbers.  •'     •' 

Greatest  common  measure  of  two  numbers.     Ascertainment  of  the  greatest  common  measure  by  the  method  of  successive 

divisions      Numbers  prime  to  each  other      Every  number  which  divides  a  product  of  two  factors,  and  which  is 

prime  with  respect  to  one  of  the  factors  divides  the  other. 
Least  common  multiple  of  two  numbers. 

Definition  of  prime  numbers      Elementary  properties.     Decomposition  of  a  whole  number  into  a  product  of  prime  factors. 
Composition  of  the  greatest  common  divisor,  and  of  the  least  common  multiple  of  several  numbers  resolved  into  their 

prime  lactors. 
Ordinary  fractions.     Reduction  of  a  fraction  to  its  simplest  form.     Reduction  of  several  fractions  to  the  same  denomi- 

Decimal 
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^''"'"^"o'u'ror  ?«'o\TenrtVrtll';i  t°Jr'  'r''°'''  ^^^  P^^*^°"l'^^  ^^^^^  °'  °-«--y  f'-^ions.  Calculation  of  a 
SondUion  ofpo  s°bil  tv  TrLdro^dn.il,'?^'?'"''^'  ^'^''f^°^  of  au  ordinary  to  a  decimal  fraction, 
number?    ComposUion  of  the  .mrnr«  nf  I?  ^"^"k  P^P^^^trng  decimals).     Square  of  a   whole  or  fractional 

a  whole  mSirfilion3Tt.»t-  'p"'f,  °^  ^°"'  numbers.  The  square  of  a  fraction  is  never  equal  to 
Ld  extractTon  of  the  sn  ^.r.  rlf  f  v,  °/  *'^%^q"=^.'-«  r°ot  °f  =^  whole  numberless  than  unity.  DeLtion 
Ratio  of  two  nun  bers  Tnual  pLort'ior,  %°'  /™-t™'^  "T^^^  \°  ^  ^iven  approximation.  Metric  system. 
Measurement  of  mrcrnit,,^^^^,  ?,' "fP"^, •'°"'- ,  J°  '^'^"^«  .'^  """"ber  mto  parts  proportional  to  given  numbers, 
the  rat?o  of  two  m^t  If"  f  ,?''^""^'°'i,  °^  ,^¥  Proportion  of  two  magnitudes  of  the  same  kind.  Theorem  ; 
McSides  whicTfre  XeotW  '""',  '"'"^  ^'  '^"^,^   *°  '^'  quotient  of  the  numbers  which  measure  them 

Disfount  OuP,Hnn!  nnn^!  ^  inversely  proportional.  .Simple  or  compound  rules  of  throe.  Simple  interest. 
"^rrto^^^::":;^^^^^:^:^^;^^     "=«"^*'""°^  ^'^^'^^'^  -'^  restive  crro.':     synopsis 

II. — Alcebra. 
/„(.od«.  Wj3»^^..  n,™6.«.      Examples  :    Positions  of  a  point  upon  an  axis,  formula  for  uniform  motion.     Operations 
Ahphrai^  Tnr^Bnr,?   M^  ,  Algebraic  fractions      Extension  of  properties  demonstrated  in  arithmetic. 

Atgemait  Lxpre.'^siom.    Monomials.     Polynomials.     Similar  terms 

J/ff65ra,co^erafoo,»      Addition,  subtraction    and  multiplication  of  polynomials.     Division  of  monomials.     Exponent  0. 

EauatioI^cJZfitfTnl}^''T'''-^^-  ^'^)  ,'?t«r«nce  to  the  decreasing  powers  of  terms  denoted  by  the  same  letters. 

^'""''°V/k™     '^^f,^-     Equation  of  the  first  degree  with  one  unknown.     Equation  of  the  first  degree  with  several 

nknown  ■     \Z\Z  "^t   f^^  K  '°^"*- """i     *^°'"."°''  '"^'^  discussion  of  two  equations  of  the  first  degree  with  two 

i\ie\°ualitLofttTrTt'dig?ee°."'"^  "  '""  °'  '"^  '^'1"='"°"-      °"°""^°"  °''  ''''''''■      ^-nericaf  inequalities. 

^^''''''°\o{ffiitnuZi  r1,T'-  .n=  +  ''^+?=°-  <J¥  ^^'°'y  °^  imaginaries  is  not  included.)  Relation  between  the 
coethcients  and  roots.       Nature  and  signs  of  the  roots.     Study  of  the  trinomial  of  the  second  degree.     Variations 

T!;„,  f^'.otL"^'^"  /  ''"  J  ""  'f ''"•'^  '^^.S™"-.  ,  Variation  of  the  magnitude  of  a  trinomial  ;  graphfc  representation. 
Biquadratic  equation.     Biquadratic  trinomial.  >  &     i  i 

Problems  of  the  second  degree.      Questions  of  maximum  and  minimum  which  may  be  treated  by  the  solution  of  an 

equation  ot  the  second  degree.      A'ariation  of  the  quotient  of  two  trinomials  of  the  second  degree  ;  graphical 

representation  (numerical  examples).     Arithmetrical  and  geometrical  progressions.     Sums  of  the  squares  of  the 

ftrst  n  whole  numbers.     Common  logarithms.     Definition  and  properties.     (Only  the  numbers  which  put  in  the 

lorm  ot  a  geometrical  progression  need  be  considered.)     Use  of  the  tables  to  five  decimal  places.     Compound 

interest.    Amortization.     Problems.  i-     u" 

III. — Geojietev. 
Ptoe  i'jSrures.  Straight  line  and  plane.  Angles.  Perpendiculars.  Triangles.  Isosceles  triangle.  Case  of  equality  of 
triangles.  Perpendicular  and  oblique  lines.  Eight-angled  triangles.  Case  of  equality.  Definition  of  geometrical 
iocus.  treometrioal  locus  of  points  equidistant  from  two  points  or  from  two  straight  lines.  Parallel  lines. 
Sum  of  the  angles  of  a  triangle,  of  a  convex  polygon.  Parallelograms.  Figures  that  are  symmetrical  in  relation 
to  a  point  or  a  straight  line.  Two  plane  symmetrical  figures  are  equal.  Translation  of  a  plane  fiaure  of 
invariable  form.     Composition  of  several  translations.     Use  of  the  rule  and  square.  ° 

Circle.  Intersection  of  a  straight  line  and  circle.  Tangent  to  the  circle;  the  two  definitions  of  the  tangent.  Arcs  and 
chords.  Relative  positions  of  two  circles.  Measures  of  angles.  Motion  of  rotation  about  a  point.  Every 
displacement  of  a  plane  figure  of  invariable  form,  in  its  own  plane,  may  be  produced  by  n  rotation  and  a 
translation.  Use  of  the  rule  and  compass.  Protractor.  Geometrical  loci. 
Proportional  lines.  Every  line  parallel  to  one  of  the  sides  of  a  triangle  divides  the  other  two  sides  proportionally. 
Reciprocal  theorem.  Properties  of  the  bisectors  of  a  triangle.  Geometrical  locus  of  points  of  which  the  distance- 
relation  to  two  fixed  points  is  constant.  Similar  triangles.  Cases  of  similitude,  nomothetic  figures.  Centre  of 
similitude  of  two  circles.  Similar  polygons.  Metrical  relations  in  a  right-angled  triangle  and  in  any  triangle 
whatsoever. 
Proportional  lines  in  the  circle.     Power  of  a  point  with  reference  to  a  circle.      Radical  axis.      Radical  centre.      Divide  a 

straight  line  into  parts  proportional  to  given  straight  lines. 
Fourth  proportional ;    mean  proportional.      Division  of  a  straight  line  in  mean  and  extreme  ratio.     Regular  polygons. 
Show  that  there  may  exist  regular  polygons  with  any  number  of  sides  whatsoever.      The  inscribing  of  the  square, 
hexagon,  equilateral  triangle,  decagon,  pentagon,  etc.       I'wo  regular  polygons  with  the  same  number  of  sides 
are  similar.     Ratio  of  their  perimeters. 
Length  of  a  circular  arc.     Ratio  of  the  circumference  to  the  diameter.     Approximate  value  of  ir.     (No  question  on  the 

determination  of  this  value  other  than  by  the  method  of  the  perimeters  or  by  that  of  isoperimeters  will  be  put.) 
Ai'ea  of  polygons,  area  of  the  circle.     Measure  of  the  area  of  a  rectangle,   parallelogram,   triangle,   trapezium,   or   any 
polygon   whatsoever.     The  square  on  the  hypothenuse  of  a  right-angled  triangle  is  equivalent  to  the  sum  of  the 
squares  on  the  sides  containing  the  right-angle.     Relation  ot  the  areas  of  two  similar  polygons.     Area  of  a  regular 
convex    polygon.       Area  of  a  circle,    of  a  sector,   and  of  a  segment  of  a  circle.      Ratio  of  the  areas  of  two 
circles.     Synopsis  on  general  ideas  of  surveying.     Use  of  the  chain  and  the  cross-staff. 
Figures  in  Space.     Plane  and  straight  line.     Determination  of  a  plane.     Straight  line  and  perpendicular  planes.     Properties 
of  the  perpendicular  and  oblique  lines  drawn  from  the  same  point  to  a  plane.     Parallelism  between  straight  lines 
and  planes.     Dihedral  angles.     Right  dihedral.     Plane  angle  corresponding  to  a  dihedral  angle.     The  ratio  of  two 
dihedral  angles  is  the  same  as  that  of  their  plane  angles.     Perpendicular  planes. 
Trihedral  angles.     Each  face  of  a  trihedron  is  less  than  the  sum  of  the  two  others.     Limit  of  the  sum  of  the  faces  of  a 

trihedron.     Supplementary  trihedrons. 
In  every  trihedron,  each  dihedral  plus  two  right  angles  is  greater  than  the  sum  of  the  two  others.     Limits  of  tlie  sum 
of  the  dihedrals  of  a  trihedral  angle.    If  the  edges  of  any  trihedral  angle  whatsoever  be  prolonged  beyond  its  vertex 
a  new  trihedral  angle  is  formed  which  cannot  be  superimposed  upon  it  but  is  nevertheless  composed  of  the  same 
elements.     Exact  definition  of  the  elements  of  a  trihedron.     Cases  of  equality  of  trihedrons. 
Sum  of  the  faces  of  a  convex  polyhedral  angle. 

Polyhedrons.       Parallelepiped.     Volume  of   a  right-angled  parallelepiped.      Volume   of    a   right    prism,    of   an  oblique 
parallelepiped,  of  an  oblique  prism.    Pyramid.    Volume  of  tne  pyramid.    Volume  of  the  truncated  sections  of  the 
pyramid,  with  parallel  bases. 
Homothetio  polyhedrons.     Similar  polyhedrons.     Ratio  of  the  volumes   of  two  similar  polyhedrons.     Translation  of  a 

figure  of  invariable  form  in  space.     Rotation  about  an  axis. 
Symmetrical  figures.     Symmetry  with  regard  to  a  point. 
Symmetry  with  regard  to  a  plane.     Relation  between  the  second  mode  of  symmetry  and  the  first,     Symmetry  in  relation 

to  a  straight  line. 
Two  symmetrical  polyhedrons  are  equivalent. 
Right  cylinder  with  circular  base.     Lateral  surface.     Volume. 
Eight  cone  with  circular  base.    Sections  parallel  to  the  base. 
Lateral  surface  of  the  cone,   of  a  truncated  cone  with  parallel  bases.     Volume  of  a  cone,  and  of  a  truncated  cone  with 

parallel  bases. 
Sphere.     Plane  sections,   great  circles,    small  circles.     Poles  of  a  circle.     Given  a  sphere  to  find  its    radius  by  a  plane 

construction. 
Tangent  Plane.     Measure  of  the  surface  generated  by  a  regular  bent  line  turning  about  one  of  its  diameters.     Area  of  tlie 
zone.     Area  of  the  sphere.    Measure  of  the  volume  generated  by  a  triangle  turning  about  an  axis  taken  in  its 
plane,  through  one  of  its  vertices.  Application  to  the  volume  generated  by  a  regular  polygonal  sector  turning  about 
one  of  its  diameters. 
Volume  of  a  sphere.     Volume  of  a  spherical  segment. 

The  ellipse  and  the  parabola. 
Ellipse.     Definition  of  the  ellipse  by  its  focal  properties,  Drawing 
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Drawing  the  curve  by  means  of  points,  and  by  continuous  motion.  Axes.  Vertices.  Directrix  circle.  Intersection  of  a 
straigiit  line  with  an  ellipse.  Tangent.  Normal.  To  draw  tangents  to  an  ellipse  :  (1)  From  a  given  point ;  (2) 
parallel  to  a  given  straight  line,  r      •  x 

Parabola.  Definition  of  the  parabola  by  its  relation  to  its  focus  and  its  directrix.  Drawing  the  curve  by  means  of  points 
and  by  continuous  motion.  Axis.  Vertex.  Intersection  of  a  straight  line  with  a  parabola.  Tangent.  JNormal. 
Sub-normal.  To  draw  a  tangent  to  a  parabola:  (1)  From  a  given  point  ;  (2)  parallel  to  a  given  straight  line, 
Eolation  between  the  square  of  a  chord  perpendicular  to  the  axis  and  its  distance  from  the  vertex. 

The  Helix.     Definition.     Property  of  the  tangent. 

IV. — Trigoxometky. 
Trigonometrical  lines.      Relations  between  the  trigonometrical    lines   of  one  and  the  same   arc.     Calculation    of    the 

trigonometrical  lines  of  several  arcs,  viz.,  7r/4,  ir(3,  etc.  j:         •     ,.• 

Theorem  of  projection.     Formulae  of  addition  for  the  sine,  cosine,  and   tangent,    derived   from  the  theory  ot   projection. 

Expression  for  sin  2a,  cos  2a,  tan  2a. 
All  the  trigonometrical  lines  of  the  arc  a  are  expressed  rationally  as  a  function  of  tan  1/2  a. 
Given  cos  a,  or  sin  a,  to  calculate  sin   J  a  and  cos   J  a. 
Given  tan  a,  to  calculate  tan  J  u. 

To  a  transform  into  a  product  the  sum  of  two  trigonomstrical  lines,  sine,  cosine,  or  tangents. 
Limit  of  sin  x  /x  when  x  tends  towards  0. 
Use  of  the  trigonometrical  tables  of  five  places. 
Relations  between  the  angles  and  the  sides  of  a  triangle. 

Solution  of  triangles.      Application  of  trigonometry  to  various  questions  relative  to  the  preparation  of  plans. 
Solution  and  discussion  of  several  simple  trigonometrical  equations. 
Trigonometrical  resolution  of  an  equation  of  the  second  degree. 

V. — DE.SCBIPT1VE  (IeOMETRY. 

Insufficiency  of  ordinary  drawing  for  the  representation  of  bodies. 

Utility  of  a  geometrical  method   which,  by  the  execution  of  graphical  constructions  on  one  and  the  same  plane,  makes  it 

possible  to  exactly    define  the  form  and  position  of  a  figure. 
Projection  of  a  point,  of  a  straight  line,  of  any  line  whatsoever  upon  a  plane.   Horizontal  and  vertical  planes  of  projection. 
Representation  of  a  point,  of  a  straight  line,  and   of  any   line   whatsoever,    by  their  horizontal  and  vertical  projections. 
Representation  of  a  plane.  ,  m     j-    i    i 

Problems  relative  to  the  straight  line.     To  determine  the  path  of  a  given  straight  line  from  its  projections.    To  find  the 

projections  of  a  straight  line   when  its  position  is  given.     To  draw  through  a  point  a  line  parallel   to   a  given 

straight  line.     By  means  of  their  projections  to  ascertain  whether  two  given  straight  lines  cut  one  another. 
Problems  relative  to  the  i>lune.     Draw  a  plane:  (1)  through  three  points;  (2)  through  two  straight  lines  tliat  intersect ; 

(3)  through  two  parallel  lines  ;  (4)  through  a  point  and  a  given  line.     To  draw  through  a  point  a  plane  parallel  to 

a  given  plane.     To  determine  the  intersections  of  two  planes.     To  determine  the  point  common  to  three  planes. 
Problems  relative  to  the  straii/ht  line  and  plane.     Determine  the  point  of  intersection  of  a  straight  line  with  a  given  plane. 

To  ascertain  on  a  diagram  if  a  given   straight  line  be  in  a  given  plane.     To  draw  through  a  point  a  straight  line 

parallel  to  a  given  plane,  and  meeting  a  given  straight  line.     To  draw  through  a  point  a  straight  line  touching 

two  given  straight  lines.     To  draw  a  straight  line  in  a  given  direction  touching  two  other  straight  lines. 
Straight  linet  and  perpendicular  planes.     Necessary'  and  suificiout  condition  in  order  that  a  right  angle  may  project  upon 

a  plane.     To  draw  through  a  point  a  straight  line  perpendicular  to  a  plane.     To  draw  through  a  point  a  plane 

perpendicular  to  a  given  straight  line.     To  draw  through  a  point  a  straight  line  perpendicular  to  a  given  straight 

line. 
Methods  of  Rotations  (the  axis  being  supposed  perpendicular  to  one  of  the  planes  of  projection). 
Change  of  one  of  the  planes  of  projection. 
Method  of  rebatement.    Application  of  the  method  to  the  following  questions  : — 

(1)  Determination  of  dintances.    Distance  of  two  points.     Distance  from  a  point  to  a  plane.     Distance  from  a  point  to  a 

straight  line.     Shortest  distance  between  two  straight  lines. 
{2)  Determination  of  angles.    Angles  between  two  straight  lines.     Angle  between  a  straight  line  and  a  plane.     Angles 

between   a   straight   lino   with  the   planes  of  projection.     Angle  of  two   planes.     Angles  of  a  plane  with  the 

planes  of  projection. 
Projection  of  a  prism  of  a  pyramid.     Visible  and  hidden  parts.     Plane  sections  of  these  polyhedrons.     Projections  of  a 

circle.     Projection  of  a  helix  upon  a  plane  parallel  to  its  axis. 
Elevations.     Representation  of  the  straight  line  of  the  plane.     Elementary  problems  concerning  the  straight  line  and  plane. 

Exercises  on  the  representation  of  simple  polyhedrons.     Platforms  with  sloping  sides  ;  heap  of  sand,  etc. 
Elementary  ideas  concerning  the  topographical  surfaces  :  contour  lines  of  greatest  slope  ;  lines  of  equal  slope. 

VI.  — ME('It,\NICS. 

Elements  of  Static^. 

The  idea  of  forces.  Equal  forces.  Numerical  evaluation  of  a  force.  Two  equal  and  contrary  forces  applied  to  two  points 
in  a  straight  line  of  invariable  length  and  acting  in  the  direction  of  that  line  are  in  equilibrium.  Translation  of 
the  point  of  application  of  force  to  any  point  whatsoever  taken  upon  its  line  of  action,  and  supposed  to  lie  invariably 
in  the  first. 

Composition  of  two  forces  applied  to  the  same  point.  Theorem  of  moments  in  regard  to  a  point  taken  in  the  plane  in 
which  the  forces  act. 

Composition  of  any  number  of  forces  whatever  applied  to  the  same  point.  Condition  of  equilibrium.  Composition  of  two 
parallel  forces. 

Couple.     A  couple  has  no  resultant.     Composition  and  decomposition  of  couples. 

Composition  of  any  number  whatsoever  of  parallel  forces.  Centre  of  parallel  forces.  Its  ascertainment  in  several  simple 
cases.     Triangle,  trapezium,  quadrilateral,  prism,  and  pyramid. 

Composition  of  any  system  whatever  of  forces  applied  to  a  solid  bod)-.  Their  reduction  to  a  single  force  and  a  couple. 
The  general  condition  of  equilibrium.  Conditions  of  equilibrium  when  the  body  upon  which  they  act  is  not 
wholly  free.  Particular  case  whore  the  body  may  move  about  a  fixed  point  or  about  a  fixed  axis,  or  where  it  lies 
upon  an  immovable  plane. 

Simple  Machines. 

Lever.     General  condition  of  equilibrium  of  the  lever. 

Balances.     Ordinary  balance,  Roman  balance,  Roberval's  balance,  Quintenz's  balance. 

Pvlley.     Equilibrium  of  the  fixed  pulley.     Equilibrium  of  tlie  movable  pulley.     Pulley  blocks. 

Wheel  and  axle.     Equilibrium  of  the  condition  of  tho  wheel  and  axle.      Winch. 

Inclined  plane.     Equilibrium  of  body  placed  upon  an  inclined  plane. 

VII.  — CoSMOGK.iPIIY. 

Celestial  sphere.     Principal  constellations.     Diurnal  movement.     Right  ascension  and  declination. 

Spherical  form  of  the  earth.     Determination  of  longitude  and  latitude.     Radius  of  the  earth.     Geographical  maps. 

The  sun.     Apparent  movement  in  the  celestial  sphere.     Ecliptic  ;  zodiacal  constellations.     Inequality  of  days  and  nights 

Seasons.     Their  inequality.     Measurement  of  time.     The  calendar. 
The  moon  and  its  phases. 
Eclipses  of  the  moon  and  of  the  sun. 

General  description  of  the  solar  system.     Planets  and  their  satellites.     Kepler's  Laws,     The  system  of  Copernicus. 
Succinct  account  concerning  the  various  planets. 
Comets,  meteors,  star-clusters,  nobulfe.  VIII. 
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VIII.— Physics. 
Various  ^,?^t!^.°f  '^^"^^^^^^  ,  Law  of  the  fall  of  bodies.      Attwood's  machine.     Morin'a  machine.     The  proper- 

The  principles  of  inertia.     Forces. 

Direction  of  gravity.     Centre  of  gravity,  weight.     Balance. 

Equilibrium  of  liquids  and  of  gases. 

Transmission  of  pressure  in  fluids.     Pascal's  principle 

Free  ^"'■f^^^^^^y^iviids  in  e<iuilibrium.      Pressure  upon  the   bottom   and  sides  of  vessels.      Communicating  vessels. 

Principle  of  Archimedes,  specific  weight,  areometers. 

Atmospheric  pressure.     Barometer. 

Mariotte's  Law.     Manometers.     iMixture  of  gases.     Air-pump,  ordinary  pumps,  syphons,  aerostats. 

Jleat. 

Dilatation  of  bodies  by  heat.     Thermometer.     Definition  and  use  of  coefficients  of  dilatation. 

Maximum  density  of  water. 

The  density  of  ^ases.     Hegnault's  processes. 

Specific  heats  ot  solids  and  liquids.     Principle  of  the  method  of  mixtures 

Fusion  and  solution.     Solidification.     Heat  ot  fusion.     Refrigerant  mixtures. 

Evaporation.     Formation  of  vapour  in  vaciio.     Saturated  and  non -saturated 'vapour.     Maximum  elastic  tension  of  water- 

vapour  at  various  temperatures.     Mixture  of  gas  and  vapour.     Kvaporation.     Ebullition.     Distillation. 
Heat  01  evaponsation. 

Mechanical  equivalent  of  heat.     Steam-engine.     Condenser.     Expansion  engine 
■  Hygrometry.     Hygroraetry  of  condensation. 
The  conception  of  conductivity.     Ordinary  applications. 

Production  and  propagation  of  sound,  velocity  of  sound  in  air. 

Reflection  of  sound.     Echo. 

Intensity.     Pitch,  musical  intervals. 

The  transversal  vibration  of  .strings.     Harmonics,  timbre. 

Optics 

Rectilinear  propagation  of  light.     Velocity,  omitting  description  of  the  mode  of  measurement. 
Comparison  ot  intensity  of  two  different  lights. 

Laws  of  reflection.     Plane  mirrors.     Spherical  mirrors.     Concave  and  convex  mirrors. 
Laws  of  refraction.     Prisms,  lenses. 

Composition  of  white  light.     Dispersion.     Solar  spectrum.     Spectra  of  diff'erent  luminous  sources. 
Magnifying  glass.     Compound  microscope.     Astronomical  telescope.     Galileo's  telescope.     Newton's  telescope. 
Chemical  action  produced  by  light.     Brief  summary  of  the  ideas  concerning  photography. 

Radiant  heat.     General  ideas  concerning  the  phsenomena  of  emission,  transmission,  reflection,  and  absorption.     Identity 
of  radiant  heat  and  light. 

Electricity  and  Murjnethm. 
Elect! ifioation  by  friction. 

Enunciation  of  the  law  of  electric  attraction  and  repulsion. 
Distribution  of  electricity  on  the  surface  of  conductors. 
Power  of  points. 

Elementary  ideas,  purely  experimental  in  regard  to  electric,  potential,  and  capacity. 
Electrification  by  influence.     Electroscopes.     Electrophorus.     Electric  machines. 
Condensation.     Leyden's  jars.     Batteries.     Electroscope  condenser. 
Lightning  and  lightning  conductors. 
Natural  and  artificial  magnets.     Poles. 

Definition  of  declination  and  inclination.     Ordinary  compasses. 
Magnetisation  by  simple  contact. 

Experiments  of  Galvani  and  of  Volta.     Voltaic  pile.     Chemical  efiects  of  currents.     Cells  of  constant  current. 
Experiment  of  Oersted.     Galvanometer. 

Enunciation  of  the  fundamental  laws  of  electric  currents.     Practical  units  of  intensity,  resistance,  and  electro-motive  force. 
The  action  of  currents  upon  currents  and  upon  magnets.     Solenoids.     Magnetisation  by  electric  current.     Telegraphy. 
Thermo-electric  currents. 
Electric  induction.     Fundamental  experiments.      Principle  of  magneto  and  dynamo  electric  machines.     Reversibility  o 

these  machines. 
Telephone. 

The  calorific  and  luminous  effect  of  currents.     Voltaic  arc  and  incandescent  lamp. 
Galvanoplastics.     Electro-plating  with  gold  and  silver. 

IX. — Chemistry. 
Numerical  laws  of  chemistry.      The  law  of  simple  proportions  of  multipleproportions.      Law  of  Gay-Lussao.     Law  of 

proportionality.     Richter's  law.     Proportional  numbers.     Atomic  weights.     Molecular  weights. 
Hydrogen,  its  preparation  and  properties. 
Oxygen,  its  preparation  and  properties.     Ozone. 

Water.     Physical  properties.     Synthesis  by  the  Eudiometric  method. 

Synthesis  by  means  of  oxide  and  copper.     Analysis  by  the  electric  cell.     Chemical  properties  of  water.     Potable  waters. 
Peroxide  of  hydrogen  or  oxygenated  water.     Mode  of  preparation.     Physical  and  chemical  properties. 
Nitrogen.     Preparation  and  properties 

Air  :  its  analysis.     Principal  constituents  contained  in  the  atmosphere. 
Combination  of  nitrogen  with  oxygen.      Protoxide  of  nitrogen.      Preparation,  properties,  and  analj'sis.      Nitrous  acid, 

preparation,  and  properties. 
Nitric  acid.     Synthesis  by  the  electric  spark.     Nitrification.     Preparation,  properties. 
Nitric  anhydride. 
Ammonia.     Origin  of  ammoniacal  compounds.     Preparation  from  an  ammoniacal  gas  and  its  aquous  solution.     Physical 

and  chemical  properties  of  gaseous  ammonia.     Its  composition. 

Chlorine. 

Preparation  of  chlorine  in  laboratories  and  in  the  Arts.     Physical  and  chemical  properties. 
The  combinations  of  chlorine  with  oxygen.     Hypochlorous  and  chloric  acids. 

Hydrochloric  acid.     Direct  combination  of  chlorine  with  hydrogen  under  the  influence  of  sunlight.     Properties  of  liydro- 
'  chloric  acid  gas.     Preparation  of  hydrochloric  acid  in  laboratories  and  in  the  Arts.     Its  composition. 

Bromine. 
Extraction,  properties,  hydrobromic  acid. 

Iodine. 
Extraction,  properties  of  hydriodic  acid.  Fluorine, 
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Fluorine. 
Hydrofluoric  acid. 

Sal/ihur. 

State  in  which  it  is  found  in  nature.  Extraction  and  purification  of  natural  sulphur.  Physical  and  chemicaA  properties. 
Combination  of  sulphur  with  oxygen.  Sulphurous  acid.  Various  modes  of  preparing  this  gas.  Physical  and 
chemical  properties.  r    ,      i     i     i    i       i  i      • 

Sulphuric  acid.— Nordhausen's  fuming  sulphuric  acid.  Sulphuric  anhydride.  Preparation  of  the  hydrated  sulpliuric  acid 
in  the  arts.     Properties  of  mono-hydrated  acid. 

Hydro-sulphuric  acid  and  hypo-sulphuric  acid.     Conditions  in  which  they  form  their  sodium  salts. 

Sulphuric  acid  :  its  preparation  and  chemical  and  physical  properties.     Its  composition. 

Phosphorus. 
Processes  of  extraction.     Physical  and  chemical  properties.     Combinations  with  oxygen.     Phosphoric  acid. 
Phosphorous  acid.     Hypophosphorous  acid. 

Phosphoretted  hydrogen.     Chlorides  of  phosphorus.  .^c 

Arsenic.     Arsenious  acid.     Arsenic  acid.     Arsenuretted  hydrogen.     Marsh's  apparatus.     Sulphide  of  arsenic.     _ 
Antimony.     Oxide  of    antimony.     Sulphides   of   antimony.     Kermes  mineral.      Chlorides  of   antimony.     Antimomated 

hydrogen. 
Analogy  between  arsenic  and  antimony. 
Boron.    Boric  acid. 

Carbon.     Natural  states  of  carbon.     Physical  properties  of  difi'erent  forms  of  carbon.     Chemical  properties  of  carbon. 
Carbon  monoxide.     Preparation  and  physical  and  chemical  properties. 
Carbon  dioxide.     Circumstances  under  which  it  is  produced  in  nature.     Action  of  plants  upon  the  carbon  dioxide  of  the 

atmosphere.     Preparation,  and  physical  and  chemical  properties. 
Sulphide  of  carbon  ;  its  preparation  and  properties. 

Silicon  :  Silica,  silicated  hydrogen.     Chloride  of  silicon.     Silicon  fluoride.     Hydrofluosilicic  acid. 
Ei3sum4.     Classification  of  the  metalloids  in  natural  families. 

Metals. 
Metals  in  general.     Properties,  classification,  alloys. 

Principal  modes  of  production  of  the  metallic  oxides.     Action  of  heat,  of  carbon  and  water. 
Chlorides,  sulphides,  salts,  general  properties. 

Action  of  acids,  of  bases,  aiid  of  salts  upon  salts.     Principal  kinds  of  salts.     Nitrates,  sulphates,  carbonates. 
Potash,  soda,  sea-salt,  nitre  and  powder,  alums,  carbonate  of  potassium  and  of  sodium. 
Lime,  carbonate  of  lime. 
Iron,  principles  of  the  metallurgy  of  iron,  cast-irons  and  steels. 

X.— ZOOLOGT. 
General  characters  of  tha  animal  kingdom.     Notions  upon  the  organic  tissues  of  animals.     The  organlsaticra  of  animals. 

(1)  Thefancliom  of  nutrition. 

iJjf/esiioii.-- Digestive  apparatus  of  the  mammals.     Brief  description  of  this  apparatus.     The  buccal  cavity.     The  teeth  : 

their   composition.     Various   liinds  of    teeth.     Pharynx.     CEsophagus  ;   stomach  ;  intestines  ;   salivary  glands  ; 

pancreas  ;  liver.     Chemical  phEenomena  of  digestion. 
Absorption  :  its  organs. 

Brief  notions  regarding  the  modification  of   the  digestive  apparatus  in  the  animal  series. 
CirCulchtion. — The  blood  ;  its  composition.     The  circulatory  apparatus  in  the  mammals.     Heart,  arteries,  veins,  capillary 

vessels.     Brief  ideas  regarding  the  modification  of  the  circulatory  apparatus  in   the  reptiles,  batrachians,  fish, 

mollugca,  and  iiisecta. 
Senpiratipn. — Theory  of  respiration.     Respiratory  apparatus  of  mammals.     The  nasal  fossa.     Larnyx  ;  trachea  ;  bronchi ; 

lungs.     Mechanism  of  respiration. 
Summary  of  the  ideas  regarding  the  modifications  of  the  respiratory  apparatus  in  birds,    reptiles,   batrachians,   fish, 

moUusca,  and  insecta. 
Excretory  apparatus. 

{•2)  The  functions  of  relation. 

The  osseous  system.     The  Vertebrates.     Human  skeleton.     The  essential  modifications  in  the  vertebrates.     Articulation. 

Muscular  system.     Properties  of  muscles.     Locomotion. 

Nervous  system  in   mammals.     The   cerebro-spinal   system.     The  brain  ;    spinal  cord  ;    nerves  ;   nerve   ganglions.     The 

sympathetic  ganglionic  system. 
Notions  concerning  the  modification  of  the  nervous  system  in  birds,  reptiles,  batrachians,  fish,  moUusca,  and  insecta. 
The  sense-organs  in  the  mammals.     Their  structure  and  function.     Touch,  taste,  smell,  hearing,  vision. 
Brief  summary  regarding  their  modification  in  birds,  fish,  moUusca,  and  insecta. 

(3)  Classification. 

General  notions  :  Definition  of  branches.     Sub-branches.     Classes,  orders,  families,  genera,  and  species, 
General  characteristics  of  the  five  classes  of  vertebrates  ;  mammals,  birds,  reptiles,  batrachians,  and  fishes. 
General  characteristics  of  the  moUusca  and  insecta  :  their  division  into  orders. 

XL— BOTANT. 

General  characters  of  plants. 

Structure  of  a  plant-cell ;  its  modifications.     Tibres,  vessels,  living  and  dead  tissues. 

The  organisations  of  plants.     Cryptogamic  plants.      Cellular  and  vascular  cryptogams.      Phanerogamic  plants.     Gym- 

nosperms  and  angiosperms.     Monocotyledons  and  dicotyledons.     Difference  in  the  structure  of  the  embryo. 
Stems  of  the  phanerogams.     Structure  and  annual  growth  of  woody  stems. 
Root.     Structure  of  roots.     Difference  between  the  structure  of  roots  and  that  of  stems.     Development  of  roots,  their 

functions. 
Leaves.     Structure  of  leaves.     Leaf-nerves.     Green  parenchyma. 

Structure  and  rAle  of  chlorophyll,     Nutrition  of  plants  with  chlorophyU.     Plants  without  chlorophyll.     Parasitism. 
Reproduction  of  phanerogams.     Flower,   floral  envelopes,  stamen,  anther,  pollen,  pistil,  carpel,  ovule. 
Fecundation,  fruit  and  grain,  germination. 
Reproduction  in  the  cryptogams.     Sexual  reproduction.     Asexual  reproduction.     Spores,  zoospores. 

XII.— Geolocit. 
(1)  Study  of  actual  geologic  phenomena. 
Degradation  of  continents  under  the  influence  of  air  and  water.     Water  derived  from  infiltration,  springs.     Plowing 
waters.     The  formation  of  valleys.     Accumulations  of  fresh  water.     Deltas.     Action  of  water  in  a  solid  state. 
Glaciers.     Moraines  and  erratic  blocks.     Action  of  the  sea.     Marine  deposits  and  organisms  which  contribute  to 
their  formation.     The  coral  reefs. 
Volcanic  phiEuomena,  volcanos,  thermal  springs.     Karthquakes. 
Materials  in  the  crust  of  the  earth.    Various  ideas  concerning  tho  principal  eruptive  .and  sedimentary  rooks.     Foasils. 

(2.) 
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(2)  Systematic  Geology  and  brief  summary  of  Palaeontology. 

Classification  of  the  sedimentary  regions. 

Primary  period.  The  animal  kingdom.  Polyps,  trilobites.  Insects  of  the  Coal  Measures.  Cephalopods,  braohiopods, 
vertebrates.     Flora  of  the  carboniferous  period.  r        r      .  e      < 

Study  of  the  systems  of  the  primary  period.  Pre-Cambrian.  Silurian.  Devonian.  Carboniferous.  Permian. 
Jrnmary  eruptions. 

Secondary  penod.  The  animal  kingdom.  Polyps  (coral  reefs).  Eohidnus.  Molluscs.  The  Lamellibranchia,  and  cephala- 
poda  (ammonites  and  belemnites),  Brachiopoda.  Great  development  of  reptiles.  Birds,  mammals,  appearance  of 
angiosperms.  >    ri. 

Study  of  the  systems  of  the  secondary  period.     Triassic,  Jurassic,  cretaceons,  and  their  several  stages. 

Pertiary  period.  Foraminfera  (nummulites.)  Molluscs  and  their  fresh  water  types.  Vertebrates  and  development  of 
the  mammals.  Iheir  connection  with  actual  types.  History  of  the  development  of  the  horse.  Vegetable 
kingdom  and  climate.  Study  of  the  systems  of  the  tertiary  period.  Eocene,  oligoeene  and  their  stages,  miocenc, 
pliocene.     Development  of  the  great  mountain  chains.     Tertiary  eruptions  in  France. 

Quaternary  period.     Appearance  of  man.     Fauna.     Glaciers  and  their  extension.     The  formation  of  valleys. 

XIII. — Physical  and  Economic  Gkoorapiiy. 
The  earth  and  its  various  movements.     Poles,  great  circles,  longitude,  latitude,  geographical  distances. 
Division  of  the  earth's  surface  into  two  parts.     Ocean  and  continent. 
Ocean  :  its  division  into  five  parts.     Tides,  currents. 
Continent :  its  division  into  five  parts,  populations,  races. 
Europe.     The  six  great  European  States.     The  secondary  States. 
Study  of  the  seas  of  Europe.     Shores,  islands,  straits,  etc. 
Division  of  Europe  by  great  mountains.     Altitude  and  character  of  the  mountain  masses  (the  Alps  and  the  Hercyuian 

mountain  system  are  given  prominence). 
Principal  railroads. 

France.    Geographical  situation  ;  its  longitude,  and  latitude  and  boundaries. 
Physical  geography.     Seas,  their  description,  shores  and  islands. 

Orography.     Pyrenees,  Alps,  Dura,  Vosges,  Central  Plateau,  Cevennes  and  secondary  mountain  masses.     Principal  peaks. 
Hydrography.     Detailed  description  of  the  region  traversed  by  the  Rhine,  the  Muse,  the  Scheldt,  the  Somme,  the  Seine, 

the   Orne,  the   Vilaine,   the   Loire,   the   Charente,  the    Garonnne,   the   Adour.     The   Rhone   and   its   principal 

tributaries.     Description  of   the  basins  of  the  North  Sea,  the  English  Channel,  the  Bay  of  Biscay,  and  the 

Mediterranean. 
Political  Geography.     Frontiers,  their  position.     Ancient  provinces,  departments  into  which  they  have  been  formed. 

Administrative  divisions. 
Railroads.     Great  lines  :  their  connection  with  one  another,  and  with  the  principal  network  of  foreign  railways. 
Interior  navigation.     Navigable  and   canalised  rivers.     Canals  :   their   connection  with   the   great  highways   of  foreign 

navigation. 
Asiatic,  African,  American   and  Oceanic  colonies.      Algeria.       Physical   and   political  description.     Extent  and  limits. 

Boundaries.  Orography  and  hydrography.  Elevated  plateaus.  Sahara.  Political  divisions.  Principal  railroads. 
Thorough  study  of  the  regions  traversed  by  the  Scheldt,  the  Muse,  the  Rhine,  the  Weser,  the  Elbe,  the  Oder,  the  Vistula, 

and  the  Nieman.     A  brief  study  of  other  watercourses  in  the  North  of  Europe. 
Thorough  study  of  the  regions  traversed  by   the  Ebro,  the  Po,  and   the  Danube.     Brief  study   of  other   rivers   of  the 

Mediterranean  slopes. 
Boundaries,  populations,  races,  religions,   government,   political  divisions.     Commercial  and  industrial  wealth  of  various 

European  States. 
Asia. — Description  of  its  seas,  shores,  islands,  capes,  orography,  hydrography,  and  political  divisions. 
European  Colonies. — Empire  of  India,  Cochin  China,  Tonkin,  Annam  (brief  sketches  only). 
Africa. — Description   of  its   seas,  shores,  islands,  capes,   etc.       Its   orography   and   hydrography.      Political   divisions. 

European  colonies.     Algeria.     Tunis.     Tripoli.     Madagascar.     (Brief  accounts  ) 
America, — Description  of  its  seas,  shores,  islands,  capes,  etc.     Orography  and  hydrography.    Political  divisions.    European 

colonies.     Detailed  study  of  the  United  States. 
Oceania. — Archipelago  and  islands      European  colonies. 

XIV. — Living  Langitages  (English  or  German). 

The  candidates  are  required  to  know  the  principal  rules  of  the  grammar  of  the  foreign  language  which  they  have  selected, 
to  be  able  to  explain  the  text  of  a  book  open  at  sight,  and  to  reply  in  the  language  to  questions  addressed 
by  the  examiner,  or  to  express  himself  orally. 

It  will  be  seen  from  the  above,  translated  by  the  Commissioner  from  the  official  programme,  that 
the  student  entering  the  National  Institute  of  Agronomy  has  had  a  preliminary  education  on  a  sufficiently 
broad  scientific  basis  to  ensure  his  thoroughly  profiting  by  the  course  of  study  undertaken  in  the 
Institute.  One  cannot  insist  too  strongly  on  the  very  marked  difference  in  the  state  of  preparation  for 
advanced  courses  in  England  and  in  the  English  colonies,  and  the  state  of  preparation  in  Europe.  It 
should  be  borne  in  mind  also,  that  this  degree  of  education  is  supposed  to  be  reached  at  the  age  of  20 
years,  and  it  compares  favourably  with  the  state  of  preparation  in  any  part  of  Europe. 

The  breadth  and  thoroughness  of  the  science  teaching  is  the  secret  of  the  marked  characteristics 
of  Europe.     The  scientific  spirit  is  manifested  in  the  life  of  the  people  in  a  way  it  is  not  with  us. 

3.  The  Course  in  the  Institute. — The  principle  followed  in  the  instruction  given  in  the  Agronomic 
Institute  is,  that  the  study  of  the  sciences  applied  in  agriculture  must  precede  the  study  of  Agronomy 
itself.    The  course  of  study  may  be  divided  into  three  distinct  parts,  viz. : — 

(1)  In  the  1st  semester  of  the  1st  year  the  students  receire  advanced  teaching  in  the  sciences  that 
are  applied  in  agriculture. 

(2)  During  the  second  semester  of  the  same  year,  the  students  receive  instruction  in  the  Art  of 
Agronomy.  They  are  engaged  in  thoroughly  practical  work,  but  it  is  practice  based  upon  the 
most  advanced  scientific  knowledge,  and  is  kept  in  touch  therewith. 

(3)  In  the  second  year,  and  during  vacations,  the  students  receive  very  complete  practical  instruction 
in  agriculture,  and  visit  agricultural  stations  and  works. 

These  three  sections  are  denominated — 

(i)  The  study  of  the  fundamental  sciences  of  Agronomy. 
(ii)  Instruction  in  Agronomy, 
(iii)  Practical  Agriculture. 

With  a  view  to  affording  complete  information  as  to  the  course,  and  to  shewing  hoio  vastly 
superior  the  course  is  to  anything  yet  given,  or  that  under  present  conditions  can  he  given,  in  Australia, 
the  programme  is  somewhat  fully  outlined  in  the  sections  following  on  hereinafter. 

3—4  E  4. 
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4.  Study  of  the  fundamental  sciences  of  Agronomy  .—These,  studies  comprise  the  following,  via.  :— 

I.-NATUKAL  SCIENCE. 

(a)  The  Biology  of  Plants  cultivated  in  France  and  her  colonies.  ■     i.     -a    f  fm. 

The  Professor  in  this  department  is  Ph.  van  Tieghen,  Member  of  the  Institute,  i-rotessor  lor 
the  Museum  of  Natural  History.  •     i  -ci 

The  Chief  of  Works  and  "  Repetiteur  '  is  G.  Fron,  Doctor  of  Science,  Agronomical  iingmeer 

{Ingenieur  Agronome). 

(b)  General  Physiology.  .  i    j!  xi,    -nt  i-       i 

The  Professor  is  Dr.  P.  Eegnard,  Member  of  the  Academy  of  Medicine,  and  ot  the  JNational 
Society  of  Agriculture  in  France,  Honorary  Director  of  the  School  of  Advanced  Study,  Director  ot 
the  National  Agronomic  Institute. 

The  Bepetiteur  is  Dr.  P.  Portier,  Licencie-es-Sciences,  Preparateur  at  Sorbonne. 

(c)  Zoology  applied  to  Agriculture. 

Professor — Dr.  P.  Marchal,  Doctor  of  Science. 
Bepetiteui — Mods.  Guenaux,  Agronomical  Engineer. 

(d)  Geology  applied  to  Agriculture.  ^     ,         .     xi     tvt  i.-       i 

Professor— Mona.  Cayeux,  Doctor  of  Science,  Chief  of  the  Practical  G-eology  in  the  National 
School  of  Miues,  Collaborator  in  the  Service  of  Geologic  Survey  of  Prance. 
Bepetiteur — Mons.  Eichard,  Engineer  in  Arts  and  Manufactures. 

(e)  Vegetable  Pathology.  1.1-04.1,1 

Maitre  de  Conferences— TfT.  Delacroix,  Director  of  the  Station  for  Vegetable  Pathology, 
Professor  at  the  National  Higher  School  of  Colonial  Agriculture,  Professor  m  the  School  of 
Application  of  State  Manufactures. 

n.-PHV:SICAL  AND  CHEMICAL  SCIENCE. 

(a)  Physics  and  Meteorology. 

Professor— U.  Angot,  Doctor  of  Science,  Agrege  in  Physical  Science,  Chief  of  Service  m  the 
Bureau  Central  Mnteorologique  de  France.  t,  -n' 

Bepetiteiir-Mona.  Dongier,  Doctor  of  Science,  Agrege  in  Physical  Science,  Sub-Director  ot 
the  Physical  Laboratory  at  Sorbonne. 

(b)  Applied  Chemistry  {Investigation  and  Analysis). 

Professor— Mons. &!.  Muntz, Member  of  the  Institute,  and  of  the  National  Society  of  Agriculture 
of  Prance,  in  charge  of  the  Chemical  Laboratories. 

Chief  of  Chemical  Laboratory  Work— M.ons.  A.  Ch.  Girard,  Professor  in  charge  of  Laboratory 
Work  under  the  Director  of  the  Laboratories. 

Assistant — Mons.  Condon,  Agronomical  Engineer. 

Preparateu) — Mons.  Laveyrie,  Agronomical  Engineer. 

(c)  Agricultural  Chemistry. 

Professor— Mon9.  G.  Andre,  Doctor  of  Science,  Agrege  Professor  in  the  Faculty  of  Medicine. 
Bepetiteui — Mons.  Demoussy,  Doctor  of  Science. 

(d)  Applied  Organic  Chemistry  (in  the  productions  of  Agricultural  Industries). 

Maitre  de  Conferences— Isi.  Andre  Bidet,  Professor  in  the  School  of  Physics  and  Chcmistry- 

III.-MATHEMATICAL  SCIENCE. 

(a)  Mathematics. 

Professor — Mons.  Laurent,  Doctor  of  Medicine,  E.Kaminer  for  Admission  to  the  Fcole 
Polytechniqiie. 

Bepetiteur — Mons.  Homery. 

(b)  Mechanics  and  Agricultural  Hydraulics. 

Professor — M.Herisson,  Agronomical  Engineer, Inspector-General  of  Agricultural  Instruction, 
etc.,  former  pupil  in  the  Ecole  Polytechniqiie. 

Chief  of  Works — M.  Yuaillet,  Engineer  in  Arts  and  Manufactures. 

Bepetiteur  for  Mechanics — M.  Thcvennin,  Engineer-in-Chief  for  the  Post  and  Telegraph 
Service,  Professor  at  the  School  for  Advanced  Commercial  Studies,  former  pupil  of  the  Ecole 
Poly  technique. 

Bepetiteur  for  Agricultural  Hydraulics — M.  Pelissier,  Licenoie-es-Sciences  Mathematiques, 
Professor  at  the  Fcole  Ooloniale. 

(c)  Mathematics  and  Topography . 

Maitre  de  Oonferences — M.  Pelissier.     (See  above.) 

(d)  Graphic  Drawing  and  Topography. 

Professoi — M.  Muret,  Honorary  Geometer  to  the  City  of  Paris. 

Chief  of  Graphic  Work—lsL.  Vuaillet,  Engineer  of  Arts  and  Manufactures. 

IV. -SOCIAL  SCIENCE. 

(a)  Bural  Legislation  and  Administrative  Bights. 

Professor — M.  Gauwain,  Deputy  Governor   of   the  Credit  Fonder  of  France,  Maitre   des 
requetes  honoraire  au  Conseil  d'Etat,  Member  of  the  National  Society  of  Agriculture  of  France. 
Maitre  des  Conferences  et  Bepetiteur — M.  Chapsal,  Maitre  des  requetes  au  Conseil  d'Etat. 

(b)  Bural  Economy. 

Professor — Mons.  Convert. 

Bepetiteur — M.  Tardy,  Agronomical  Engineer,  Secretary  of  the  Agricultural  Section  of  the 
Social  Museum. 

(c)  Agricultural  Accountancy. 

Maitre  des  Conferences — M.  de  Sauvage. 

(d)  Political  Economy. 

Maitre  de  Conferences— 'li.  Souchon,  Professor  in  the  Faculty  of   Law  in  the  University  of 
Paris. 

Each  teacher  is  the]  author  of  a  large  nuniber  of  oriji'ial  contribations  to  Science  and  a  man  of 
recognised  standing.  For  example,  M.  Angot,  between  say  1880  and  1902,  baa  published  over  160 
original  contributions  in  various  scientific  papers.  5. 
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5.  Study  of  Affronomi/.— The  studies  in  Agronomy  are  similarly  subdivided  and  comprise  the 
following : — 

I.  -AGRICULTURE. 

Professor— M..  Schribaux,  Agronomical  Engineer,  Direction  of  the  Station  for  Seed-testing, 
Member  ot  the  National  Society  of  Agriculture  of  Prance. 

Chief  of  Works,  Isi  year— M.  Boitel,  Agronomical  Engineer ;  2nd  year—M.  Hitler, 
Agronomical  Engineer,  Maitre  de  Conferences. 

II.— ZOOTECHNICS. 
Professor — M.  Mallevre,  Agronomical  Engineer. 
Chief  of  Works— M..  Baudoin,  Agronomical  Engineer,  and  Licenciate  in  Law. 

III.— AGRICULTURAL  MACHINERY  AND  RURAL  CONSTRUCTION. 

Professer — M.  Max  Eingelmaun,  Agronomical  Engineer,  Director  of  the  Station  for  Machine- 
testing,  Member  of  the  National  Society  of  Agriculture  in  Erance,  Professor  at  the  Higher  National 
School  of  Colonial  Agriculture. 

Chief  of  Works— M..  Vuaillet,  Engineer  of  Arts  and  Manufactures. 

liepetiteur — M.  Coupan,  Agronomical  Engineer. 

IV.— AGRICULTURAL  TECHNOLOGY. 

Professor— K.  Luidet,  Doctor  of  Science,  Member  of  the  National  Society  for  Agriculture  in 
Erance. 

Bepetiteur—M.  Ernest  Portier,  Deputy-Chief  of  the  Inspectorial  Service  for  Classified 
Establishments,  Licencie-es-Sciences  Physiques. 

Preparateur — M.  Louis  Ammann,  Agronomical  Engineer. 

v.— ECONOMICS  OE  FORESTRY. 
Professor — M.  Eivet,  Conservator  of  Eorests. 

VI.  — VITIOULT  URE. 
Professor — M.  Yiala,  Doctor  of  Science,  Inspector-Greneral  of  Viticulture,  Member  of  the 
National  Society  of  Agriculture  of  Erance. 

Pepetiteur — M.  Pacottet,  Agronomical  Engineer. 

VII.— COLONIAL  CULTURE. 
Professor — M.  Dybowski,  Inspector-General  of  Agriculture  for  the  Colonies,  Director  of  the 
Colonial  Garden,  Professor  at  the  Higher  National  School  of  Colonial  Agriculture. 
Eepetiteur — M.  Eron,  Doctor  of  Science. 

''  VIII.— COMPARATIVE  AGRICULTURE. 

Maitre  de  Conferences — Agronomical  Engineer,  Correspondent  of  the  National  Society  of 
A  griculture. 

IX. — AREORICULT  URE. 

Maitre  de  Conferences — M.  Nanot,  Agronomical  Engineer,  Director  of  the  National  School  of 
Horticulture  of  Versailles. 

X.— PISCICULTURE. 

Maitre  de  Conferences — M.  Deloncle,  Agronomical  Engineer,  Inspector- General  of  Pisciculture 

XL— HIPPOLOGY. 

Maitre  de  Conferences — Mons.  E.  Lavalard,  Member  of  the  Higher  Council  of  Agriculture  and 
of  the  Consultative  Committee  as  to  Epizootics,  Member  of  the  National  Society  of  Agriculture  in 
Erance. 

6.  Practical  Teaching  in  Agronomy. — The  practical  teaching  is  given  mainly  at  the  Domaine  d'etude 
pi  the  National  Agronomic  Institute  at  Noisy-le-Eoi,  the  chief  being  M.  Adrien  "Wallet,  Agronomical 
Engineer.  This  domain  for  practical  study  is  formed  from  a  number  of  farms,  etc.,  united.  Its  soils  are 
of  the  most  varied  character,  both  as  regards  components  and  depth. 

It  contains  280  hectares,  72  ares,  09  centiares — that  is,  not  far  short  of  700  acres.  It  has  extensive 
buildings  and  every  convenience  for  systematic  instruction.  Chemical  fertilisers  are  used  in  considerable 
quantity — about  £440  worth  in  1902.  Among  visits  made  may  be  mentioned  those  to  factories  for  manu- 
facture of  sugar,  starch,  fertilisers,  breweries,  distilleries,  creameries,  etc. ;  factory  for  manufacture  of 
margarine,  etc. ;  visits  to  vineyards,  to  porcelain  and  glass  factories,  to  factories  where  agricultural 
■machinery  is  produced,  to  specially  irrigated  and  drained  areas,  etc.,  etc.  The  whole  has  the  object  of 
widely  informing  the  student  and  keeping  him  in  close  touch  with  the  applications  of  agricultural  science. 

The  various  programmes  will  now  be  outlined  in  detail. 

7.  Biology  of  Plants. — The  following  has  been  translated  by  the  Commissioner  from  the  official 
publications,  and  reveals  the  thoroughness  of  the  course  : — 

BiOLO&Y  or  Plants  Ooltivated  in  Eeanoe  and  her  Colonies. 
PROGRAMME  OF  THE  COURSE.     (40  LECTURES.) 
I. — APERfu  01'  Genbeal  Biology. 
.Bxternal    morphology.      Growth   and   decay,    relative    growth   and   decay,    unequal    capacity   of    growth  ;    progressive 
differentiation,  unequal  capacity  of  differentiation,  criterion  of  external  perfection.    Multiplication.    Reproduction. 
Internal  morphology.     Constitutive  parts  in  the  adult  state.      Mechauism  of  growth  and  decay.     Mechanism  of  multi- 
plication and  reproduction. 
External  physiology.     External  conditions  of  growth.     Action  of  the  organism  on  its  environment. 

■  Internal  physiology.      Internal  conditions  of  growth.       Chemical  phasnomena  ;    progressive  synthesis  of  the  elements; 

digestion;  secretion;  disassimilation.     Mechanical  phrenomena  :  protection,  support,  locomotion. 

■  Oonclusion  of  this  apergu.     Unity  of  object  of  Biology,  unity  of  method,  unity  of  classification,  unity  of  nomenQla,t«re. 

II, 
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II._APERsn  OF  Geneeal  Botany. 

Special  and  general  characters  of  plant..  Cellulose  membrane  :  physieal  and  .«h«™'=^],P™Pf:"^,^  '  8"^°^^^^^  phvS'and 
modifications  by  incrustation  and  transformation  ;  partial  or  total  aivision.  Hydroleucites  .  their  physical  and 
chemical  role      Amvloleuoites  :  formation,  growth,  and  properties  ot  starch  grains. 

ChloroleiS-^hl^iya^ph^Uor^^  ^i^--  g.w.b^^and  ^P^^-"^--^ 

c  Zopkyll  'sScctive  absor^^n  if  radiations  by  chloro'ph^ll.  Assimilation  of  carbon .;  Bynthesis  of  carbo- 
hydratesf  Chlorovaporisation.  Importance  of  these  two  ph^enomena.  Progressive  assimilation  of  elements 
beginning  with  the  carbohydrates. 

IIL-Speoial  BoTA^y  of  Cultivated  Planis  or  Plakt3  of  Special  L-jtekest  as  regards  Cultivation.' 

Division  of  the  Vegetable  Kingdom  into  two  sub-kingdoms  :  Arrhizophytes  and  Rhizophytes. 

Arrhizophytes.     Subdivision  into  two  branches  :  Thallophytes  and  Muscmew. 

Thallophytes.     Subdivision  into  two  classes :  Fungi  and  Algs.  .         ^.        t  i     „i„„^^„(.  „t  n,„  „„„„ 

Fungi      General  characters  :  Thalli  and  mode  of  fife  ;  formation  of  spores  ;  formation  of  ova;  development  of  the  ovum. 

Division  into  four  orders. 
Mvxomvcetes :  Trichiaceae  and  Acrasacese.  „  ,  ,,  i  -nr       ui     u     -j 

Siphomycetes  :  Mucoraceas,  Saprolegniaceee,  PeronosporaoeiB,  Chytridiacea;,  Entomophthoracea.,  and  Monoblephandaoese. 
Ba^sidiomycetes  :    Agaricacece,  %copodace«,,   Tilletiace^,    Tremellace*.    Tylostomaceie,     AuricuIariacesB,    Puccmiaceie, 

Ustilagacese. 
Ascomycetes :  Perisporiacere,  Spheriacea:,  PezizaceiB,  Laboulbeniacea;.  ,         i-        t  i,  a       ^^^^^„^-  „f  n, 

Algm.     General  characters  :  Tlialli  and  mode  of  life  ;  formation  of  the  spores  ;  formation  of  the  ova  ;  development  of  the 

ovum.     Division  into  four  orders. 
Rhodophycefe.     Pheophyceie.     Chlorophyccce.     Cyanophyceae.     Nostooacece  and  Baoteriaoeoe.    BaoteriaoeiS ;  morphology ; 

physiology  ;  Pathogenic  bacteriaocje  ;  Fermentive  bacteriaces. 
Parasitism.     Its  various  modes.  .         ,      ,        , ,  ■i.r.       ■      y       -a-       ■  _-ii_ 

Symbiosis.     Its'  various  modes  :  Fungi  with  superior  plants  ;  Algae  with  superior  plants  ;  Algae  with  animals  ;  t  ungi  with 

Algffi!.     Lichens.     Role  of  lichens  in  nature  :  origin  of  terrestrial  vegetation. 
Mascinea:.     Vegetative  bodies  :  form,  structure.     Formation  of  spores.     Formation  of  ova.      Development  of  the  ovum. 

Division  into  two  classes  :  Hepaticeie  and  mosses.     Comparison  of  the  Muscines  with  the  Thallophytes.     R^sum^ 

of  the  sub-kingdom  of  the  Arrhizophytes. 
Rhizophytes.    Subdivision  into  two  branches :   Vascular  oryptogamia  or  Exoprothalleaj,  and  Phanerogamia  or  Endopro- 

thalles.     Vascular  cryptogamia.     General  characters.     Vegetative  bodies  :  form  and  structure  of  the  root,  stem. 

Formation  of  the'  ovum  :    isodiodea;,  heterodiodeie.     Development  of  the  ovum.     Division  into  three  classes  :  Filicineas, 

Equisetacese  and  Lycopodiacese. 
Phaneroijamia.   General  characters.     Vegetative  bodies.     The  root.  External  morphology  and  primary  structure.   External 

and  internal  physiology. 
The  stem.     External  morphology  and  primary  structure.     External  and  internal  physiology. 
The  leaf.     External  morphology  and  primary  structure.     External  and  internal  physiology. 
The  secondary  regions  :  periderm,  pachyderm.     The  secretions. 

Formation  of  the  ovum.     Comparison  with  the  vascular  cryptogamia.  _       _ 

Development    of    the  ovum  in  embryo,  of  the  ovulum  in  the  seed,  of  the  pistil  in  fruit.     Germination  of  the  seed : 

morphology  and  physiology. 
Special  stivdy.     Division  into  two  sub-branches  :     Astigmateas  and  Stigmatea;. 
Astigmatem.    Division  into  two  classes  :  Natrices  and  Vectrices. 
Natrices  :  Cycadacese,  Zamiaceae,  Ginkgaceffi. 

Vectrices :  Abietaceae.  Baxaceaa  and  Cupressaceie.     Ephedracea3,    Welwitschiacea3  and  Gnetaceoa.     R^sum^ 
of  the  sub-branches  of  the  Astigmateae. 
Stigmatete.     Division  into  three  classes  :  Monocotyledons,  Liorhizs  dicotylete,  and  Dicotyledons. 
Monocotyledons  :  LemnaccEe,  Cyperaceae,  Araeeae,  Palms,  Joncaceae,   Commelinaceae,   Alismaceae,  Liliaceai,  Amaryllidacese, 

Dioscoreaceae,  Broraeliacese,  Iridaeeae,  Scitaminese,  Orchidaceae.     R^sum6  of  the  class  of  Monocotyledons. 
^LiorhizcB  dicotylecE  :  Gramineae,  Cabombaceae,  and  Nympheacea. 

Dicotyledons.     Division    into   seven    orders    according    to    the  ovule.     Inovulated  innuoelleje ;   Viscaceae,  Loranthaceae, 
Dendrophthoacese.     Inovulated  nucellea; ;     Anthobolacea;,  Arceuthobiacefe,  Nuytsiaceje.      Ovulated  innuoelleie ; 
Santalaceie,    Clacaceie,    Avicenniaceaj.      XJni-tegmenated  pernucelleae ;     Myricacefe,     Juglandaceae,    Corylaceae, 
BetulaoesB. 
Bi-tegmenated  pernucelleae  :  Salioaces,  Piperaceje,  Urticacese,  Chenopodiacese,  Castaneacea. 
Platanaceae,  Vitaceas,  Rhamnacete,  Violacese. 
Polygonaoeae,  Geraniacea^,  Caryophylleae,  Crassulaceze. 

Rutaoea3,  Anaoardiacea,  Sapindaoeae,  Leguminosse.     Rosaceae,  MalvaccEe,  Tiliaceae,  Euphorbiaceae. 
Papaveraceffi,  Renonculaceae,  Lauracese.    Ribcsaceae,  Onagraceae,  Myrtaceae,  Punicaoeie,  Cactacese,  Caricaceje,  Cucurbitaoese. 

Unitegmenated  transnucelleae  :  Umbellifera,  TJmbelliferae,  Araliaceae,  Cornaces,  Hydrangeaceae. 
Oleaceae,  Solanaces,  Convolvulaceae,  Apocynaceee,  Asclepiadaoeae,  IlicaceEe. 
Borragacese,  Scofulariaccje,  Labieae,  Verbenaces,  PlantagaccEe,  Ericaceae,  Sapotaceae. 
Campanulaceae,  Rubiace^,  Caprifoliacete,  Valerianacese,    Dipsaoaceas,  Compositse. 
Bitegmenated  transnucelleae  :  CelastraceaB,  Impatientaceae,  Oxalidaceje,  Linaceae,  Tropeolacese. 
CruciferEE,  Besedaceae,  Theaceae,   Clusiacese,  Hyperioacea,  Primulaceae,  Diospyrace». 
R6sum6  of  the  class  of  Dicotyledons. 

The  Variation.  Influence  of  the  nature  ot  the  plant.  Influence  of  the  mode  of  formation  of  the  ovum  :  pure  race,  mixed 
race  :  mongrel,  hybridation.  Influence  of  the  weather  ;  pure  race,  mongrel  race,  hybrid  race.  Influence  of  the 
environment.     The  theory  of  descent.     Origin  of  the  vegetation  of  the  earth. 

8.  Practical  Botanical  Work.  The  practical  exercises  have  relation  to  the  Vegetable  Biology,  and 
consist  of  twenty  manipulations  of  three  hours  each,  and  botanical  excursions  in  the  neighbourhood  of 
Paris.  Each  seance  of  three  hours  relates  to  the  work  done  in  two  lessons.  The  sixty  hours  laboratory 
work,  corresponding  to  forty  hours  lectures,  is  divided  into  two  series  of  ten  sc'ances  (thirty  hours)  each, 
the  first  from  October  to  January,  the  second  from  April  to  July. 

The  first  embraces  the  study  of  the  fungi,  algae,  mosses,  filices.  The  second  embraces  the  study 
of  the  principal  phanerogams. 

During  each  st^ance  of  the  second  series,  the  fresh  plants  of  Parisian  flora  are  distributed  to  the 
pupils,  who  have  to  determine  by  making  use  of  a  specimen.  The  name  of  the  plants  examined  must  be 
written  in  the  laboratory  exercise  book  and  are  inspected  at  the  end  of  the  seance. 

The 


'No  attempt  has  been  made  to  translate  the  technical  name  in  French  into  its  equivalent  in  English.  Thus 
"  Thallophytes  "  perhaps  should  bo  rendered  "  Thallogens,"  "  Muscinccs  "  is  rendered  "  Muscinea;."  On  the  other  hand, 
f  Champignons  "  is  rendered  "  Fungi." 
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The  work  in  detail  is  as  follows : — 

PRACTICAL  EXERCISES  IN  BOTANY. 
FinsT  Series. 
Use  of  the  microscope.     Management.    Examination  of  the  vegetable  cell  in  an  onion  bulb.     Membrane,  protoplasm,  stone, 
leucocytes.     Cellulose  thickening  of  the  membrane  in  the  stone  of  the  date-tree.     Action  of  zinc  chloriodide. 
Local  thickening  of  the  membrane  :   cyatolith  of  the  Ficus  elasticua. 
Study  of  tlie  Leuciles.    HydroUuciles  :  turgesceuoe  produced  by  the  cellular  liquid  in  the  hairs  of  Tradesoantia. 

Examination  of  the  inulin  in  the  tubercles  of  the  Jerusalem-artichoke  or  of  the  Dahlia. 
AmyloleucvUs  :   Study  of  the  starch  grains  of  the  different  cultivated  plants.     Action  of  iodized  water. 
Digestion  of  starch  grains  by  amylolytic  processes. 
ChtoroleuciUs  :  Examination  of  starch  grains  in  a  living  leaf. 
Solution  of  chlorophyll ;  its  property. 
Classification  of  Fumji.     Myjcomi/cetes.    Rapid  examination  of  a  type  Syphomycetea  :  MuooraceoB  vegetative  and  aporiferoua 

preparation  of  the  Mucor  mouldiness,  black  Rhizopoda,  etc.     Methods  of  culture. 
Peronosporacese.     Vegetative  and  sporiferous  preparation  of  the  mildew  of  the  vine,  of  lettuces,  etc. 
Reproductive  apparatus  and  mode  of  formation  of  ova.     Examination  of  mounted  preparations. 
Basidiomycetes.      Vegetative  and  sporiferous  preparation  of  a  simple  type  ;  the  stercoraceous  Coprin,  examination  of  the 

cap,  of  the  mycelium,  of  the  sclerotic. 
Distinctive  characteristioa  of  the  most  common  fungi  from  the  living  specimens  (edible  and  poisonous  fungi).     Champignon 

de  conche,  blanc  de  champignon. 
Ascomycetes  :  Perisporacese  ;  examination  of  some  common  mouldiness  :  Penicillium,  Aspergillum,  Sterigmatocystum.  Study 

of  the  ErycibejB,  of  the  truffle,  etc.     Sphoeriace;u.     Pezizaceas,   study  of  a  Peziza  (Peziza  of  Fuckel).     Sporifera 

preparation.     Yeast  (of  beer). 
Classification  ofalgas.    Study  of  the  vegetative  and  reproductive  apparatus  of  some  common  sea-weeds.     Special  study  of 

the  BacteriaccEe  :  Amylobacter  bacilli,  subtle  baccilli.     Methods  of  culture.     Staining  preparationa  :  Examination 

of  covering  preparationa  of  some  pathogenic  bacteriaceoe  of  animala. 
Phaenomena  of  Symbioais.     Micorrhizs,  Lichens. 
Branch  of  the  Musciiiem  (Mos&ea).     Rapid  examination  of  some  mosses  and  Hopaticee  :   Polytrio  (hair-moss),  Sphagnum 

(bog-  or  peat-moss).     Marchantia. 
Branch  of  the.  Vascular  Cryptogamous  plants.     Rapid  examination  of  several  types  of  Filicinete,  Equisetaceae,  Lycopodiacese. 
Structure  of  the  stem  and  root  of  the  Pteri.i  aquilina.     Formation  of  ova.     Prothalla. 
Branches  of  the  Phanerogamia.     1.  General  study.     Boot.     Form.     Ultimate  structure  (maize-root).     Growth  in  length  and 

in  thickness  of  the  root  (Secondary  formations  in  the  bean  root). 
Stem.     Form.     Ultimate  structure.     Growth  in  length  and  in  thickness  (Stem  of  the  vine). 
Leaf.     Form.     Simple  and  compound  leaves.     Morphology  and  biology  of  the  leaf. 
Flower.     Study  of  the  constitutive  parts. 
Seed  and  germination.     Seed  of  Ricinua  Communis  (Caator-oil  plant),  of  Haricot,  etc.     Examination  of  diflferent  cases  of 

germination. 

Second  Series. 

2.  Special  study  of  the  principal  phanerogamic  families. 

Astigmateo!  or  Oymnospermce.     Cycadaceie.     Abietaceae.     Study  of  the  male  and  female  flower  of  the  Fir-tree.     Structure 

of  the  stem.     Longitudinal  and  transverse  section  of  the  wood.     General  characteristics  of  the  wood  of  Coniferae 

(tracheidte,  areolar  punctures,  resiniferous  canals).     Distinctive  characters  of  several  Abietacere  according  to  the 

specimens  of  living  plants. 
Stigmatce  or  Angiospermce.     Cyperacese  :  male  and  female  flowers  of  sedge  (Laiche),   characteristics   of  the  stem,  of  the 

leaf,  of  the  carex.     Aracese  :  the  arum  flower. 
Palms :  albumen  of  the  cocoa-nut,  of  the  Phcenician  date.      Joncacese. 
Liliacese  :  characteristies  of  the  bulb,  structure  of  the  stem,  study  of  the  flower. 

Amaryllidacese  :  study  of  the  agave  (aloe)  leaf,  characters  of  the  fibre.     Bromeliaccie.     Iridaceas.     Orchidacese. 
Graminacese  :  structure  of  the  stem  and  the  root ;    study  of  the  spikelet  of  the  grain,  of  oats,  etc.  ;    complete  study  of  the 

seed  of  maize  and  of  grain  ;    distinctive  characteristics  of  the  various  kinds  of  Graminacese  ;    examination  of  fresh 

specimens  and  determination  of  flora  (drawings  of  principal  characters). 
Corylaceoe.     Betulaceae.     Urticaoese.     Cannabineje,  study  of  the  stem  of  hemp,  of  branches,  etc. 
Chenopodiacete  :  morphological  study  of  beet-root  (stem,  root,  flower). 
Castaneacese.     Vitaces  :  stem  and  flower  of  vine. 
Leguminosaj.     Study  of  the  root,  nodosities  of  the  roots  and  characteristics  of  the  bacillus  radiculosus,  morphological 

study  of  the  flower  of  leguminosae. 
Tiliaceae.     Malvaceae :  anatomical  characters  of  the  stem,  examination  of  textile  fibres.     Euphorbiaceae  :  examination  of  the 

flower  of  a  Euphorbium,  structure  of  the  lacticiferous,  characters  of  the  feoula  of  Manioc.    Curcurbitaceas :  morpho- 
logical study  of  the  stem,  root,  fruit,  etc. 
Umbelliferous  plants.     Solanaceae  :  study  of  the  flower,  stem,  and  root  of  the  tuberous  night-shade  (potato),  examination 

of  the  fecula.     Boraginacese.     Scrophulariacese.     Labiea;. 
Compounds  :  comparative  study  of  the  flower  of  several  types  of  Liguliflorae,  of  Tubuliflor;e.     Linaceae  :  flower  and  stem  of 

flax,  study  of  the  seed.      Cruciferae  :  structure  of  the  stem,  the  root ;  study  of  the  flower  in  several  types. 

9.  Botanical  Excursions. — Botanical  excursions  and  herboriaations  are  made  in  country  of  very- 
varied  types,  the  aim  being  to  make  the  botanical  experience  as  wide  as  possible.  There  are  nine  of 
these,  at  least.     The  variation  of  the  flora,  with  the  geological  characteristics,  is  carefully  noted. 

10.  General  Physiology. — The  course  in  general  physiology  is  indicated  in  the  following 
programme : — 

GrENEHAL   PnTSIOLOGT. 
PROGRAMME  OF  THE  COURSE.     (30  LECTURES.) 
I. 
I.  Biology,  the  study  of  life,  as  physios  is  the  study  of  natural  forces.    Bonds  which  bind  these  forces  with  life.     Claude 
Bernard  and  determinism.     What  must  be  understood  by  natural  forces. 
II.  Influence  of  external  agents  on  living  beings.     Latent  life,  oscillating  life,  homeotherms  and  poikilotherms.     Constant 
life  and  its  conditions. 

II. 

I.  Diff'erentiation  of  living  beings.  Dualism  of  Dumas.  Monism  of  CI.  Bernard.  Creation  of  living  matter  in  plants. 
Its  transformation  by  the  herbivora,  then  by  the  carnivora.  Ultimate  destruction  of  the  living  molecule. 
Tyndall'a  theories. 
II.  Living  matter.  The  idea  of  the  ancients.  Its  general  constitution,  bioplasm.  Researches  of  Berthelot,  of 
Sohutzenberger,  of  Pasteur,  and  of  Pfluger.  Ovogenesis. 
III.  Qualities  of  living  matter.  Irritability.  Dubois-Raymond,  Virchow,  Pasteur,  Bernard.  The  motility  of  bioplasm. 
Its  senaibility.     Anajathetics. 

III. 

I.  The  internal  meana  with  animals.  Its  neceaaity  for  conatant  irritability  of  the  bioplasm.  The  blood  and  the  lymph. 
The  Erythrocytes  and  the  Leucocytes.  The  plasma.  Fibrin.  New  ideas  concerning  the  phagocytosis  and  the 
diapedesis.  New  conceptions  of  Metchnikoff  and  Pasteur  ooncsrning  the  cure  of  infectious  diseases  (anthrax, 
peripneumonia,  typhoid,  plague,  etp.).     Lymph, 

IV. 
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IV. 
I.  Morphology  of  bioplasm  :  Hfeokel  and  the  monera ;  the  oytodes.     Gymnocytodes  and  lepocytodes  among  animals. 
The  cell  and  the  cellular  theory.     Protoplasmic  and  plastidular  theories. 
II.  Grouping  of  the  cellular  elements.     The  tissues.     Biohat  and  histology.     Divisions  of  the  tissues  according  to  their 
role  and  their  morphology.' 

III.  Tissues  of  support.       Simple  and  stratified  epitheliums.       The  pavement  epitheliums,   their  roles,   their  diseases. 

fitch  and  ringworm  of  animals.)  Very  short  aper^u  concerning  the  constitution  of  cancer.  Vibratiles,  their  role. 
Very  general  ideas  concerning  catarrhal  affections.     The  cylindrics,  formation  of  the  mucus. 

IV.  Glandular  epitheliums.     Ancient  and  existing  conception  of  a  gland.     Present  ideas  concerning  the  holocrines  and 

meroerines  secretions.     Action  of  the  nervous  system.     Internal  secretions. 
V.  Intercellular  cement  in  its  relations  with  the  formation  of  the  bone  and  the  cartilage.     Cartilaginous  tissue.     Tiie 

"  chondroplashvs,''  their  cvnsts.     Osteogenesis.     Idea  of  precocity.     Union  of  epiphysis.     Osteoplasts.     Osseous 

matter.     Influence   of   the   regime  among   animals.     Rachitis.     Influence   of   the   age.     Fractures   among   aged 

draught  animals.     The  periosteum.     Experiments  of  Oilier. 
VI.   Connective  tissue.     The  lophiodermis.      Fatty  tissue.     Collecting  of  the  fat.     The  adipose  cell,  fatty  reserves. 

Fattening.     Consumption  of  fat.     State  of  the  fatty  reserves.     Conditions  of  emaciations.     Clasmatocytes   and 

mastzellen. 
VII.  Elastic  tissue,  its  utility.    The  ligaments  (application).  The  hide,  and  the  tanning  of  connective  tissue.    The  tendons 

of  the  muscles. 
VIII.  The  nerves.     The  nerve  fibres  and  cells,  histological  study.     The  v.rork  of  Ranvier,  of  Gerlach,  of  Golgi.     Present 

theories  of  Ramon  y  Cajal.     Fibres  of  Remack. 
IX.  Physiology  of  the  nerve.     Prejudicial  study  of    the  application  of  the  graphic  method  to  general  biology,  and  to 

zooteohnics.      The  nervous  functions.       Nutrition  of    the  nerves.     Phosphatic  alimentation.     Chemistry  of  the 

nerves.     Centripetal  and  centrifugal  conduction.     The  reflex  and  the  diastaltic  arc.     The  nervous  influx  and_  its 

vitality.     The  excitants  of  nervous  tissue.     The  centres,  the  ganglions.     Nutrition  and  the  nerves.     Tropical 

and  vaso-motor  nerves. 
X.  Muscle.     General  morphology  of  the  muscular  system.     Flexors  and  extensors,  the  joints.     Striated  muscle  and  its 

constitution,  its  rule.     Smooth  muscle.     Physiology  of  muscular  contraction,  elasticity  of  the  muscle,  its  tonicity, 

Muscular  sensibility.    Contractility.     Graphic  researches  of  Marey  and  Vierordt.    Detailed  theory  of  contraction. 

Muscular  poisons.     Muscular  toxines  and  jaded  animals. 

V. 

I.  Cellular  reproduction  and  the  creation  of  bioplasm.  Theories  of  generation.  Spontaneous  generation.  Pasteur  and 
Pouchet.  Panspermia.  Generation  and  soissiparity.  Conjugation.  Sexual  reproduction.  Male  organ  and 
spermatogenesis.  Female  organ  and  ovogenesis.  Detailed  phaenomena  of  fecundation.  Amphiaster.  Theory  of 
monsters.     Segmentation.     Morula,  Blastula,  (Jrastrula.     Heredity. 

VI. 

I.  Production  of  living  matter.      General  idea  of  alimentation.      Perfect  aliment.       Milk  and  the  meroblastic  ovum. 
The  breast.     Chemistry  of  the  milk  and  the  egg.     The  "lab"  ferment  and  rennet. 
II.  Alimentary  substances  compared  with  perfect  aliment.      Compositiou  of  the  living  allowance.        Ration  of  the 
workman,  ration  of  the  horse,  of  the  working  ox,  to  fatten.     General  ideas  concerning  the  substitutions. 

III.  Elaboration  of  the  aliment.       Digestibility  of  the  various  aliments.      Fixation  of  the  coefficient  of  digestibility 

The  digestive  juices.  Action  of  microbes.  Fabrication  oftoxines.  Auto-infection.  Buccal  digestion.  Stomachic 
digestion.  Study  of  gastric  ferment  and  acid.  Tlie  law  of  partition  (Berthelot,  Riehet).  The  Pancreas  and  the 
intestinal  zymases.     Gastric  and  intestinal  peptones.     The  inversion  of  sugars. 

IV.  The  liver.    Its  structure.    The  hepatic  lobule.    The  hepatic  circulation.     Conception  of  the  ancients  concerning  the 

role  of  the  liver.     Dualism  of  Charles  Robin.     The  vile-gland.      Monism.     Chemical  composition  of  the  bile. 
Its  rule  as  a  digestive  liquid. 
V.  The  absorbent  apparatus.     Epithelium  with  pseudopodia.     Absorption  of  liquids,  absorption  of  fats.     Application 
of  the  laws  of  dialysis.     Penetration  into  the  blood.     Dissemination  in  the  cellular  colony. 

VII. 

I.  Fixation  of  the  nutritive  elements  or  intimate  nutrition.  The  carbohydrates  transformed  into  sugar.  Arrival  at 
the  liver.  Transformation  into  glycogenous  matter.  Hepatic  and  glycolytic  ferment.  Definitive  disappearance 
of  sugar.  Claude  Bernard  and  the  glycogenous  function  of  liver. 
II.  What  becomes  of  the  fats.  Transformation  of  sugar  into  fats  (Hanriot).  Transformation  of  the  albuminoids  into  fats 
and  sugars.  The  functions  of  the  pancreas.  Formation  of  the  calcareous  reserves  (Works  of  Dastre).  Fixation 
of  the  quarternary  matters  by  "  d(5shydratation."     Definitive  constitution  of  bioplasmic  matter. 

VIII. 

I.  Vital  destruction  of  the  bioplasmic  molecule.  Action  of  oxygen.  Oxidation  of  the  tissues.  Respiration  according 
to  the  ancient  writers.  Lavoi.sier.  The  respiratory  apparatus.  jMechauism  of  respiration. 
II.  Htematosis.  The  gases  of  the  blood.  Arterial  blood.  Venous  blood.  Combustion  Avithin  the  cells  and  in  the 
blood.  Gaseous  exchanges.  Their  mixtures.  Products  of  combustion.— CO.,  H^O,  NHj,  CO  NH^.  Definitive 
results  of  the  destruction  of  the  I )ioplasm.  Regnault  and.Reiset.  Pettenkofer  and  Voit.  The  bUe,  excretion  of 
combustion  products.     Urea  and  uric  acids.     The  kidneys. 

IX. 

I.  Production  of  heat.  Experiments  of  Lavoisier,  of  Dulong.  Present  ideas  (Berthelot).  Calorific  equivalences  of 
sugar,  of  starch,  of  fats,  and  of  albuminoids.  Actiim  of  external  heat.  Calorific  topography  of  animals.  Coolinc. 
Action  of  the  nervous  system.  "  °' 

II.  Transformation  of  heat  into  energy.     The  working  animal.     Equivalence  with  the  rations.     Work  produced  by 
the  destruction  of  sugar,  of  fat,  and  of  albumen.      Works  of  Chauveau.     Idea  of  the  living  motor.      The  definitive 
aim  of  all  vital  activity  is  the  destruction  of  tlie  molecule  of  bioplasm  and  the  correlative  production  of  motion 
and  of  work.     (Experiments  of  Wisliceuus.) 
'  Whence  result : 
The  vital  equilibrium.     Its  modifications.     Health.     Sickness.     Exaggerated  denutrition  and  degeneration. 

X. 

I.  Death,  Partial,  gangrenes  and  necroses.  Total  and  definitive.  Agony.  Absolute  death.  Aerobic  and  anaerobic 
putrefactions.  Formation  of  ptomaines.  Restitution  of  N,  of  H,  of  C,  and  of  0  to  the  atmosphere  of  the  mineral 
products  to  the  soil.  The  circulation  of  matter.  Return  to  the  first  chapter  of  the  course  and  rapprochement 
with  the  study  of  the  formation  of  bioplasm. 

The  comprehensiveness  of  the  course  is  obvious.  It  should  be  mentioned  that  the  instructors  are 
not  only  m  touch  with  men  engaged  m  the  most  recent  researches  in  this  field,  and  with  the  remarkable 
results  obtained,  they  are  also  themselves  investigators  and  discoverers. 

11. 
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li.  Zoology,  and  its  Application  to  Affriculture. — There  are  thirty  lectures  in  this  course,   as 
follows  : — 

PROURAMME  OF  THE  COURSE  IN  ZOOLOGY.     (80  LECTURES.) 
Generalities. 
Relations  between  animals  and  plants  in  the  general  economy  of  nature.     Relations  between  man  and  animals.     Relations 
of  animals  to  one  another ;   struggle  for  existence  ;  predation  ;  parasitism  ;  commcnsaiity ;   mutuality ;  animal 
societies. 
Division  of  the  Animal  Kingdom  into  branches. 

The  PfiOTOzoA. 
General  characters ;  classification. 
Rhizopoda :  AmcEba. 
Sporozoa : 

Coccidim.     Coocidia  of  the  rabbit,  taken  as  type,  hepatic  cocciciosis  of  the  rabbit ;  oocoidia  of  the  hen. 
Myxosporidia.     Structure  and  development  ;  disease  of  the  blue-bottle  (Myxobolus) ;  disease  of  the  crayfish  (Thelohania) ; 

epidemic  among  silk-worms  (Noaema  bombycis). 
Sarcosporidue.     Sarcocystis. 

Hemosporidice.     Plasmodium  malarite,  malaria ;  Pyrosis,  Texas  fever  of  the  bovidfe,  etc. 
Infusoria  :  Flagella,  Noxious  flagella  in  fish;  pathogenic  flagella,  Trypanosomis  of  the  "surra,"'  of  the  "nagana,"  of  the 

"dourine. " 
CUia.     Noxious  cilia  in  fish,  in  the  paunch  of  the  ruminants. 

Vekmes. 

General  characters.     Classification. 

Gestoda,     General  organisation,  metamorphosis  and  migration.     Monographic  study  of  the  Taenia  serrata,  as  a  common  type. 

Tetracestoda.  Tetracestoda  having  a  vertebrate  for  intermediary  host.  Diseases  in  the  ox,  pig,  the  staggers.  Eohino- 
coccus.  Tetracestoda  having  an  invertebrate  for  intermediate  host.  Tasuia  of  birds.  Tetracestoda,  having  no 
known  intermediary  host.     Tsenia  of  the  herbirora. 

Dicestoda.     Bothriocephala,  "ligules,"  prophylaxis  against  ligules  in  pools. 

Trematoda.     General  characteristics,  monosraphic  study  of  the  great  "  Douve  "  (fluke)  taken  as  type. 

Distomata  of  the  sheep,  prophylaxis.     Other  species  of  Trematoda  of  interest  in  applied  zoology. 

Nematoidea.  Parasitic  nematodes.  Asoaris  taken  as  type.  Oxyures.  Strongyles.  Strongylosis  of  the  stomach. 
Verminous  bronchitis.  Syngamy  of  the  trachea.  Solerostomata.  Anchylostomata.  Treatment,  and  prophylaxis 
of  diseases  produced  by  these  animals.  Trichina;,  characters,  evolution,  fetiology,  trichinosis.  Prophylaxis. 
OflBcial  staff  for  inspection  of  meats.     Filaria. 

Nematodes  injurious  to  plants.  General  character  of  the  Anguillulides.  Tylenchus  vastrix,  and  diseases  which  it  produces 
in  various  kinds  of  culture. 

Tylenchus  tritici  and  blight  of  corn  :  preventive  treatment.  Doryliiimus.  Heterodeva  Schachti  (Anguillule  of  the  beet- 
root) and  heterodera  radicicola.     Method  of  snare-plants. 

Acanthocephala.     Echinorhynchus. 

Annelida.  General  characteristics.  The  medicinal  leech;  the  horse-leech.  Branchiobdella.  The  earth-worm.  Role  of 
the  earth-worm  from  the  point  of  view  of  its  utility  in  the  economy  of  Nature  ;  and  from  the  point  of  view  of  its 
injuriousness.     Propagation  of  morbid  germs  by  means  of  earth-worms. 

Enohytreida. 

Ariheopoda. 

Principal  characteristics  of  tlieir  organisation. 

Crustacea.     General  characteristics. 

The  crayfish.  Organisation.  Biology  and  reproduction.  Diseases  and  enemies.  Fishing  for  and  commerce  in  crayfish. 
Astaoiculture  repopulation  of  a  watercourse.     Raising  in  pools  and  artificially. 

Classification  of  the  Crustacea  and  review  of  the  principal  types  which  have  interest  from  a  commercial  point  of  view.  The 
homard  (lobster)  and  homariculture.  Establishment  of  Norway,  Canada,  Newfoundland.  The  various  lobsters 
and  crabs. 

Inferior  Crustacea. 

Arachnida.  Characteristics  and  principal  features  of  their  organisation.  One  of  the  Aranoida;  taken  as  type.  Classifi- 
cation. ... 

Linguahdida.  Acarians.  Acarians  injurious  to  animals.  Demodex  and  follicular  galls.  Psoric  sarcoptida  and  various 
galls  produced  by  them  on  man  and  the  domestic  animals.  Trombidium  and  wheal-worms.  Ixoda  Argas. 
Dermanysses.     Acarians  injurious  to  plants.     Phytopta  and  phytoptocecidia,  erinosis  of  the  vine. 

Tetranycha.     Grey  and  red  disease  of  the  vine 

Acarians  which  attack  alimentary  substances. 

Tyrozlyphs,  Glyciphags,  Aleurobia. 

AraneidcB.     Silk  of  the  Araneidse.     Experiments  in  connection  with  its  industrial  utilisation. 


Myriapoda.  General  characteristics,  principle  type  injurious  in  cultivation.  lula,  Blaneiula,  Polydesma.  Venemous 
Myriapoda.     Scolopendra. 

Inseeta.     General  characteristics,  external  morphology,  organisation,  reproduction,  metamorphoses. 

Division  of  class  into  orders.  i  -i  u 

Orthoptera.  Characters,  classification.  Orthoptera  injurious  to  the  interior  of  dwellings,  to  the  plants  ot  the  kitchen 
garden,  to  all  cultivation.  .  ■     i  ii. 

The  Aoridians.  Development,  biology,  geographical  distribution,  progress  of  invasions.  Organisation  against  them. 
Methods  of  prevention  and  destruction.     Apparatus.  .  •       ,i        -i    \       j 

Neuroptera.  Characters,  classification,  review  of  the  principal  types,  insisting  on  the  injurious  species  (termites)  and 
useful  species  (Hemeroba,  etc. ) 

Thysanoptera.  .  .    ,     . 

Coleoptera.  General  characters,  classification,  characterfstics  and  biology  of  the  principal  famuies  ot  the  larvas  corres- 
ponding to  them.  Those  injurious  to  cereals  and  seed,  to  forage  plants,  to  the  kitchen  garden,  to  truit-trees,  to 
the  vine,  to  forest-trees. 

The  principal  injurious  coleoptera  are  successively  passed  in  review  in  the  order  above  indicated, 
insisting  principally  on  their  biology,  and  upou  the  method  of  destruction  or  prevention  apphcable  in 
each  case. 

The  Remiptera,  Lepidoptera,  Diptera,  Jlymenoptera,  are  similarly  treated. 

The  following  subjects  are  equally  fully  discussed,  viz. : — 

(1)  The  technical  details  of  Agricultural  Entomology.  ,     •    .  ^  .   .     . 

(2)  The  utilisation  of  vegetable  or  animal  auxiliaries  to  destroy  or  prevent  the  injury  ot  injurious 

(3)  The  inseeta  injurious  to  both  man  and  animals— e.^-.  the  Anopheles  (mosquito),  and  the  diseases 
it  can  communicate. 

(4)  Insects  directly  useful.    The  bee  and  apiculture. 

(5)  The  silkworm  and  sericulture.  n        .  li.         -j. 

(6)  Mollusca.     The  Lamellibranchia,  Gasteropoda,  Cephalopoda.     The  oyster  and  oyster-culture,  its 

enemies  and  diseases.  '  .   i      -r  ,  i!         i.    j.- 

(7)  Vertebrates.    Fish   and  pisciculture,  Batrachians ;  Eeptiles  ;    Birds.  Importance  ot   protection 
of  certain  birds.     The  mammifera  a,nd  their  relationship  to  economic  zoology.  1^. 
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12.  Programme  of  Exercises  in  Agricultural  Zoology. — This  covers  the  range  already  indicated  in 
the  preceding  section  (Sec.  11),  and  a  certain  amount  of  dissection  is  done.  The  course  is  very  thorough 
and  confirms  the  lecture  work. 

13.  Geology  applied  to  Agriculture. — The  lectures  cover  the  following  ground,  viz. : — 
GEOLOGY  APPLIED  TO  AGRICULTURE.-PEOGRAMME  OF  THE  COURSE.     (25  LECTURES.) 

Introduction. 
Djfinition  of  geology.     Special  aim  of  the  teaching  of  geology  in  the  "  InsMut  Agronomique."     Utility  of  geology  from  an 
agricultural  point  of  view. 

I. — Study  OF  ACTUAL  ph.enomena. 
Form  and  density  of  the  earth.    Increase  of  the  temperature  with  the  depth.     Primitive  fluidity  of  the  earth.     Laplace's 

hypothesis. 
Temperature  of  the  surface  of  the  earth,  atmospheric  and  marine  currents. 

Distribution  of  land  and  sea.     Form  of  the  continents  ;  distribution  of  reliefs  ;  form  of  oceans  ;  distribution  of  the  depths. 
Mountains, 

A. — Action  of  the  atmosjihere. 

Disintegration  of  rocks,  removal  of  the  material ;  fertilising  sand  and  dust ;  dunes  ;  causes  of  their  extension  ;  deforestation. 
Fixation  and  utilisation  of  sand-dunes.     The  dunes  from  an  agricultural  point  of  vievr. 

B. — Action  of  water. 
Water  considered  as  a  destructive  agent.     Action  on  the  coasts.     Formation  of  pebbles,  sand,  and  mud.     Action  of  water 

in  circulation  in  the  atmosphere.    Rains  ;  infiltration  ;  water-bearing  sheets  and  artesian  sources.     Trickling  and 

erosion  ;  erosion  of  valleys  ;  regime  of  torrents  and  deforestation  ;  agricultural  value  of  ejected  cones  of  torrential 

origin. 
Hydrographic  network  of  pervious  and  impervious  ground.     Glaciers. 
The  study  of  ivate7- as  an  agent  of  construction.     Running  water;  alluvion.     Fluviatile  alluvions  from  an  agricultural  point 

of  view. 
The  course  of  water  in  estuaries  and  deltas.     The  Camargue. 
Destruction  of  continents  by  erosion  and  solution. 

C, — Action  of  water  and  organisms. 
Marine  depositn.      Littoral  apparatus,    filling  up   of  lagoons,    genesis  of  polders  (land  reclaimed  by   high  embankments). 

Sediment  of  sea-shores.      Influence  of  deposits  of   a   calcareous  character   on  the  fertility  of  the  littoral  zone  in 

Britany,  Vendue  and  Cotentin. 
Terrigenous  sediments  ;  pelagian  deposits.      Construction  by  coral  insects. 
Destiny  of  dissolved  matters  deposited  into  the  sea  by  fresh  water  ;  actual  formation  of  calcium-phosphate.     Deposits  of 

gypsum  and  salt  due  to  the  evaporation  of  sea-water  in  the  closed  basins  or  lagoons. 
Continental  deposits.  Laoustrian  sediments  utilissd  in  agriculture.     Turf.     Influence  of  cultivation  on  turfs.     Turf  from  an 

agricultural  point  of  view.     "  Terre  noire  "  of  Russia. 
Guano ;  phosphatic  rocks  formed  by  the  influence  of  guano. 

D.  —  Volcanic  Phcenomena. 
Volcanos  ;  lava  and  gas.     Causes  of  the  ascension  of  lava.    Volcanoes  of  Europe  ;  sub-mariue  volcanoes.     Origin  of  volcanic 

mountains.     Distribution  of  volcanoes  and  their  relation  to  the  lines   of   dislocation.     Extinct  volcanoes.    Actual 

volcanic  products  considered  from  an  agricultural  point  of  view. 
Phienomena  connected  with  volcanic  activity.     Solfataras  ;  geysers  ;  sufiioni,  oil  wells  and  gasoous  emanations.     Thermal 

sources. 
Earthquakes.   Slow  oscillations  of  the  terrestrial  surface. 

II. — Notions  op  Petrography. 
Composition  of  the  earth's  crust ;  eruptive  rocks  ;  crystalline  and  sedimentary  rocks. 

A. — Eruptive  rocks. 

Essential  minerals  and  their  characters  ;  importance  of  their  chemical  composition  from  the  point  of  view  of  agriculture. 

Chemical  composition  of  eruptive  rocks.     Structure  ;  granitic  and  porphyritic  rocks. 

Modes  of  occurrence  :  massive,  flows,  lodes. 

Lithological  definition  of  the  principal  rocks. 

Metaraorphic  action  of  eruptive  rocks  on  sedimentary  deposits. 

Decomposition  of  eruptive  rocks  ;  nature  of  the  phieaomena  ;  physical  and  chemical  properties  of  the  soils  derived  from 

them.     Necessary  amelioration  for  each  category.    Water-bearing  character  of  these  soils  and  particularly  of  the 

granitic  regions. 
Useful  matters  furnished  by  eruptive  rooks. 

B. — Crystalline  rochs. 
Lithological  definition  ;  soils  which  result  from  their  decomposition. 

C.  — Sedimentary  rods. 
Nomenclature.     Definition  and  composition  of  the  principal  terms      Transformation  of  sedimentary  rocks  under  the 
influence  of  atmospheric  agents  ;  phajnomena  of  hydration,  solution  and  oxidation  which  determine  the  decompo- 
sition of  these  rooks.     Consequence  from  an  agricultural  point  of  view. 

III.  — Stratification. 
Principal  of  the  classification  of  stratified  rocks.     Succession  of  geologic  periods  and  stages. 
Principal  accidents  of  stratified  rooks  ;  foldings,  faults,  gaps.     Concordance,  disoordano'e,  and  overlap. 

Crystalline  or  meiamorphic  rocks. 
Gneiss,  mica-schists,  etc.     Hypothesis  concerning  the  mode  of  formation  of  gneiss.     French  regions  where  the  crystalline 
rooks  are  found.     General  characters  of  the  soils  which  result  from  their  decomposition. 

primary  period. 
Generalities  ;  fauna,  flora,  divisions. 

Pre'Cambrian. 
Soils  of  Pre-Cambrian  rocks.   Pre-cambrian  chain, 

Silurian. 
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Siliiria)!: 

Silurian  of  Brittany  ami  Normandy  ;  its  connection  \\ill\  those  of  Wales.     SilUriau   uf  the  Ardennes,  the   Bliielc  Mountain 

and  the  Pyrenees.     Classic  Silui'ian  of  llohemia.     Extension  of  the  Silurian  sea.     Eruptions;    Silurian   chain. 
Useful  materials  furnished  by  the  Silurian  rocks. 
Agricultural  value  of  the  soils  formed  by  the  Silurian  rocks  in  Franco  ;  nature  of  the  necessary  amendments. 

Devonian  roclcs. 

Devonian  sea.  Dsvonian  strata  of  the  Ardennes  ;  Boulonnais,  Brittany,  Black  Mountain,  Pyrenees.  Explanation  of  the 
very  variable  importance  of  the  limestone  deposits  in  the  Devonian  strata  of  these  regions.  Bohemia  and 
England.     Devonian  eruptions.     Useful  materials.     Phosphates  of  Nassau. 

Devonian  strata  from  an  agricultural  point  of  view.     Amelioration  possible  bj-  using  calcareous  l)c\'onian  strata. 

Carhouiferoux  strata. 

Great  development  of  the  Vojctable  Kingdom.     Nature  of  the  sediments.     Carboniferous  seas  and  lagoons. 

Dinantian  period.     Carboniferous  limestone  aud  anthracite  coal.     (I)  Carboniferous  limestone  :  Ardennes  and  Boulonnais  ; 

great   development   of   calcareous  strata  exploited  for   limestone,  etc.      (2)  Brittany  ;  importance  of  layers  of 

anthracite  for  the  fabrication  of  limes   for  amelioration  of  soils.     Vosges,  Central  Plateau,  and  the  I'yreneos. 

Black  phosphates  of  the  Pyrenees. 
Westphalian  period.     Coal-beds  of  Belgium  and  the  North. 
Stephanian  period.      Coal-beds  of  the  centre  of  France.      Basin  of  Commentry   selected  as  an  example.      Stephanian 

eruptions.      Origin  of  coal.      Characters  of   the  soils  formed  by   the  carboniferaj  of  France.      A  glance  at  the 

carboniferEe  of  Europe.     Rising  of  the  Hercynian  chain. 

Permian. 

The  Permian  sea.     Permian  strata  in  France  :  Vosges,  Autonoia,  etc.     Useful  materials  furnished  by  the  Permian  rocks  : 

Bituminous  schists,  bogheads,  etc.     Composition  of  soils  formed  by  the  French  Permian  rocks. 
Permian  strata  in  foreign  lands  :  England,  Germany  ;  layers  of  potash  salts  of  the  Permian  of  Stassfurth  ;    Russia. 
Metamorphic  Permian  strata  of  the  Alps.     Permian  eruptions. 

.SECOKDAKV    PERIOD. 

Generalities.     Fauna.     Flora.     Divisions. 
2Via-ss8C. 

Distribution  of  land  and  seas.     Triassic  strata  of  Lorraine  ;   gypsum  and  rock-salt  of  the  Keuper  ;    characters  of  the  three 

divisions  of  the  Triassic  of  Lorraine  from  an  agricultuial  point  of  vievi-. 
Continental  surface  and  the  lagoons  of  the  Triassic  in  the  north  of  Europe.      Layers  of  gypsum  and  rock-salt  in  relation  to 

this  surface. 
Extension  of  the  Triassic  in  France.     Marine  Triassic  of  the  Alps  ;  Triassic  eruptions. 

Jura  s.sj'c 

General  characters.     DiEFerent  types  of  sediments  ;  abundance  of  limestone  ;  phosphates  of  lime  and  iron-ores. 

Lias.     Description  of  the  Lias  of  the  basin  of  Paris.      Useful  materials  :   heavy  limestone  ;    hydraulic  cement  and  lime. 

Phosphatic  nodules  at  several  levels  :  iron-ores  of  Lorraine  (scoria  from  dephosphoration).     Composition  of  marls 

and  limestones  of  the  Lias. 
Lias  opposite  the  gulf  of  Luxemburg,  in  the  Ardennes  (pyritic  ash),  in  Normandy,  etc.      Properties  from  an  agricultural 

point  of  view. 
Middle  Jurassic.     Composition  in  the  basin  of  Paris  ;  calcareous  earth  and  calcareous  marl ;    phosphates  of  lime  of  the 

"Bajocien"  of  Normandy.    Soils  of  the  Middle  Jurassic, partly  marly  or  exclusively  calcareous;  various  examples. 
Middle  Jurassic  of  the  Jura,  of  the  Rhone  basin,  and  of  the  central  Plateau.     Lignites  of  the  Caucasus. 
A  glance  at  the  Middle  Jurassic  of  England  which  has  furnished  the  type  of  rock. 
Higher  Jurassic.     General  characters  of  the  formation  in  the  Paris  basin.     Alternation  of  clayey  and  limestone  deposits. 

Emersion  of  the  basin  at  the  end  of  the  period. 
Very  varied  nature  of   the  cultivations  in  harmony  with  the  changes  of  lithologioal  composition  of  the  higher  Jurassic. 

Oallouian. 
Oxonian.      Characters  of  the  argillaceous   zone   (Normandy,    Boulonnais,    Ardennes,    Lorraine) ;     water-bearing   strata. 

Earths  used  for  bricks,  tiles,  etc.     Iron  ores. 
Rauracian.     Essentially  calcareous  in  the  Paris  basin  ;  characters  of  the  Ranracian  soils. 
Kimmeridian.     Lower  Normandy,  Bray  region,  etc.,  earths  more  or  less  argillaceous  ;  water-bearing  strata. 
Portlandian.     Bray,  Lower  Boulonnais,  Charentes,  etc.     Characters  of  the  soils. 
The  Higher  Juraasio'in  the  Jura.     Change  of  composition  in  the  stages  from  the  north  to  the  south.     Geological  characters 

of  different  agricultural  regions. 
The  Hioher  Jurassic  in  the  Alps  and  the  south  of  France  ;   tithouic  character  ;    insensible  passage  from  the  Jurassic  to  the 

Cretacea.     Lithological  characters  of  the  various  stages  and  their  significance  for  agriculture. 
A  general  glance  at  the  European  Jurassic  ;  general  geography  of  the  period. 

Cretaceous. 

General  characters.     Particular  nature  of  the  sediments.     Important  layers  of  calcium  phosphate. 

In/racretaceous.     Site  of  the  sea  as  explanatory  of  the  special  nature  of  the  infracretaceous  sediments  of  the  Paris  basin. 

Useful  materials   furnished   by  the   Neocoraian   and   the    "  Aptien."      Importance   of   the   "Albien"   from   an 

hydrological  and  agricultural  point  of  view  ;    numerous  layers  of  calcium  phosphate  in  nodules.      Lithological 

transformation  in  the  strata  to  the  south  from  the  Paris  basin. 
Infracretaceous  in  Belgium  aud  Englaud. 

Marine  infracretaceous  from  Jura;   importance  of  the  "  Hautcrivien  "  from  an  agricultural  point  of  view.     Iron  ores. 
Phosphates  from  the  Gault.     Infracretaceous  in  the  south  of  France. 
Higher  Cretaceous  strata.     Inroads  of  the  sea.     Paris  basin.     "  C'nwnvinien."     Variations  of  composition  around  the  basin 

and  varieties  of  cultures  which  result  therefrom.     Phosphates  of  Pernes. 
"  Turonien."     Chalk  more  or  less  marly.     Phosphate  in  grains  from  the  Cambresis,  in  nodules  from  the  vicinity  of  Lille. 
■' Simnien."      Soils  formed  from  the  "  Senonian  "  chalk.     Formation  of  argillaceous  soils  by  the  decomposition   of  white 

chalk.     Clay  with  flints.     Layers  of  calcium  phosphate  from  the  Somme,  from  the  Pas-de-Calais,  aud  from  the 

Aisne.     Frequency  of  magnesian  chalks.     Utilisation  of  chalk   for  the  marling  of  tertiary  soils  and  quarternary 

clays. 
"  Danien." 

Upper  cretaceous  strata  in  the  south-west  of  the  Paris  basin.     Tufa.     Sfinonien  covered  with  clay  and  decalcified  flints. 
Upper  cretaceous  strata  of  Belgium.     Layers  of  calcium  phosphate. 

Upper  cretaceous  strata  of  "  Aquitaine."     Nature  of  soils  formed  by  the  "  Turonien  "  and  the  "  Senonieu." 
The  upper  Cretaceous  strata  in  Provence.     Lignites  of  Fuveau.     A  glance  at  the  general  geography  of  the  cretaceous  epoch. 

TEETIARY  PERIOD. 

Generalities.     Divisions. 
Eocene  and  Oligocenc. 
Description  of  the  eocene  and  oligocene  strata  of  the  basin  of  Paris.       Oscillations   of  the  sea.       Division  of   the 
Tertiary  strata  of  the  Paris  basin  into  natural  regions  (Soissonnais,  Valois,  He  de  France,  Brie,  Beauce,  etc.), 
having  each  a  special  geological  constitution  and  particular  properties  from  an  agricultural  point  of  view.      Useful 
materials  :  ashes  for  agriculture,  gypsum.     Water-bearing  strata. 

Eocen 

3— 4F 
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Eocene  of  the  North,  of  Noi-mandy  and  Brittany.     Aquitaine  ;  properties  of  the  principal  levels  from  an  agricultural  point 

of  view.     Eocene  of  the  Pyrenees  and  Alps  ;  Flysch. 
Oligocene  of  Aquitane,  of  the  basin  of  the  Rhone  and  Alps.     Oligocene  deposits  of  tlie  Central  Plateau  ;  rea.3ons  of  the 

exceptional  fertility  of  the  Liraagne.     Phosphites  of  Qnercy.     A  glance  at  the  Eocene  and  Oligocene  of  Europe. 

Phosphates  of  Algeria  and  Tunis. 

Miocene. 
Definitive   formation    of    the   Alpine  chain.     Distrihution   of    the   Miocene  in   France.     Basin    vi  the   Loire   (Sologno). 

Brittany  ;  fragments  of  "  faluns,"  used  for  amelioration.     Basins  of  the  Garonne  and  the  Rhone.     Miocene  of 

Belgium.     The  "  mer  mollasique  "  in  Switzerland  and  in  Austria. 

Pliocene. 
Distribution   in   France.     Basin   of  the   Rhone ;  Crau.     Bresse ;    Roussdion.     Normandy ;    phosphates   of    Gourbesville. 

Pliocene  of  the  North  of  France,  England,  and  Belgium. 
Volcanoes  of  Auvergne  ;  soils  formed  by  their  products. 

QuATERN-'iRY    PkRIOD. 

Fauna  :  climates  and  their  variations.     Appearance  of  man. 

Flints.     Marine  deposits.     Glacial  ph;euomena  ;  possible  causes  of  glacial  extension.     Deposits  of  glacial  origin. 

Quaternary  alluvions.     Clay,  its  origin.      Composition  of  the  different  zones  of  clay  ;  their  properties  from  an  agricultural 

point  of  view. 
Rocks  of  modern  formation ;  maritime  plain  of  Flanders.     Polders  of  Mount  Saint  Michael.     JIarshes  on  the  shores  of 

the  Atlantic,  Camarguc,  etc. 
Calcium  pho-yih'-i'c.  and  its    various  states  :    apatite,   phosphorite.     .SKdimentary    phosphates  :    ooprolith?,    nodules   and 

phospliates  in  grains.     A  glance  in  general  at  the  layers  of  calcium  phosphate  of  France,  Algeria,  and  Tunis. 
Origin  of  sedimentary  calcium  phosphates.     Guanos  and  nitrates. 
Vegetable  earlh.     Soil,  sub-soil.     Origin  of  culture  soil.     Modification  of  superficial  rocks  under  the  influence  of  man,  of 

atmospheric  agents  and  organisms. 
Methods  of  study  of   soils.-    Insutticiency  of  chemical  analysis.     Calcimetric  charts.     Insufficiency  of  geological  charts 

from  an  agricultural  point  of  view.     Agronomical  charts  based  on  geology  and  chemistry  ;  method  to  follow  for 

the  preparation  of  these  charts.     Utility  and  future  of  such  charts. 

It.  Geological  Excursions. — A  variable  number  of  f^eological  excursions  are  made  during  the 
course,  under  the  direction  of  the  Profea.'ior  of  Geology.  They  allow  of  the  study  of  the  Cretaceous, 
the  Eocene,  .ind  the  Oligocene.  as  exhibited  in  the  Paris  basin.  The  professor  expounds  on  the  spot 
the  stratipjraphical,  petrographieal,  and  palteoutological  characteristics  of  the  formations  observed  and 
their  significance  for  agriculture. 

He  makes  a  rational  diagnosis  of  all  the  sedimentary  rocks  met  with,  and  points  out  the 
transformations  to  which  they  are  subject,  under  the  influence  of  organic,  physical,  and  chemical  agents, 

Several  of  the  excursions  afford  excellent  opportunities  for  the  reading  of  geologic  charts. 
There  is  a  great  (optional)  excursion  in  July. 

15.  Practical  Exercises  in  Petrographi/. — The  practical  exercises  have  for  their  object  the  attentive 
study  of  rocks  and  fossils  The  methodical  examination  of  specimens  is  guided  by  the  Eepetiteur  who 
directs  each  exercise.     These  cover  the  following  range: — 

Exercise  (I)  Constituent  elements  of  eruptive  rocks.  (2)  Granitoid  eruptive  rocks.  (3)  Por- 
phyritic  eruptive  rocks.  (4  and  5)  Sedimentary  works.  (6)  Characteristic  fossils  of  the  primary 
era.     (7)  Of  the  secondary  era.     (8)   Of  the  tertiary  era. 

In  determining  a  mineral,  or  rock,  or  fossil,  he  must  outline  its  history.  He  must  recognise  and 
name  the  elements  in  granite,  give  its  name,  the  chemical  composition  of  its  elements,  what  is  known  of 
its  origin,  and  state  what  it  will  become  under  the  action  of  destructive  agents,  etc. 

16.  Vegetable  Pathology. — The  course  involves  twenty  lectures,  and  micrographic  exercises.  The 
lectures  cover  the  following  ground,  viz. ; — 

VEGETABLE  PATHOLOGY. -PROGRAMME  OF  THE  COURSE.— (20  LECTURES.) 

Generalities  of  vegetable  pathologj'.     Comparison  between  vegetable  and  animal  diseases. 
Relations  between  vegetable  pathology  and  botany.     Method  in  vegetable  pathology. 

Two  great  divisions  :  non-parasitical  diseases,  due  to  external  agents.     Parasitical  diseases  due  to  living  organisms. 
Teratology,  or  study  of  monstrosities.     Principal  cases  :  Fasciation,  albinism,  chloranthus  (foliation,  virescence),  viviparity, 
phyllomania,  peloria. 

NoN-PAEASITICAL  DISEASES. 
Wounds  and  their  modes  of  cicatrisation. 

Formation  of  the  cicatrix  of  the  cork-tree  in  the  living  cellulous  tissues. 

Rudimentary  cicatrisation  of  wood  by  the  formation  of  gum  from  the  wound,  or  by  the  effusion  of  resin  (conifers). 
Cicatrisation  of  wounds  from  cutting  :  Simple  swelling  (cellular) ;  complex  swelling. 
Cicatrisation  of  ligneous  wounds.     Ligneous  swellings  ;  rational  pruning. 
Mode  of  formation  of  gum.     Two  principal  types.     AmygdaleiE. 

Action  of  cold  on  plants  ;  action  of  frost  on  plants.     Tholivmg  cell  and  the  nucleus.     Crack  caused  by  frost. 
Actiiiu  of  heat  ;  asphyxia.     FoUctage.     Action  of  humidity. 

Etiolation.     Asphyxia  of  roots.     Action  of  poisons  on  plants  :  Mercury.     Sulphurous  acid,     LiiThtintr  fas. 
i;hlorosis  :  Action  of  limestone,  nf  humidity.  °        =  ^  ' 

Influence  of  the  colour  of  the  soil. 

Parasitical  Diseases. 
Different  modes  of  life  of  plants  :  Humicoles  ;  Saprophytes  ;  Parasites. 
The  parasitism  and  symbiosis.     Various  modes  of  parasitism  :  necessary  parasites.     Parasites  which  wound.     Optional  or 

accidental  parasites. 
Influence  of  external  actions  (wounds,  cold,  humidity)  upon  parasitism. 
Classification  of  parasites  :  vegetable,  animal. 

Parasitical  Diseases  op  Vesetaele  Orioim. 
Classification  of  vcgotablo  parasites  :   1  lactoria,  Algs,  Fungi,  Phan  ;rcif'amia. 
I'Mclf.rial  dixeani'n  :  generalities  concerning  bacteria. 
Their  provisional  clatsihcation. 

Baoteriosis  of  the  olive-tree  (Tumors  or  tuberculosis  of  olive-tree). 
Bacteriosis  of  the  Aleppo  pine-tree  (Tumors  of  the  Aleppo  pino-tre3). 
Gummous  bacilli  of  the  vine-tree :  "  g(51ivure,"  apoplexy.  ^  "  Disease 
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Disease   "Coup  de  ponce"  of    the  grape.       Disease  of  tlie  brandies  cf  tlie  mulborry-tree.      Bacillus  diseases  of  the 

potato  :  "Gale." 
Bacillus  amylohacter  and  its  analogues. 

Caulivorus  bacilUis  (Butrefaciens  liquefaciens)  producing  gangrene  of  the  stem.   Bacillus  solaninoola.   Jaundice  of  the  beet- 
root,    i  at  of  kidney-beans.     Rose  wheat. 
Mucous  flowings  from  trees. 

Disease  produced  by  one  of  the  a/.gai.     The  oephaleuros  vireseens  parasite  on  the  tea-tree,  coffee- tree  etc 
Diseases  pvo<luad  by  ftnuji.     Classification  of  the  fungi.    MyxomyceUr.    Fiilitjo  neptica.     Plasviodiophora  Bms.sim  IKernia, 

of  the  cabbage). 
Oomyceta;.     Chytridiiieiv.     Olpidium  Braxxian  (upon  the  cabbage).     0/pidium  trifolii  (upon  the  trefoil). 
Cladochytnum  leproides  (Leprosy  of  beet-root). 
Cladochytrium  graminis  (upon  the  gramineaj  of  meadows). 
Asterocyiitis  radicix  (Brftlure  of  the  flax). 

Peronosporere.     Mildew  of  the  vine.     Perononpova.  viticola.     Cupreous  powders. 
Pcronospora  nivea  (on  the  Umbellifera').     Peniwxpura  efii.vi  (upon  spinach).     Peroiiospora  Schachtii  (on  the  beet-root). 

Peronospom  Schleideni  (on  the  onion).     Peroiiospora  ganrjliformi x  (on  the  lettuce),  etc. 
Phylophthora  omnioora  (on  various  plants). 
PhytopMhora  infeatans  (disease  of  the  potato). 
Cystopus  candidus  (white  rust  of  Cruoiferse). 
Cystopus  cubit  ufi  (white  rustj. 
Pythium  oj  Baryanum  (on  various  plants). 

Basidiomyceto!.     Cieneral  classification  :  Homobasidise,  Hetorobasidia3. 
Homobasidije. 

Hymenomyoetfe.     Generalities.     Classification. 
Agaricinese  :  Agnricus  melleas,  Pholiota  dextriiemt. 
PolyporeiE.     Pohjporm  annosa^.     Polyporu.t   Pini.     Pohjpporm  hUpklKS.      Polyporiis  sulphure.u-1.      Polyporus  ITarligii. 

Polyporusigmrius.     Polyporus  fiihuis.     Polyporii.^fomenlarius.     General  lesions  of  the  polyporai.     Treatment. 
Merulius  lacrymans  (wood  fungi). 
Hydneai.     Hydmim  diversidens,  on  the  oak,  etc. 
Typhula  variabilis  on  beet-root. 

Thelephorere.     Sterewm  fnistulosum  on  the  oak.     Stereum\liirsutum. 
Ilypochnus  Solani  on  the  potato. 
Exobasidieie.     Exobusidium  Vitis. 
Heterobasidi;!!.     The  "  baside  "  of  -4i/j-!ci(fa)-ia,  and  the  "baside  "  (promycelium)  of  the  UredinoEe  and  the  Ustilagineaa. 

The  "probaside"  (teleutospore). 
Uredineis  ;  General  characters  of  the  family.     The  diseases  produced  :  mildew,  blight,  etc. 
Puccinia,      Rusts  of  cereals  :  Puccinia,  graminis  (on  wheat,  oats,   etc.).     Puccinia  ri/bigo-vera  (on  variou.s  graminea;). 

Puccinia  coronata  (on  oats,  etc.). 
Theory  of  Eriksson.     The  mycoplasma. 
^  arious  rusts  due  to  Puccinia  :  Rusts  of  garlic,  asparagus,  of  the  Composite,  Umbelliferfe,  plum-tree,  maize,  sorghum, 

Slalvacea;,  and  of  the  carnation. 
Uromycai.     Rust  of  peas,  of  the  carrot,  bean,  and  clover. 
Hemileia  v^statnx.     Rust  of  the  coffee-tree. 

Ot/mnosporangium.     Rust  of  the  pear-tree  (form  Roestelia)  and  of  the  juniper-tree  (Juniperus  Sabina). 
Phragmidium.     Blight  of  roses  and  briars.      (Phragmidium  Rubi-Idcei.      Phragmidium  subcorticium. )     Blights  of  the 

ooniferEe.     Rust  of  the  pine-tree.     VMght  oi  th&  As^en  {Cieoma  pinitorquum.     Melampsora  Tremuhe). 
Vesiculate  blight  of  the  bark  of  the  wild  pine-troe  (Pcridermium  Cormii.     Cronartium  asclepiadeum). 
Vesicular  rust  of  the  barks  of  the  wild  pine-tree  [Pcridennium  i)hhji}'j!sporlu.vi,     Coleusporium  Scntciouis), 
Vesicular  rust  of  the  needles  of  the  peotinal  fir-tree  (Perklermium  coliminare.     Culj/fitospnra  G d'ppertiana). 
Rust  of  the  needles  and  "  Balais  de  Sorcifere  "  of  the  pectinal  fir-tree  (Peridermiuin  i  lalintnn.     Mciampjsordla  Geraslii). 
Vesicular  rust  of  the  needles  of  theEpicea.  Rust  of  tlie  Rhododendron (PeWdermtu/H  abiellnum.  Chrysomyxa  Rhudodendri). 
Orange-coloured  rust  of  the  needles  of  Epicea.     {Ghrysomyra  Aliieli^. ) 
listUaginetv  (Black  rusts).     General  characters  nf  the  family. 
Ustilago :  [Tstilago  Maydis  {Maize).    Ustilago  Trilici  [Wheat).    Usiilago  Avenm  (Oa,ts).    Ustilago  Ilordei  (Yaxley).    Ustilago 

Sorghum  (Sorghum).      Ustilago  Panici-miliacei  (Millet). 
Tilletia.     Tilletla  caries  and  Tillctia  levis  (Caries  of  wheat). 

Urocystis  :   Urocystis  occulta  (Rust  of  rye).      Urocystls  Cepula;  (Rust  of  the  onion). 
Graphiola  Phcenici-:  (Disease  of  the  date-tree). 

Ascomycetce.     General  characters  of  the  family.     Classification  of  the  Ascomycetfe.     Modes  of  sexual  reproduction. 
Exoascece  (Rust  and  "  Balais  de  Sorcifere  "). 
Exoascus.     Exoa-srus  deformans  (Brown  rust  of  ■'the  peach-tree).      Exoascus  Cerasi  (Piust  of  the  cherry).     Exoascus  Pruni 

(of  the  plum). 
Taphrina:  Taphrina  bullata  (Rust  of  the  pear-tree). 
Taphrina  aurea  (Rust  of  the  pyramidal  poplar). 
Discomycetse  : 

Ehizina  undulata  (Disease  of  the  root  of  pines). 
Koisleria  hypogea,  on  roots  of  the  vine  and  of  various  trees. 
Daayscypha  Wilhommii  (Canker  of  the  larch). 
Peziza  on  Sclerosis.    Sclerotinla  Libertiana  on  various  plants.    Srierolinia  Fuch-Jidna  and Botrytis  C'inerea  on  various  plants 

(\Yeb,  grey  dust  of  the  vine,  noble  rust  of  grapes).     Sclerotinia  Trifoliorum,  on  clover,  sainfoin,  etc.     Stromalinia 

Cydonice,  on  Coignassier.     Stromatinia  temulenta  (Disease  of  the  rye).     Monilia  fructigena  (Rust  of  apples,  pears, 

peaches,  plums). 
PhacidicEe  :  Pseudopeziza  Trifolii  on  clover  and  lucerne. 
Bhytisma  acerinum  and  Rhytisma  punctatum  on  maples. 
HysteriaceEe  :  Lophodermium  Pinastri  ("  Rouge  "  of  the  pine-tree).     Lophodermium  macrosporum  on  Epicea.     Hypod&rma 

nervisequum  on  pectinal  fir-tree. 
Pyrenomycetse. 
Spheriacea;. 

Guiqnardia  Bidwellii — Phoma  uvicola  (Black-rot  of  the  vine). 
Goniothyrium  Diplodiella  (White-rot  of  the  vine). 
Pourridioi. 
Rosellinia  quercina  (Pourridiaj  of  the  oak).     Rosellinia,  arpii/a  (Rot  of  the  mulberry-tree).     Roselliuia  necalrix  (Rot  of  the 

vine,  mulberry-tree,  fruit-trees,  etc.     Rhizoctonia  violacea,  on  lucerne,  saffron,  potato,  beet-root,  etc      Rhizocionia 

Solani  on  potato. 
Ilidymosphaeria  populina  on  the  pyramidal  poplar. 
Sphcerella  Frayarice  (Decay  on  strawberry  leaves).       Sphcerella  Mori  ("Nuile"  of  the  mulberry).       Splicerella  tahlfica 

(Disease  of  the  heart  of  the  beet-root). 
Gibellina  cerealis  on  the  leaves  of  cereals.     Dilophia  yraminia  (Anthracnosis  of  the  ear  of  corn).     Stamping  out  of  cereals 

produced  by    Ophiobolus  graminis  and  the  Lepiosphmria  herpotrichoides. 
Sohairella  Tulasnei :  Cladosporium.  herbarum  (Smut  of  cereals). 
Pleospora  albicans  on  chicory.     Pleospora  herbarvm  on  common  garlic. 
Alternaria  Solani  on  potato  leaves.     Alternaria  tenuis  on  young  tobacco  leaves. 
Imperfect  spheriacese.  ... 

Ascoekyta  pisi  (Anthracnosis  of  peas).     Sepioria  anpelina  (Melanosis  of  the  vine).     Siploria  pincola  (on  leaves  of  the  pear). 
Septoria  Triiici  (on  wheat  leaves]      Fusicoccum  aUetinum  (on  young  pectinal  fir-trees).     Diplodina  Castanem  ("Javart" 

of  the  chestnut  tree).     Gloiosporium  ampielophaguni  (Anthracnosis  of  the  vine). 

Golletotricliurji 
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Colhlotnchum    Lmdemulhtamcm  (Anthracnosis  of   beans).       Mar.wnia    JiicjlandM  (Anth,,-aonosia   of    the    walnut-tree). 

PfxIalo-.-Ja  Guepini  (Grey  blemishes  on  the  leaves  of  the  tea-tree  aud  the  camelia). 
Ceffoscom  ^nii  (spots  on  the  leaves  of  celery  and  parsley).  r  ,,     ,      i_        i>       o     7      <   •  j, 

drcospora  cokicula  (in  the  leaves  of  the  eoffse-tree).     Ceroospom  Uticola  (on  the  leaves  of  the  beet-root).     Scolecotnchum 

mdophthorum   ("Nuile"   of   melons   and   euoumbers).       FunrJudium  piriimm   (spots   on   pears).       1< imdadium 

dendrilicum  (spots  on  apples). 

i\'«?WaXSimo  (canker  of  trees).     Xcdria  chmaharlna  (on  various  trees).     Clackeps  purpuyea  (Ergot  of  rye  and  of  the 

granine.ie).  1,  1 

Epichloii  tijphlna  on  meadow  grasses,      riypomycae  (Mycogoiie)  pernkiosus  (of  the  mushroom). 

Erysmh™"''^ White"   {Erysipha.       OUium).      Erysipha  gmminis  ("White"  of   cereals  and  of  gramineai)       Erysipha 

communis  ("  White  "  of  numerous  plants).     Phyllartinia  suffalta  ("  White  "  of  the  nut-tree  and  of  the  ash-tree). 

Sphirothn-a  vcunw«a  ("White"  or  Oidiura  of  the  rose-tree  and  the  peach-tree).     bpaTOthtcM  Casta/jnct  (Oidiura 

of  the  hop),     (jiirinv/a  amaricana  and  Oidium.  Tacker!  (Oidium  of  the  vine).     Sulpluirs  and  sul phuration. 
The  alkaline  sulphides.     Their  use.      Uncinula  .-Icer/s  (Oidium  of  maple-trees). 
J\licroKj)li,n-a  (',')-o^si(/.nri(r  (Oidium  of  the  red-currant-tree). 
Po'loxphipra  tridactyla  (Oidium  of  the  hawthorn,  plum-tree,  apple-tree)  (?). 
Perisporiese, 

Ca/>wodii!t)«  .sa/(C(«i(m  ("Fumagines"  of  the  willow,  of  the  vine,  etc.)  ,      „  ..     . 

Capnodium  Ciln  ('■  Fumagines"  of  the  Aurantiaoeffi).      Capmdiuui  e/onyatum  (of  the  oak,  etc.).     Asterata  Beyennckii 

(spotting  on  the  leaves  and  fruits  of  the  Amygdalcf). 
Thh'lai-ia  hadcola  (blackening  of  the  neck  of  the  pea  of  the  lupin,  of  the  tobacco  plant,  c-tc.) 
JJixenseK  producrd  by  pJianeror/amic  paraniles —  ,         . 

Rhinanthes  and  Melampyres,  on  the  roots  of  graminea;.     Mistletoe  (Viscum  album),  on  tlio  branches  of  various  trees. 

Cuseuta?. 

Cuscut.t  of  clover,  lucerne,  flax,  of  the  vine,  etc. 

Orobanchacefe  :  Orobanch.-e  of  clover,  liemp,  tobacco,  etc. 
Hypertrophy  and  deformatiojii  due  to  animala  (Galls  or  Zooeeoidiie) — 

Principal  types  of  galls.     Their  structure. 
Nematodes  (Galls  of  Hetfrodira  radicicola  on  tlio  roots  of  numerous  plants). 

Acarians  (Acarocecidios)  :  Erinosis  of  the  vine.     Brown  rust  of  the  Phytoptus  Piri,  on  the  pear-tree,  etc. 
Diptera  :  Galls  of  the  Cecidomyiiu.     Hemiptera  :  Galls  of  "  Puoerons  "  (Aphides).     Galls  of  the  phylloxera  of  the  vine,  etc. 
Hymenoptera  :  Galls  of  oaks. 
Coleoptera  :  Gall  of  Cuutorhynchus  sulcicollis  on  cabbages. 

17.  Practical  Mkroc/rapliic  E  rercises  in  Vegetable  FatJiolo{ji/. — Theexercises  comprise  the  graduation 
of  the  microscope,  evaluation  of  its  magnifying  power,  the  use  of  the  camera  lucida. 

The  micrographic  studies  embrace  non-parasitic  pathology,  parasites  and  the  lesions  occasioned  by 
them,  the  fungi,  tlie  phanerogams,  the  galls  produced  by  insects  and  other  animals.  The  work  is  designed 
to  harmonise  with  the  course  indicated  in  the  preceding  section. 

18.  Microhiology. — The  course  in  microbiology  is  as  indicated  hereunder  : — • 

MICROBIOLOGY.— PROGRAMME  OF  THE  COURSE,     (IC  LECTURES.) 

Importance  of  microbiology.      Cycles  of  rotation  of  carbon,  hydrogen,  nitrogen  and  oxygen.     Role  of  microbes  from  the 

point  of  view  of  life  on  the  terrestrial  surface. 
Characteristic  properties  of  microljes.  Pleomorpliism. 
Permanent  power. 

Classification  and  reproduction  of  microbes. 
nfiuence  of  j>hysical  mjents  on  mirmhp.t.     Action   of   lieat    on    microbes.     Tcmpor.ature    optima  and   mortal   temperature. 

Important  factors  for  tliis  study.     Action  of  cold.      Effects  of  electricity. 
Influence  of  light  on  chromofjenous  microbes  and  on  microbes  witliout  colour. 
Bacteriological  technique.      Bry  sterilisation  (furnace  llamc), 
Sterilisation   of   liquids   and   solids.     Autoclave   Chamborland.     Tyndal's  method.      Sterilisation   by   cold.     Culture  and 

separation  of  microbes. 
Alimentation  of  microbes.     Definitions  of  aliment.     Alimentary  qualities   of  various  materials.     Factors  to   bo  considered. 

Aliments  of  growth  and  m.Tintcnance. 
Mineral  nutrition  of  microbes  (Experiment  of  M.    Raulin)  ;  (Carbohydrate, alimentation.     Sugars.     Nitrogenised  nutrition. 

Aerobiosis  and  anaerohiosis. 
Antiseptics.     General  ideas      Customs  of  microbes  to  antiseptics. 

Study  of  tha  air  from  a  bactrrinloiiind  point  of  rieir.    Germs  of  the  air.     Quantities   and  variations.     Processes  employed. 
Microbial  «tady  of  waters.     Operative  mode.     Results  obtained.  Purification  of  jjotablo  waters.     Porcelain  filters, 

industrial  filters.     Process  of  Anderson  and  process  with  ozone. 
Purification  of  running  or  falling  water.     Industrial   filters.     Purification   by  the   soil.     Aerobic  and  anaerobic  bacterial 

process  of  Manchester. 
Comparison  of  various  processes. 

Microbial  .tludy  of  tlie  soil,    ^'arious  microbes  of  the  soil. 
Nitrification.     Nitrous  and  nitric  ferments. 
Researches  of  Schloesing,  Mrintz,  and  ^Mnogradsky. 
Denitritication. 
Assimilation  of  gaseous  nitrogen  by  microbes  which  fix  nitrogen,  by  the  symbiosis  of  seaweeds  and  bacteria,  by  the  bacteria 

01  nodosities  of  the  leguminosce. 
Practical  conclusions. 
Alcoholic  firm,'ntuli^o«.     Fermentability  of  various   hydrocarbons,  various   ferments.     Origin  and  properties  of  the  yeasts. 

iheir  application  m  the  various  mdustries  of  fermentation.  o  l     r  j 

Products  of  alcohobc  fermentation.     Causes  of  the  production  of  alcohol.     Alcoholic  zymase. 
Dcgradahon  of  carbohydrates.     Cellulose  fermentation  :     its  importance  in  the  decomposition  of  manure. 
Destruction  of  alcohol.    Blnom  of  wine  and  vineg.ar. 

Manufacture  of  vinegar.     Processes  employed.     Diseases  of  wines,  beers,  and  ciders 
Lactic  fermentation       Its  importance  in  the  dairy  and  in  the  distiUerv.       Butyric  fermentation. 
Generalities  on  the  decomposition  of  carbohydrates. 
niasta^r.      CJeneral  considerations  on  diastases.     Their  secretion.     Their  properties. 

^^"'''^•^trcrsliliiv    ''Suer.^p'''%'''"°^'^?'''%''?''*""'^.'^'^*'''"-     ^'"y^^^*^'     theories   of   saccharification.     Malt,  its 
reversibility.      Suorase  :     its  properties.     Lipase  ;  importanco  and  properties. 

RrnttTi^r;™^les  '^^^c^t::'^^^--'''''  °^  ^'-  ^^'■'-'^  ■'  "-*«•  -^  -i---  -^^  of  these  diastase. 

Alcoholic  zymase. 

Casease  and  intervention  of  microbes  in  the  maturation  of  cheese 

Mechanism  of  diastatic  actions. 

PiUlirjiindc  viicrobes.     Saprophytes  and  pathogenic  microbes 

Comparison  between  the  cellules  of  microbes  and  those  of  higher  boinas 

Disease,  virulence,  natural  or  acquired  immunity  ' 

Attenuation  of  microbea  (Experiments  of  Pasteur) ;  ^•aooino  matters.     Phagooytoais,     Serotherapy. 

The  above  outline  shews  that  the  general  significance  of  microbiology  is  well  understood  by  the 
students  who  pass  through  the  National  Agronomic  Institute.  Vs 
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19.  Physics  and  ineteorolo(jij. — In  this  course  therd  are  thirty  lectures,  oE  which  tweiity-flve  are 
devoted  to  raoteorology  and  its  applications,  live  only  baiag  reserved  for  physics.  It  must  not  be 
forgotten  that  before  entering  the  Institute  the  students  have  already  obtained  a  fairly  wide  acquaintance 
with  general  physics,  and  optical  physics  is  all  that  is  necessaiy  to  dovelope,  since  this  is  not  treated 
sufficiently  iu  the  secondary  schools. 

It  is  recognised  that  it  would  be  very  desirable  that  the  course  should  expound  the  general  laws 
and  applications  of  industrial  electricity.  This,  however,  moans  that  the  number  of  lectures  should  be 
(say)  forty  instead  of  thirty. 

It  was  endeavoured  in  1901-2  to  make  good  this  defect,  by  making  the  pupils  of  the  1st  year 
attend  7  "conferences^''  on  Electricity. 

The  programme  is  as  follows  : — 

I.   Frogramme  in    Optical  Flnjsics. 

5  Lectures. 

Velocity   of   light:     its    determination,    1°    by   astronomical    observation;     2°   by   physical    methods. 

Experiments  of  Foucault,  Pizeau,  Cornu. 
Theory   of   luminous   phiienomeua.      iS'ewton's  theory  of  emission.      Young   and   Fresncl's   theory   of 

undulations.      Length  of  waves.      Thermal,  luminous,   and  chemical  radiations,  differ  only  in 

wave  length.     Explanation  of  phocnomena  of  reflexion  and  refractions  in  the  wave-theory. 
Principle  of  interferences.    Interference  fringes.    Colours  of  thin  plates.     Soap  bubbles.    Newton's  rings. 
Diffraction.     Synopsis  of  several  diffraction  phtenomena.     Solar  and  lunar  corona. 
Double  refraction.     Study  of  double  refraction  in  a  crystal  of  one  axis.     Ordinary  and  extraordinary 

ray.     Construction  of  two  refracted  rays.     Nicoi  prism.     Birefracting  prism.     Polarisation  of 

light.     Polarisation  by  reflexion,  by  refraction ;  by  the  passage  of  rays  through  a  birefracting 

crystal.     Properties  of  polarised  light.     Polarisers.     Analysers. 
Interferences  of  polarised  light.     Polarising  microscope.     Colours  presented  by  their  crystalline  plates 

in  light  plane-polarised.     Coloured  fringes  in  crystals  observed  in  convergent  polarised  light. 

Applications  to  crystallography  and  mineralogy. 
Eotatory   polarisation.       G-eneral   laws.       Eotatory   power   of    crystals.       Molecular    rotatory   power. 

Measurement  of  power  of  rotation.     Polarimeter.     Application  to  the  determination  of  quantity 

with  organic  substances.     Saccharimetry. 

II,  Programme  in  Meteorology. 
25  Lectures. 

Object  and  divisions  of  meteorology.  Eolations  with  other  sciences.  Geography,  agronomy,  hygiene. 
History. 

General  methods  of  calculation.  Averages  :  discussion  of  their  value.  Application  of  graphic  methods 
to  the  representation  of  pha;nomena. 

Actinomelry.  Diurnal  and  annual  variations  in  the  quantity  of  heat  received  from  the  sun  in  different 
latitudes.  Influence  of  the  atmosphere,  and  of  the  absorption  it  exercises  on  the  solar  rays. 
Measurement  of  the  quantity  of  heat  and  light,  received  by  the  soil.     Actinometers. 

Temperature  of  the  Ground.  Diurnal  and  annual  variations  in  the  temperature  of  the  soil  at  different 
depths.  Influence  exercised  by  grassing  the  soil,  and  by  layers  of  snow.  A'ariation  of  mean 
temperature  with  depth.     Invariable  stratum.     Augmentation  of  the  temperature  with  depth. 

Temperature  of  the  terrestial  Waters.  Springs,  rivers,  lakes.  Annual  variation.  Temperature  of  the  sea 
at  its  surface  and  at  various  depths.     Marine  currents.     Limits  of  floating  ice. 

Temperature  of  the  Air.  Influence  of  the  seasons,  of  latitude,  of  topographical  conditions.  Annual 
variation  of  temperature.  Eegular  climates,  mean,  excessive.  Variation  of  atmospheric 
temperature  with  height.  ,  .     j,  j- i..     j-ji        c 

Study  of  the  general  distribution  of  temperature  in  the  yearly  mean,  and  in  the  mean  ot  the  difterent 
seasons.     Extreme  temperatures  observed  in  various  regions.  ^  ... 

Influence  of  temperature  on  the  phfeuomena  of  vegetation.  Effects  of  frosts,  of  altitude.  Limits  of 
different  cultures.     Influence  of  temperature  on  animal  life. 

Atmospheric  Pressure.  Apparatus  for  measuring.  The  mercury-barometer.  Aneroid  barometers. 
Eegistering  barometers.  Thermometric  hypsometry.  Diurnal  and  annual  variation  ot  atmos- 
pheric pressure.  .  -,,    ,     i-        j.  j.    j.i. 

Variation  of  pressure  with  height.  Laplace's  formula.  Applications.  Eeduction  of  pressure  to  the  sea 
level      Calculation  of  heights  by  means  of  barometric  observations. 

Wind.      Measurement   of   the   direction   and  velocity   of    the   wind,   velocity   anemometers,    pressure 

anemometers.  „.,.,,•  i  ;       r^  ^       ^  r 

Diurnal  variation  of  velocity  and  direction  of  wind.  Variation  of  wind  with  height.  General  relations 
between  wind  and  pressure.  Gradient.  Theory  of  atmospheric  movements.  Eel.it.on  between 
wind  and  temperature.     Influence  of  the  earth's  rotation  :    deviation  of  the  wind  with   the 

General  cfrculatbn  of  the  atmosphere.     Eegular  winds.     Tr.ide  winds  and  counter-trades      Distribution 

of  the  wind  and  of  the  pressure  on  the  earth's  surface.     Wmds  varying  with  the  seasons. 

Monsoons.     Diurnal  winds.     Land  and  sea  breezes,  winds  from  mountains  and  valleys.   _ 
Meteoric    IFniers.— Evaporation,    measurement    of    evaporation.      Diurnal    and    annual    variations    m 

evaporation.     General  laws  of  evaporation.  ,        .  t  it 

Humidity  of   the  atmosphere.      Elastic  force  of   water   vapour.      Relative   humidity.      Apparatus   tor 

measuring   humidity.      Chemical   hygrometers   by   condensation,    by   absorption.       Registering 

instruments:  psychrometera.  ,    ,    .  ,,      -r^-  ^  -i     l-         c^        -A-i 

Diurnal  and  annual  variations  of  humidity,    Variation  of  humidit}-  with  height.    Distribution  ot  humidity 

on  the  earth's  surface.  .   .  ..  „ 

Condensation  of   water  vapour  ;    various  modes  of   condensation.      Direct  coolmg  ;    mixing.      .Laws  ot 

condensation  in  currents  of  ascending  air,     Dryness  of  descending  currents,     Properties  and 

constitution  of  clouds  and  fogs. 
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Cloudiness.     Measurement  of  cloudiness  ;  heliograph.     Diurnal  and  annual  variation  of  cloud.     Generar 

distribution   of  clouds   on  the   earth's   surface.      Study   of   the   movement   of   clouds.      Theil 

classification.     Mean  altitude  of  different  species. 
Optical  phfenomena  of  the  atmosphere.     Rainbow  ;  halos,  parhelia,  etc. 
Aqueous  meteors,     Dew  ;  formation  of  dew  ;  its  measurement ;  practical  importance  of  this  phaenomenon. 

Hoar  frost,  frost,  hard  frost. 
Rain,  snow,  hail.     Rain-gauging. 
Pluviometers  and  their  installation. 
Theory  of  the  formation  of  rain.     Rains  of  various  origin,  convection   rains,   cyclonic   rains,  relief  rain. 

Influence  of  topographical  conditions.     InfluencB  of  forests. 
General  distribution  of  rain  upon  the  surface  of  the  globe.     Rainy  regions,   arid  regions.      Detailed  study 

of  the  rain  in  different  regions.     Pluviometric   regime  ;  distribution  of  the  rain  in  the  various 

seasons.     Intensity  of  fall. 
Snow  :  Constitution  and  density  of  .snow.     It.s  role.     Limit  of  perpetual  snow. 
Natural  utilisation  of  meteoric  waters.     Infiltration.     Formation  of  streams.     Lo.ss   through  evaporation 

and  through  vegetation.    Supply  to  sheets  of  subterranean  waters,  of  spring.s  and  rivers.     Regime 

and  co-efficient  of  flow  of  watercourses.     Freshets  and  floods,  and  their  prediction. 
The  laws  of  storms.     Depression  of  mean  latitudes  and  cyclones  of  the  tropical  regions ;  their  constitution, 

and  the  distribution  of  the  wind  about  the  centres  (jf  low  jjvcssure.     Effect  of  depression  on  the 

weather.      Local  winds    produced    by  the    passage   of    the    depressions.      The    mistral,   sirocco, 

foebn,  etc, 
The  laws  of   the  movement,  and  of  the  frequency  of  barometric  depressions  and  of  cj'cloncs  ;  velocities  and 

mean  trajeotoiies  ;  various  origins  of  vortex  movement ;  causes   by  which  the   velocity  may  be 

modified  ;  their  trajectoiy  or  intensity. 
Anticyclones  ;  their  constitution  and  influence  on  the  weather. 
Storms.     Atmospheric  electricity,  various  forms   of  lightning.     Thunder.      Hourly   distribution.     Storm 

frequency  according   to   the   season  and  t-eographical  situation.     Constitution  of  storms  ;  storms 

arising  from  heat,  and   from   barometric  depressions.     Hail  ;  its   formation  ;  mean.s   proposed  to 

prevent   it.      Terrestrial    whirlwinds    and   waterspouts  ;    their    effects ;    their    constitution    and 

relations  to  storms.     Whirlwinds  caused  by  heat. 
Prediction  of  the  weather.     Basis  of  prediction  of  the  weather  for  short  periods  ahead.     Organisation  of  a 

service  for  weather  prediction.    General  principles  of  prediction.    Prediction  by  isolated  observers. 

Utilisation  of  observations  and  local  signs  ;  forecasting  hoar-frost  and  spring. 
Discussion  of  attempts  for  forecasting  the  weather  for  long  periods  ahead. 
Cosmic  influences.     Periodicity  of  sun  spots,  discussion  of  the  relations  which  they  have  with  meteorological 

phenomena.     Discussions  in  regard  to  influences  attributed  to  the  moon.     April  moon.     Other 

influences  attributed  to  cosmic  cause.s. 
Problem  of  the  variability  of  climate.     Is   man  able   t<i   act   on   climate?      Effect    of   deforestation,   of 

reafforestation. 
Experiments  on  the  production  of  rain.     Conclusions. 

20,  Practical  exercises  in  Physics  and  Meteorology. — The  laboratory  work  in  optics  consists  of  the 
observation  of  interferences,  refraction,  double  infraction,  polarisation,  rotary  polari,s;ition,  etc. 

The  laboratory  work  in  meteorology  consists  in  the  use  of  the  ordinary  thermometer,  maxima  and 
minima  instruments,  thei-mometers  for  the  temperatures  of  the  soil  and  automatic  t  'ermometric  recorders. 
It  also  includes  barometric  measurements,  the  use  of  tables  of  reduction,  the  dismounting  and  cleaning  of 
Fortin's  mercurial  barometer,  the  handling  of  the  self-registering  barometer  and  of  the  hypsometric 
thermometer. 

Practical  hygrometry  and  the  use  of  psychrometers  and  self-registering  hygrometers  is  also 
undertaken. 

21.  The  Practical  Course  in  Electricity. — The  work  in  electricity  covers  the  following  ground,  viz.; 

I.   Continuous  currcni,  electric  magnitudes  and  2yractioal  uyiits. 
Hydrodynamic  analogies.     Definition. 

(i)  Quantity  of  electricity,  Coulomb,  and  Ampere  hour.     Intensity  of  the  electric  current, 
(ii)  Intensity  of  the  electric  current ;  the  Ampere. 
(iii)  Difference  of  potential,  tlie  Volt, 
(iv)  Electric  resistance,  the  Ohm. 

Definition  of  work,  of  practical  units,  the  kilo.orameti'r,  horse-hour  (oheval-hcure),  th-  joule,  the  watt-hour, 
the  hectowatt-hour,  etc.     Relations  existing  between  these  various  units 

Definition  of  energy  and  practical  units,  the  kilogrammetcr-second,  the  watt,  the  hectowatt,  etc.  Relations 
between  the  ^•arious  units. 

Ohm's  law.     Applications.     The  rheostat. 

Joule's  law  Enei-gy  of  continuous  current.  Applications  ;  Electric  heating.  The  1  iw  of  derived  circuits  : 
the  shunt.  ^ 

II.  Introduction  to  the  .stadu  of  alter natincj  currents  and  of  electric  generators  and  motors 

(1)  The  nragnetic  fielcL     The  unit   of   the  field  ;  the  Gauss.     Tube   of  force  and  il  ,x  of  magnetic  force. 

Mode  of  producing  ;    niagnotic  field  ;  magnets  and  currents.     Magnetic  field   produced  by  the 
current  of  a  coil.  o  i  ^ 

(2)  Magnetic  properties  of  soft  iron.     Magnetic  force  m  a  bar  of  .soft  iron.     Influence  of  the  form  of  the 

bar.     Coefficient  ot  magnetic  penneability.     Variation  of  the  permeability  with  the  magnetic  field. 

™r"Tl       I  """"^ "'  .*'""  "'  "  ^r  "^  "''^'  '^'^  ^"^'""  ^  ^°il  ^^i«^  the  inteifsityof  the 
current,     ihe  pha3nomena  of  magpetio  hysteresis 

(3^  Electir>magnetic  actiop.     Expression  and  direction  of  the  action  of  a  u,agnetic  field  upon  an  element 
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(4)  Coefficients  of   induction.     Mutual    induction   and   self-induction.     The   unit  of   self-induction  ;  the 

Henry.  ' 

(5)  The  laws  of  the  electi-omagnetic  induction  ;  induction  in  a  wire.     Expre.s^ion  of  the  electro-motive 

torce  oi  induction  Direction  of  the  induced  ciuTont.  The  tliree-flnger  rule.  The  Maxwell 
Corkscrew  rule.  The  study  of  the  effects  of  self-induction  in  the  case  of  making  and  breaking 
ot  tlie  current.  Induction  m  the  mass  of  a  conductor.  Foucault  currents  :  how  they  are  avoided 
in  an  indu.strial  practice. 

(6)  Condensers.     Definition  of  capacity  and  of  the  unit  of  capacity.     The  Farad  and  the  Microfarad. 

III. 

Alternating   current.      Period,    frequency,    pulsation,    phase,    etc.      Intensity.      Reactance.      Impedance, 
influences  affecting  the  reactance  and  the  resistance  in  the  circuit.     Intensity  and  the  eflFect  of 
_  electromotive  force.     Expression  of  the  energy  of  an  alternating  current. 
Their  applications.     Reaction  coil  and  the  regulation  of  intensity.     Transport  of  energy  to  a  distance. 
Principal  types  of  transformers.     Oscillating  discharge  of  a  condenser.     Wireless"  telegraphy 

IV.  Method  of  Usinj  and  Producing  Electric  Current. 
Cells  and  accumulators.     Dynamo  electric  machines.     Generators  and  motors  :— 

(1)  Cells.     Principal  types.     Cells  yielding  large  quantity  for  industrial  use. 

(2)  Accumulators,  description,  use,  and  maintenance. 

(3)  Continuous-current  generators.     The  Gramme  and  Siemens'  models.     Electromotive  force. 

Various  modes  of  excitation.     Multipolar  machines. 

(4)  Alternating  current  generators.     The  Gramme  model  and  multipolar  machines.     Polyphase 

generators.     Three-phase  generators.     Method  of  transmitting  three-phase  current. 

(5)  Continuous  current  motors.     The  Rheostat.     Application  in  electric  traction. 

(6)  Alternating-current    motors.     Gramme   motor   and    series.     Classification  of    motors.     Non- 

synchronised  and  synchronised  motors.  Motors  with  rotating  field.  Mode  of  producing  a 
rotating  field.  Use  of  three-phase  currents.  Trial,  and  examples  of  the  use  of  these  motors 
in  elect]  ic  traction. 

V.  Apparatus  for  Electric  Measurements  and  its  Use. 

(1)  Measurement  of   electric  resistance  in   metallic  wires.     The  Wheatstone   Bridge.     Measurement  of 

the  resistance  of  the  circuits  of  an  installation.     Ohmmeters. 

(2)  Measurement  of  intensity  and  voltages. 

(3)  Amperemeters    and    voltmeters    for  continuous    currents.       Thermic    amperemeters   and   voltmeters. 

Sienien's  electro  dynamo  meter  for  continuous  and  alternating  current. 

(4)  Measurement  of  the  energy  of  a  current.     The  Wattmeter  for  continuous  and  alternating  currents. 

(5)  Measurement  of  the  loss  of  energy  of  a  current.      Description  of  a  meter ;  its  control  and  standardis- 

ation by  means  of  the  wattmeter. 

VI.  Iiidustrial  Applications. 
Several  examples  of  ir.staljations  : — 

(1)  Lighting.     Incandescent  arc  lamps.     Usual  constants.     Switches,  interrupters,  shunts,  etc. 

(2)  Motive  power  with  continuous  and  alternating  current. 

(3)  Installation  of  bells  and  telephones. 

VII.  The  Influence  of  Electricity  upon  Vegetation. 

History  of  experiments  effected  up  to  the  present  time. 

This  electrical  ivork  is  of  undoubted  importance,  and  its  introduction  into  the  course  is  recognised 
as  essential. 

22.  Applied  Chemistry  ;  investigation  and  analysis. — During  the  first  year  the  pupils  learn  to  use 
the  reagents  and  the  apparatus  of  the  laboratory,  the  working  of  glass,  the  use  of  various  pieces  of  heating 
apparatus,  etc.,  etc. 

The  laboratory  manipulations  last  from  one  and  a  half  to  four  hours  ;  but  pupils  are  authorised  to 
stay  for  five  hours  in  the  laboratory,  and  most  take  advantage  of  the  permission.  The  general  outline  of 
work  is  as  follows  : — 

I.  letting  up  of  apparatus,  and  preparation  of  elementary  substances. 

(  1)  Preparation  of  hydrogen.     (2)  Oxygen.    (3)  Nitrogen  protoxide.    (4)  Nitric  acid.     (5)  Hydrochloric 

acid.     (6)  Ammonia.     (7)  Silica.     (8)  Methane.     (9)  Ethylene.     (10)  Carbon  dioxide. 

While  preparijig  these  substances,  their  general  properties  are,  as  far  as  possible,  examined,  and 
sometimes,  also,  the  properties  of  the  residuary  products.  For  example  : — Marble  treated  by  an  acid  gives 
oflFC.Og.  This  is  directed  into  lime-water,  producing  a  precipitate  of  calcium  carbonate  ;  the  flow  of  C.Oj  is 
maintained  until  the  calcium  carbonate  is  dissolved. 

II.  Qualitative  Analysis. 
The  qualitative  analysis  is  aoout  as  follows  : — 
(1)  Study   of   the    spscific    character  of    bases.     (2)  Of    acids.      (3)  Determination   of    the   base   of    a 
soluble  salt:   about   five   different  salts  are  determined.     (4)  Determination  of  the  acid  of  a 
soluble    salt       (5)     The    acid    and    base    of    salts   insoluble   in   water   but   soluble   in   acids. 
(6)    Insoluble  in  both   water  and  acids.      (7)  Qualitative  analysis  of  the  complex  fertilisers  of 
commerce. 
At  the  close  of  the  year  there  is  a  revision  ot  the  programme  and  practical  tests  of  the  student's 
progress.  The 
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The  work  of  the  2 ad  year  consist?  of  thirty-two  attendances,  in  which  the  students  pass  on  to 
quxntitive  analysis.     These  comprise  manures,  soils,  water,  the  principal  animal  and  vegetable  products 

On  account  of  the  length  of  the  operations,  they  are  often  grouped.  Each  pupil  works  individually ; 
the  samples  given  him  have  baen  previously  carefully  analysed  in  the  laboratory  and  follow  a  series  of 
products  of  very  different  composition.  In  order  that  each  pupil  shall  work  independently  of  his  fellows, 
the  samples  are  not  identical  for  all  the  pupils,  and  the  marks  given  to  each  month  take  account  of  the 
exactitude  of  the  asc3vtainei  results.     The  details  are  as  follows  :— 

(i)  Analysis  of  Manures. 
(1)  Cilcareous  fertilisers.  The  determination  of  the  quantity  of  lime.  (2)  Phosphate  fertilisers ; 
quantity  of  phosphoric  acid  in  a  natural  phosphate;  in  a  super-phosphate.  (.3)  i^ertilisers 
containing  potash  ;  quantity  of  potassium  in  a  chloride  ;  in  a  complex  fertdiser.  (4)  JSitrogen 
fertilisers  :  quantity  of  nitric  acid  ;  of  ammoniaoal  nitrogen,  of  organic  nitrogen.  (o)  OompJete 
analysis  of  the  complex  fertiliser.  This  includes  the  determination  of  nitric,  ammoniacal,  and 
organic  nitrogen,     The  quantity  of  soluble  phosphoric  acid.     Total  phosphoric  acid,  total  soluble 

potassium. 

(ii)  Analysis  of  Arable  Soil. 

The   methods   employed    are   determined    by   the    Consulting   Committee    of    the   Agronomic   Stations. 

(1)  Quantity  of  organic  nitrogen.     (2)  Of  phosphoric  acid.     (:'.)  Of  potassium.     (4)  Of  calcium. 
(5)  Of  Iron. 

III.  Anali/sis  of  Water. 

(1)    Determination    of    the    total    calcium    existing    in  the    state    of    carbonate    or    sulphate  in  water. 

(2)  Quantity   of  chlorine.        (3)    Investigation  of  the  nitrites.        (4)    Quantity   of    ammonia. 
(5)  Organic  matter. 

IV.  Analysis  of  Sugar  Beets  and  of  Sugars. 

(1)  Density,  with  temperature  corrections,  quantity  of  water,  of  ash,  saline  co  efficient  and  purity  quotient. 
(2)  Inversion  of  sugars,  determination  of  glucose  by  means  of  Fehling's  solution.  (-3)  Analysis 
of  cane  and  beet-root  sugars ;  quantity  of  crystallisible  sugar,  of  glucose,  of  water,  of  ash. 
(4)  Quantity  of  crystallisible  sugar  determined  by  the  sacoharimeter. 

Y .  AnaJi/sis  of  Grain  and  of  Fodder  Plants. 
(1)  Natural  and  artificial  fodders,  meadow  grasses,  etc.,  are  analysed  from  the  point  of  view  of  their 
nutritive  value,  and  in  connection  with  this  the  following  determinations  are  made : — 
(1)  Quantity  of  water  (by  desiccation);  of  mineral  matter  (by  incineration);  of  nitrogen  (by 
Kjeldahl's  method) ;  of  fatty  matters  (by  washing  with  ether) ;  of  crude  cellulose  ;  of  carbohydrates. 
Grain  seeds,  etc.,  are  treated  in  a  similar  way. 

\1.  Analysis  of  Elementary  Suhstances. 
(1)  Of  milk  ;  determination  of  density  at  1.5'  of  dry  extract  by  desiccation  ;  of  butter  by  washing  the  dry 
matter  with   ether;  of  sugar  of  milk   by  titration  with   Fehling's  solution;   njineral  matters  by 
incineration  ;  analysis  of  wine  ;  determination  of  alcohol,  dry  extract,  acidity,  ash,  pldtrage. 

At  the  close  of  the  course  the  pupils  are  submitted  to  a  general  test,  touching  several  of  the  matters 
studied  during  the  year. 

Pupils  who  are  admitted  for  a  Third  Ycar^  work  in  the  Laboratory  give  the  whole  of  their  time 
during  eight  consecutive  months  from  9  o'clock  in  the  morning  to  G  in  the  afternoon,  with  an  interruption 
of  an  hour  and  a  half  at  mid-day  (from  12  to  1'30).  Beside  making  a  great  number  of  analyses  and 
becoming  familiar  with  the  preparation  of  reagents,  of  titration  solutions,  with  whole  organisation  and 
conduct  of  the  Laboratory,  they  assist  the  Professor  in  all  experiments  and  analj'ses  of  the  most  various 
kinds. 

I.  Anatg.sls  of  ilanures. 

(1)  The  determination  of  nitiogpnous  manures.      The   determination  of  nitric,  ammoniacal,  and  organic 

nitrogen  arc  further  studied,  and  the  pupils  learn  special  methods  for  determining  very  small 
quantities. 

(2)  Phosphate  manures.     The  various  fertilising   phosphates   arc   passeil  in  review,  and  the  quantity  of 

phosphoric  acid  in  mineral  phosphates  of  different  origin,  in  bone-dust,  guano,  complex  fertilisers, 
etc.,  are  more  fully  studied. 

(3)  Potassium  fertilisers.     Potassium    is    determined  in    clilovides ;    phosphates,    kainite,    beetroots,    and 

complex  fertilisers  are  examined  by  exact  methods. 

II.   Insecticides,  and  iririous  ayricnllvral  products. 
(1)  Copper  sulphate  and  powders.     (2)  Sulphurs.     (3)  Carbon  disulphide.     (4)  Cyanogen.     (5)  Ferrous 
sulphate,  gyfisum,  etc.     Analyses  arc  made  of  quality,  pureness,  fineness,  Ac. 

III.   /Sampling,  and  i/ualilafive  an<dysis  of  frfiliscrs. 
Not  only  is  a  qualitative  analysis  of  manures,  from  the  point  of  view  of  their  chemical  constitution, 
made,  but  their  proper  character,  their  origin,  and  physical  state  are  also  determined. 

IV.   Analysis  of  arcdtle  soil  and  of  various  rocl^s. 

(1)  Physical  analj'sis  of  soil;  the  separation  of  calcareous  and  siliceous  matter;    determination  of  the 

coarseness  or  fineness  ;  the  separation  of  clay  ;  and  quantity  of  humus. 

(2)  Chemical  analy.sis  of  soils  ;  volumetric  apparatus  for  rapid  determinations. 

(3)  Analysis  of  rocks. 

A'.   Analgsis  of  water. 
Irrigating  and  potable  waters  arc  more  elaborately  studied  than  in  the  preceding  course. 

VI. 
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VI,  Ana! i/sis  of  fodders  and  seeds. 
Natural  and  artificial  hays  from  meadows. 

The  analysis  includes  the  determination  of  the  water,  ash,  nitrogenous,  and  fatty  matters:  the 
cellulose  and  carbo-hydrates.  It  is  more  elaborate  than  in  the  earlier  course  and  the  most  rigorous  processes 
for  determining  albuminoid  matters,  sugar,  starch,  pectic  bodies,  etc.,  are  studied. 

VII.  Analysis  of  substances  contuinivg  sugar. 

.  ^^^l^  ''°"'?^  ^'*'''^''  °*  sugar-canes  and  beets  are  analysed  from  the  point  of  view  of  their  non- 
crystaihsible  and  crystalhsible  sugar-content.  The  uses  of  the  polarimeter  are  studied.  The  whole  analysis 
aims  at  a  complete  determination  of  tiie  industrial  value  of  tho  substances,  and  the  exisoncits  of  industrial 
processes  are  thoroughly  taken  into  account. 

VIII.   Analysis  of  wines,  fermented  drinks  and  alcohols. 

(1)  Wine.— The  alcohol  is  determined  both  bv  Salleron's  and  by  iMalligand's  apparatus.  The  dry 
extract  determined  by  evaporation  nt  a  100°C,  by  evaporation  in  vacuum,  and  by  the  (Enobarometer. 

_  The  total  acidity,  and  volatile  acidity,  the  quantity  of  potassium  bitartrate  and  tartaric  acid  and 
glycerine,  tannin,  the  ash,  alcohol,  potassium  sulphate,  are  estimated.  Since  it  is  an  indication  of  certain 
diseases,  the  quantity  of  mannite  is  determined. 

The  wines  are  examined  in  respect  of  their  colour,  and  the  principal  foreign  colouring  matters  are 
determined.  The  students  are  instructed  as  to  the  recognition  of  alterations  in  and  adulterations  of 
wine,  etc. 

(2)  Beer  and  cider  are  equally  thoroughly  examined. 

(3)  The  alcohols  are  submitted  to  fractional  distillation ;  the  mode  of  detecting  minute  traces  by 
transformation  into  iodoform  and  microscopic  examination  are  demonstrated. 

IX.  Analysis  of  alimentary  products. 

(1)  Milk. — Milk  is  examined  by  the  creamometer  and  lactodensimeter.  Beside  determiniDg  the  dry 
extracts,  butter,  glucose,  and  ash,  the  quantities  of  boric  acid  and  sodium  bicarbonate  used  are  ascertained. 

(2)^  Butters. — The  proportion  of  water  or  butter-milk  is  ascertained,  the  adulteration  of  margarine, 
the  suponification  number,  and  the  critical  temperature  of  the  alcohol  solution.  Investigation  of  anti- 
septic substances,  such  as  salt,  nitrates,  boric  acid,  fluorides,  etc. 

(3)  Oils. — In  the  oil  analysis,  account  is  taken  of  density,  the  fatty  acids  are  submitted  to  the  action 
of  nitrous  vapours,  the  solidification  and  melting  point  and  the  iodine  value  are  determined.  The 
characteristics  of  the  principal  oils  when  isolated  and  when  mixed  with  other  oils  is  ascei'tained  and  the 
mode  of  detecting  the  adulteration  of  one  by  the  other  investigated. 

(4)  Farinas. — Wheaten  flours  are  examined  from  the  point  of  view  of  tlieir  chemical  composition, 
their  milling  value,  their  alteration  and  adulteration. 

X.  Analysis  of  Tanning  Materials. 

The  barks,  leaves,  fruits  and,  extracts  used  in  industrial  tannage  are  examined  in  respect  of 
tannin  contained,  by  Loewenthal's  and  Muntz  methods. 

XI.   Gas  Analysis  and  Spectroscopy. 

The  students  learn  the  use  of  mercury  pumps,  volumenometers,  eudiometers,  etc.  They  analyse  air, 
mixtures  of  gases,  gases  dissolved  in  liquids,  etc. 

They  accustom  themselves  to  the  use  of  the  spectroscope,  examine  mineral  salts,  and  the  principal 
gaseous  substances. 

XII.  The  preparation  of  reagents,  the  organisation  of  a  Laboratory. 

Students  are  exercised  in  the  preparation  of  various  reagents  employed  in  the  analysis  of  agricultural 
substances  ;  they  investigate  their  puritj',  they  make  titration  solutions,  and  carefully  standardise  them. 

They  become  au  courant  with  the  use  of  various  types  of  heating  apparatus,  the  fuel  which  is  coal, 
petroleum,  alcohol,  etc.  They  study  modes  of  installing  and  using  laboratories,  and  the  commercial  relations 
connected  with  the  purchase,  etc.,  of  material  and  agricultural  products. 

The  thoroughness  and  practical  value  of  the  course  above  indicated  is  obvious. 

23.  Chemical  Analysis  and  Demonstration. — This  course  consists  of  twenty-two  lectures,  of  which 
eight  are  given  in  the  first  year  and  fourte^  in  the  second.  The  first  part  is  devoted  to  acquiring  a 
knowledge  of  and  handling  the  material  of  a  Laboratory  so  as  to  facilitate  the  subsequent  manipulation. 
The  second  part  is  devoted  to  questions  of  qualitative  analysis,  and  the  scheme  is  designed  so  as  to  give  as 
large  a  number  of  experimental  demonstrations  as  possible.  As  it  is  illustrative  of  the  preceding  section  it 
is  not  proposed  to  outline  it  in  detail.  It  is  worthy  of  remark  that  the  question  of  agricultural  bibliography 
is  specially  treated,  and  an  enumeration  is  made  of  the  most  important  works  which  an  agricultural  chemist 
should  have  in  his  library. 

24.  Agricidtural  Chemistry. — The  course  in  agricultural  chemistry  embraces  forty  lectures,  covering 
the  question  of  the  living  organism,  the  soil  in  which  it  grows,  and  the  science  of  the  amelioration  of  the 
soil.     The  programme  is  as  follows  : — 

AGRICULTUEAL  CHEMISTRY.— PROGRAMME  OF  COURSE. 
Generalities. — Aim  of  the  study  of  agricultural  chemistry. 
Importance  of  laboratory  studies  and  of  direct  experimentation  on  the  soil. 
Agricultural  chemistry  is  concerned  with  the  three  following  questions : — 

(1)  The  Plant,  its  relations  with  the  atmosphere  and  with  the  soil ;  phssnomena  of  vegetable  synthesis. 

Comparison  between  the  life  of  the  plant  and  that  of  the  animal. 

(2)  The  Soil,  reservoir  of  mineral  matters  ;  its  study,  from  the  point  of  view  of  physics,  chemistry,  and 

biology. 

(3)  Manures,  what  should  be  defined  as  such  ;  the  matter  in  which  the  soil  is  deficient,  and  of  which  the 

plant  has  need.  A. 

3— 4G 
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A. — Study  of  the  Soil. 

Utility  of  Mineral  Matti-r. — Summary  history  of  the  doctrines  prior  to  Liebeig.  Before  the  year 
1840,  agronomy  bestowed  attention  only  on  the  organic  matter  contained  in  the  soil,  the  r61e  of  the  fixed 
bodies  being  misconceived. 

Mineral  theory  of  Liebig  (1840).  Rational  explanation  of  fallow  land  and  of  the  varied  succession 
of  crops.     Criticism  of  the  theory  of  Lisbig. 

Mineral  Elements  in  the  Soil. — /Actual  state  of  the  silica,  phosphorus,  sulphur,  potash,  lime,  etc. 

(1)  Mechanical  and  Physical  Formation  of  Soils. — Action  of  glaciers  and  torrents,  mechanical  action  of 

water,  mechanical  action  of  the  roots  of  plants. 

(2)  Phainomena  of  Solution  due  to  the  action  ofivater  charged  with  carbon  dioxide. 

Formation  of  Soil  for  Plants. — Mode  of  destruction  of  the  most  important  rocks — primitive  rocks, 
volcanic  rocks. 

All  the.se  rooks  furnish,  by  their  decomposition,  the  three  fundamental  elements  of  soils — sand,  clay, 
lime. 

Formation  and  strata  of  tricalcic  phosphate. 

Micro-organisms  considered  as  creators  of  arable  land. 

Origin  of  organic  matter  of  soils  ;  its  composition. 

Pole  of  the  Atmosphere  at  the  Surface  of  the  Globe. — Carbon  dioxide  in  the  air.  Summary  statement 
of  some  studies  relative  to  the  presence  of  CO2  in  the  air.  Circulation  of  carbon  dioxide  on  the  surface  of 
the  globe. 

Nitric  and  ammoniacal  nitrogen  in  rain-water.  Quantity  of  combined  nitrogen  received  by  the  soil 
in  the  space  of  a  year. 

Physical  Constitution  of  the  Soil. — This  includes  four  kinds  of  elements — sand,  clay,  limestone, 
humus. 

Olay. — Its  nature,  its  colloidal  properties,  its  constitution,  according  to  Schloesing. 

Humus. — This  matter  plays  at  times  the  role  of  cement  in  the  same  way  as  clay. 

Sand. — Its  mechanical  r61e. 

Litne. — Its  solution  in  water  charged  with  carbon  dioxide. 

Physical  Properties  of  Soils. — Density  ;  imbibition  of  earths  by  water  ;  imbibition  of  each  element  in 
particular  ;  consequences. 

Hygroscopic  character  of  arable  earth  ;  liability  of  earths  to  become  dry  ;  role  which  the  fineness 
of  the  elements  plays  ;  permeability  of  earths  by  water  and  atmospheric  gases. 

Classification  of  Arable  Earths. — Permeability  ;  continuity  ;  immobility.  Study  of  the  soils  in  situ. 
Influence  of  the  nature  of  the  subsoil  on  the  properties  of  the  soil. 

Physical  Analysis  of  Earths. — Processes  of  Gasparin,  of  Masure,  and  of  Schloesing. 

Chemical  Constitution  of  Soils. 

(1)  Constitution  of  mineral  matter. — Impotency  of  chemical  analj'sis  to  make  known,  in  the  majority 
of  cases,  the  degree  of  assimilability  of  nutritive  substances  that  the  fioil  contains. 

Forms,  in  the  soil,  of  the  most  important  elements  ;  phosplioric  acid  ;  quantities  contained  in  the 
difiFerent  soils  ;  empl(>3'ment  of  diluted  acids  in  order  to  estimate  the  degree  of  solubility  of 
phosphates  ;  comparison  with  that  whicli  the  direct  experimentation  on  the  soil  gives.  Various 
states  of  sulphur.  Forms  under  which  potassium  is  met  witli  ;  employment  of  different  solvents 
in  order  to  determine  these  various  forms.  States  of  lime.  Absolute  necessity  of  checking  the 
data  of  chemical  analysis  by  carefully  \'erified  cultural  tests. 

(2.)  Constitution  of  organic  matter. — Humus,  its  origin,  its  composition.  Nitrogenized  matter  which 
the  soil  contains  acts  as  a  complex  amide,  the  slow  decomposition  of  which  engenders  ammonia 
and  carbonic  gas.  Pidle  of  lime  in  the  decomposition  of  humus;  role  of  micro-organisms. 
Presence  of  ammoniacal  ferments  in  the  soil.     Emission  of  ammonia  by  the  soil. 

In  the  soil,  the  simplification  of  organic  matter  is  principally  the  work  of  micro-organisms.  Nature  and 
distribution  of  these. 

Fi.ration  of  Nitrogen  Gas  in  the  .S^oi?.— Historic ;  experiments  of  Boussinf;ault  and  of  George  Ville  ; 
studies  of  Berthelot  on  the  fixation  of  nitrogen  gas  on  ternary  bodies  by  means  of  electric  discharge; 
fixation  on  vegetable  earth  through  the  medium  of  micro-organisms.  Studies  of  Winogradsky  on  the 
isolation  of  micro-organism  concerned  in  the  fixation  of  nitrogen. 

Nitrification.— Til'Atovic.  Experiments  of  Boussingault  on  the  non-intervention  of  atmospheric 
nitrogen  m  nitrification.  Conditions  of  nitrification  ;  nitric  ferment  (Schloesing  and  jNIuntz)  ;  studies  of 
Warington  and  of  Munro. 

_  Studies  of  Winogradsky  relative  to  the  isolation,  the  i)ure  state,  of  nitrous  and  nitric  ferments  ; 
necessity  of  the  presence  of  these  two  ferments  in  order  to  completely  oxidise  ammonia.  Purely  mineral 
nutrition  of  nitrous  and  nitric  ferments.  Nitrous  and  nitric  microbes  are  able  to  oxidise  organic  nitro'ven, 
only  after  it  has  been  changed  into  ammoniacal  nitrogen.  ° 

Practical  observation    .,  •  ij\-  /iic/*.  -Nitrification  in  the  soil  ;  A-ii-in  soil  and   soil  that  has  been 

manured.  Nitrification  of  auimouiacal  salts  and  of  certain  nitrogenized  matters.  Variability  of  the 
energy  of  nitric  ferment.  Nitrification  in  heas-y  ..artli  and  light  earths.  Inactivity  of  nitrogenized 
material  01  the  soil. 

Reduciioa  of  the  nitrates  in  amble  fl«/Y//.— Studies  of  Deherain  .and  Maquenne,  of  Gayon  and 
Dupetit.  Butyric  fermentation  of  arable  earth.  Formation  of  nitrous  acid,  of  nitrous  oxide,  and  of  free 
nitrogen  during  the  reduction  of  nitrates.  Ubiquity  of  the  reducin-  torments.  Fermentative  phcenomena 
which  are  accompanied  by  the  disengagement  of  nitrogen  gas. 

Nature  and  circulation  of  gases  existing  in  the  w/A— Carbon  dioxide  and  its  variations  ;  experiments 
ot  Boussingault  and  Lewy,  ot  T^Iaugin,  of  Schloesing  junior. 

Oxidation  of  orx:i.nic  matter  in  subsoil  ;  oxidations  produced  by  chemical  action  and  by  the  action 
of  microbes.  •'  •' 

Study 
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Study  of  the  solutions  contained  in  soils. — Exjx'riments  of  ScliloesinK.  Drainage  water.  Experi- 
ments of  Lawes  and  Gilbert,  example  of  virgin  soil ;  i^xauipleof  cultivated  ciirth.  Relation  of  the  drainage 
to  the  water  falling  on  the  soil ;  composition  of  drainage  waters,  drainage  in  different  seasons. 

B6le  of  organic  matter  in  the  soil. — Dialysis  of  arable  earth,  experiments  of  Grandeau.  Direct  role 
of  organic  matter  in  the  nutrition  of  vegetables,  alimentation  of  vegetables  by  the  humus.  Indirect  role 
of  huraic  matter  in  opposition  to  vegetable.  Differences  between  the  fertility  of  land  in  good  state  of 
manuring  and  that  of  land  exhausted  by  cultivation.  Hypotheses  on  the  utility  of  organic  matter  in  the 
soils  and  experiments  in  support  of  these  hypotheses. 

Catises  of  the  sterility  of  arablf  lands. — Bad  physical  constitution  of  soils,  means  of  augmenting  the 
arable  stratum  ;  substances  injurious  to  vegetables  ;  exhaustion  of  the  soils  by  cultivation  without  manure. 
Manures  left  by  previous  dressings  ;  influence  exerted  on  crops  by  previous  dressings  ;  of  soluble  nitrogenized 
manures. 

Generalities  concerning  succession  of  crops. — Practice  as  to  fertilising  cultures  :  plants  employed  for 
this  purpose,  their  effect.  How  the  analysis  of  drain-waters  permit  of  the  study  of  the  efficacy  of 
fertilising  cultures.  Production  of  nitrates  by  the  leguminosaj  and  gramineaj  employed  as  green  manure ; 
experiments  of  Deh^rain. 

Study  of  the  absorbent  power  of  soils  in  connection  with  fertilising  matters. — What  factors  enter  into 
play  in  regard  to  absorbent  power.  Physical  actions,  chemical  actions  ;  r61e  of  lime,  of  humus,  of  colloidal 
silicates.  Absorption  of  ammonia  by  arable  land,  absorption  of  fixed  bases,  of  phosphates.  Combinations 
that  connect  the  humus  with  the  bases  ;  tlie  colloids  of  the  soil,  colloidal  silica. 

Practical  observations  arising  out  of  the  study  of  the  absorbent  power. 

B. — Study  op  Manure. 

Ideas  concerning  manure,  and  amelioration. — When  it  is  necessary  to  have  recourse  to  manure. 

Exigencies  of  the  principal  cultures  and  fertilising  elements. — Cereals,  leguminosiB,  industrial  plants, 
plants  with  roots  and  tubercles,  meadows. 

The  study  of  amelioration  should  precede  that  of  manure  ;  the  amelioration  is,  in  fact,  destined  to 
modify  the  physical  and  chemical  properties  of  a  soil,  which  can  contain  a  sufficient  quantity  of  matters 
useful  to  plants,  but  which  are  actually  in  an  inassimilable  condition  for  them. 

Principal  ameliorations,  Calcareous  amelioration — Lime,  theory  of  liming,  action  of  lime  on  the 
physical  properties  of  the  soils  and  on  the  mineral  and  organic  elements.  Practice  of  liming,  proper  season, 
quantities  to  be  employed,  consequences  of  liming. 

Marling. — Definition  of  marl,  its  qualities,  its  layers.  Effects  of  marling,  practice  of  marling,  season 
and  quantity. 

Comparison  between  liming  and  marling. 

Magnesian  amelioration. 
Plastering  (Pldirage).     Its  action  on  the  crops  ;  theory  of  plastering. 

Manures  properly  so-called. 
I.   Organic  manures.      Farm  mamire. 

Composition  of  ejections  and  litters,  production  and  weight  of  manure. 

Chemical  reactions  which  take  place  in  manure — (1)  in  the  stable,  ammoniacaltermentation  ;  (2)  in 
the  heap.     Origin  of  manure  ferments. 

Chemical  composition  of  manure,  variations  in  the  composition  of  manure.     Liquid  manure.  ^ 

Loss  of  fertilising  elements  in  the  stable  and  in  the  heap  ;  means  of  avoiding  these.  Collection  and 
conservation  of  manure,  burying  in  the  ground. 

Action  on  various  soils  and  plants. 

Organic  manure  of  towns. — Human  ejecta  and  their  employment  ;  dried  night-soils.  Sewerage  and 
its  agricultural  employment. 

Manures  composed  of  vegetable  substances,  green  manures. 

Industrial  wastes  of  various  kinds. 

Effects  of  denitrification  produced  by  farm  manures. 

Experiments  of  the  German  school,  experiments  of  Deherain. 

II.   Chemical  manures. 
Advantages  and  inconveniences  of  their  employment. 

(1)  Nitrogenized  manures. — Determination  of  the  needs  of  a  soil  in  nitrogen. 

Nitrates,  their  employment,  their  application  on  various  soils. 
Ammoniacal  salts  generally,  and  their  application  on  various  soils. 
Organic  Nitrogen  :  blood,  flesh,  horny  matters,  guanos,  etc. 
Agricultural  employment  of  these. 

Comparison  between  the  different  forms  of  organic  nitrogen ;   comparison  between  the  nitrates 
and  ammoniacal  salts  ;   velocity  of  nitrification  of  different  organic  manures.  _ 

(2)  Phosphate  Manures.— MQ&ns  of  determining  the  requirements  of  a  soil  in  phosphoric  aoid.     Forms 

of  phosphoric  acid  in  the  soil.  Natural  phosphates,  mineral  phosphates,  phosphates  froni  bone, 
phosphoric  wastes.  Phosphates  having  undergone  chemical  treatment.  Retrogression  of 
phosphates.  Agricultural  employment  of  phosphates,  their  transformations  in  the  soil. 
Application  to  various  soils ;  comparison  between  the  different  forms  of  phosphates. 

(3)  Potassium  Manures.— Qourc&s  of  these.     Means  of  determining  the  potassium  requirements  of  a 

soil.      Forms  of  potassium  in  the  soil.      Exigencies   of   crops  in  potassium.     Potassium  salts 
employed  in  agriculture.    Application  to  the  different  soils  and  the  dififerent  cultures.    Comparison 
of  the  various  potassium  salts  with  one  another. 
(4-)  Sodium  Manures.     Ferruginous  Manures.  ^" 
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C. — Study  op  the  Plant. 
Phenomena  of  Nutrition  in  O'e.j.raZ.-Vegetable  nutrition,  carbon  nutrition  at  the  expense  of  the 
carbonic  dioxide  of  the  air.     Relations  of  the  plant  with  the  soil,  mineral  nutrition. 
Gertnination.  — 
a)  Influence  of  physical  agents  on  the  germination,  humidity,  temperature,  oxygen. 
2    Respiration  of  the  grain.     Relation  which  exists  between  the  oxygen  consumed  and  .he  carbon 

dioxide  evolved ;  examples  of  fatty  amylaceous  seeds,  and  mixed  seeds  or  grains. 
(3)  Chemical  transformations  produced  during  germination  : 

(a)  Fatty  matters  and  their  metamorphosis  in  carbohydrates;   saponification  of  fats  during 

germination ;  oxidation  of  the  fatty  acids.  _         »      n   i 

(h)  Amylaceous  matters,  their  transformations ;  action  of  diastases  ;  digestion  ot  cellulose. 

(c)  Nitrogenised  matters  and  their  metamorphoses.     Formation  of  asparagin;   velocity  oi 

destruction  of  the  proteids.     Regeneration  of  albuminoids  at  the  expense  of  asparagin. 

(d)  Migration    of    mineral    matters    in    germinating    seeds.       Organic    transformations, 

accomplished  under  the  influence  of  the  absorption  of  mineral  matters. 

(e)  Evolution  of  tubercles,  bulbs,  and  buds. 
(/)  Etiolation. 

Physico-chemical  Study  of  Chlorophyll— lHo\?ition  of  this  pigment,  its  nature.  Spectrum  of 
chlorophyll ;  influence  of  radiations  on  the  production  of  chlorophyll ;  influence  of  temperature,  ot  the 
presence  of  certain  mineral  elements. 

Carhon  Nutrition  o/f/ana— Function  of  chlorophyll  or  of  assimilation. 

(1)  Nature  of  the  chlorophyllian  phfenomena.     Laws.     History  of  the  discovery  of  the  assimilation 

function;  experiments  of  Boussingault ;  relation  existing  between  decomposed  carbon  dioxide 
and  the  evolved  oxygen.  Processes  allowing  of  the  study  of  the  chlorophylhan  function 
independently  of  respiration  ;  experiments  of  Claude-Bernard,  of  Bonnier  and  Mangm. 
Vegetation  in  atmospheres  rich  in  carbon  dioxide.  _ 

(2)  Theory    of   the    chlorophyllian    function:    what    are    the    first    terms   of   the    synthesis?      Non- 

decomposition  of  water  during  the  chlorophyllian  assimilation. 

(3)  Physiological  pha;nomena  which  accompany  assiuiilation.     Apparition,  solution,  and  disappearance 

of  starch.     Influence  of  temperature  on  assimilation.     Means  by  which  the  gaseous  exchanges  are 

effected.  .  _•    •  •      w    t 

(4)  Influence  of  calorific  and  luminous  radiations  on  assimilation.     Experiments  of  Timiriazett,  ot 

Engelmann,  and  of  Reinke. 
(.5)  Direct  absorption  of  organic  matters  by  certain  plants  provided  with  chlorophyll.     Recent  studies 
on  this  subject. 
Vegetable  Respiration. — Definition  :  Antagonism  of  the  respiratory  function  and  of  the  function  of 
assimilation. 

(1)  Hidden  respiration :  Respiration  of  organs  and  of  plants  deprived  of  chlorophyll     Experiments 

on  the  organs  provided  with  chlorophyll.  Value  of  the  ratio  CO2/O.  Work  of  Bonnier  and 
Mangin,  of  Deherain  and  Maquenne.  Necessity  of  obtaining  the  whole  of  the  gas  included  in 
the  organ  considered,  in  order  to  estimate  the  quantity  of  carbon  dioxide  produced  in  respiration. 
Gaseous  exchanges  of  whole  plants. 

(2)  Inter-molecular  respiration.     Chemical  phfcnomena  of  respiration,  nature  of  the  compounds  which 

oxidise. 

(3)  Presence  and  role  of  the  acids  in  plants.     The  acidification  of  the   vegetable  is  the  result  of 

incomplete  respiration.  Significance  of  vegetable  acids.  Summary  study  of  the  presence  of  some 
acids  in  plants  :  Oxalic  acid. 

Nitrogenized  Nutrition  of  Vegetables. 

(a)  Nutrition  at  the  expiense  of  the  gaseous  nitrogen  of  the  air. — Contradictory  experiments  executed 
before  1^86.  Works  of  Hellriegel  and  Wilfarth  on  the  absorption  of  nitrogen  gas  hy  the  leguminosse 
(188G)  ;  discussion  of  hypotheses  formulated  relatively  to  the  ameliorating  role  exercised  by  the  leguminosse. 
General  results  of  the  experiments  of  Hellriegel  and  Wilfarth  :  the  leguminosas  absorb  the  nitrogen  of  the 
air  in  virtue  of  the  phajnomenon  of  symbiosis;  the  presence  on  their  roots  of  particular  nodosities,  peopled 
by  specific  bacteria,  is  the  direct  cause  of  the  fixation  of  nitrogen  by  these  plants. 

Study  of  the  nature  of  root-tuberclefj  and  of  their  contents;  different  opinions  expressed  in  this  regard. 
Inoculation  of  roots  of  leguminosss  growing  in  a  sterilised  medium  with  the  contents  of  the  root-tubercles 
of  leguminosse.     Specific  character  of  the  species  of  microbes  inhabiting  the  root- tubercles. 

Experiments  of  Sohloesing,  junior,  and  of  Laurent  on  the  direct  fixation  of  nitrogen  by  the 
leguminosEe.  How  certain  green  alg»  behave  in  regard  to  gaseous  nitrogen.  Symbiosis  of  the  algfe  and 
bacteria. 

Practical  consequences  of  the  fixation  of  gaseous  nitrogen.  Summary  study  of  nitragin  and  its 
applications. 

(h)  Nutrition  at  the  expense  of  nitrio  and  ammoniacal  nitrogen. — Influence  of  nitric  nitrogen  on 
vegetation.  Presence  and  distribution  of  nitrates  in  the  plant.  R6le  of  nitrates,  their  transformation  in 
the  vegetable.     Influence  of  light  in  this  transformation. 

Assimilation  of  ammoniacal  salts  by  the  plant. 

Role  of  nitrates  compared  to  that  of  ammoniacal  i^alts, 

Mineral  Nutrition  of  Vegetables. 

Presence  of  mineral  matters  in  the  plant.  The  analysis  of  the  ashes  of  a  plant  do  not  always  give 
exact  information  as  to  its  real  needs.  A'alue  of  synthetic  cultural  experiments  in  order  to  discover  the 
r61e  of  each  saline  element. 

Quantity  of  ashes  left  by  the  various  organs  of  a  plant :  Roots,  stemsj  leaves  :  composition  of  ashes. 
Distribution  of  the  various  elements  of  the  ashes  in  the  Various  organs.  Synthetic 


605 

Synthetic  cultures  in  the  liquid  and  solid  artificial  centres. 

Physiological  role  of  the  principal  mineral  elements  :  phosphoric  acid,  potassium,  lime,  iron, 
manganese,  etc. 

Assimilation  of  mineral  substances.. — States  in  which  phosphoric  acid,  calcium,  potassium,  silicon, 
sulphuric  acid,  are  found  in  plants.  Mechanism  and  cause  of  the  absorption  of  mineral  matters  :  excretion 
of  roots. 

(a)  Explanation  of  the  absorption  derived  from  the  study  of  phenomena  of  diffusion  (Deh6rain), 

accumulation  of  soluble  and  insoluble  salts,  accumulation  of  phosphates,  of  silicon,  of  potassium, 
of  nitrates  :  accumulation  in  the  leaves  of  substances  soluble  in  carbon  dioxide. 

(b)  Explanation  of  the  phajnomena  of  saline  absorption  derived  from  the  study  of  osmotic  pressure. 

Growth  of  Plants. 

(a)  Migration  of  organic  matter  in  the  plant :  This  phivnomena  is  governed  by  the  movement  of 
water.  (1)  Study  of  the  absorption  of  water  by  the  root;  ('J)  Ascension  of  water  in  the  stem,  capillary 
phienomena,  phsenomena  of  osmotic  pressure  ;  (3)  transpiration  of  water  by  the  leaf,  influence  of  the  age  of 
the  latter;  laws  of  transpiration,  influence  of  radiation  on  transpiration. 

Growth  in  an  annual  plant,  migration  of  the  principal  matters  containing  carbon  or  nitrogen  ; 
differences  which  exist  in  the  annual  plants,  relatively  to  the  migration  of  the  nitrogenous  matters  according 
as  their  effloresence  is  rapid  or  slow. 

(6)  Example  of  the  migration  of  the  principal  hydrocarbons  in  beet-root ;  accumulation  of  sugar. 
Example  of  migration  in  the  potato. 

(c)  Migration  of  mineral  matters  accompanying  that  of  the  organic. principles.  Accumulation  of 
phosphates  and  albuminoids  in  the  seed. 

(d)  Mechanism  of  the  migration  of  the  immediate  principles  ;  accumulation  of  insoluble  reserves. 
Phienomena  of  migration  accompanying  the  removal  of  the  ovules. 

Maturation. 
Maturation  of  amylaceous  and  oleaginous  grains  and  seeds  ;  maturation  oE  fruits  ;  examples  taken 
from  among  the  fruits  in  which  the  acids,  tannin,  and  starch  predominate. 

Physiological  study  of  the  formation  of  several  iimnediate  principles. 

(a)  Xon-nitrogenised  principles. — Pentoses,  gum  (of  wood),  their  genesis  in  the  plants,  their  r.'ile  ; 
manner  of  characterising  thera.  Hexoaes ;  celluloses,  dextrines,  polyglucosss,  amylaceous  matters. 
Vasculose,  lignification  of  vegetable  tissues. 

Gummy  matters ;  fats  ;  wax,  their  genesis  in  the  plants,  and  their  role. 

Tannins  ;  origin  and  physiological  role. 

Pectic  compounds  :  pectic  fermentation,  influence  of  the  presence  of  lime  in  this  fermentation. 

(h)  Nitrogenous  principles. — Vegetable  albuminoids  and  their  difforen'iation  ;  alkaloids,  their 
genesis  and  r61e. 

(c)  Summary  study  of  several  solulle  ferments  producing  phcenomena  ofhydratation,  etc.,  of  oxidation 
in  the  vegetable  tissues. 

(1)  Hydrolising  ferments  :  Invertine,  maltase,  amylase,  inulase,  cyto-hydrolytic  ferments.  (2)  Ferment 
of  glucosides  :  emulsine,  myrosine.  (3)  Soluble  oxidising  ferments  or  oxydases,  laccase,  tyrosinase  ;  r61e  of 
manganese  in  the  action  of  oxidising  ferments. 

The  comprehensives  of  this  outline  of  agricultural  chemistry  is  obvious.  It  will  not  be  adequately 
appreciated,  however,  unless  it  is  realised  also  that  the  rapid  discovery  of  new  facts  are  communicated  as 
fast  as  they  are  made. 

The  Professor,  M.  G.  Andre,  has  produced  a  largo  number  of  original  theses  m  collaboration  with 
M.  Berthelot,  whose  eminence  in  the  field  of  synthetic  and  agricultural  chemistry  is  world-wide. 

25.  Orqanic  chemistry  as  applied  to  agricultural  industry.— The  programme  in  applied  organic 
chemistry  consists  of  thirty  lectures,  and  is  systematioally  divided  into  a  consideration  of  the  acyclic  (or 
open-chain)  and  cyclic  (ring)  compounds.     The  programme  runs  as  follows  : — 

ORGANIC  CHEMISTRY  APPLIED  TO  AGRICULXaRAL  INDUSTRY- PROGRAMME  OF  THE  COURSE. 

{30  Lectures). 

Preliminary  Notions. 
Organised  bodies  and  Organic  bodies,   distinction  ;  definition  of  organic  chemistry  ;  formation  of 
organic  compounds,  and  relations  existing  between  them,  development  of  this  idea,  taking  as  example  the 
carbides  of  hydrogen  ;  determination  of  the  chemical  composition  by  means  of  four  operations  :— 

(rt)  Immediate  analysis,  indication  of  the  various  methods  employed  in  order  to  separate  the  bodies 

one  from  another ;  ,  , ,     i  i    j-     -i. 

(b)  Mementary  analysis,  to  determine  the  quantity  of  carbon,  of  hydrogen,  and  of  nitrogen ; 
(6)  Determination  of  molecular  loeight,  vaponr  density,  crjoscopy  ;  _         ,      ,     ,         ,  ., 

(d)  Determination  of  chemical  function,  relations  between  the  constitution  of  a  body  and  its  variotls 
chemical  reactions. 
Principal  chemical  functions  ;  language  adopted  in  organic  chemistry ;  principles  of  its  nomenclature  ; 
empirical  formula  and  constitutional  formula.  ,    i     • 

Homology,  general  formula;  by  means  of  which  homologous  bodies  may  be  represented  ;  isomerism, 
isomers,  polymers,  stereo-isomers,  rotatory  power.  ...  „ ,  , 

Division  of  organic  chemistry  ;  acyclic  series  (open  chain  compouildd),  cyclic  series  (ring  compounds). 

AtiYOLIO 
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Acyclic  or  Patty  Series. 

I.   Simple  Substances. 

(1)   Carbides  of  Hydrogen. 

(a)  Saturated  hydrncfirbuns  or  paraffins. — M<'thane  and  its  homologues  ;  petroleums  of  America, 
origins;  rav/  mineral  oil  refining;  petroleum  ether,  lamp  oil,  lubricating  uil ;  solid  carbides;  vaseline, 
paraffin ;  applications  of  these  various  products. 

(6)  Xon-salurated  hydrocarbons. — Ethylene  carbides,  or  olefjnes  ;  (ethylene,  amylene  ;  distillation  of 
coal,  lighting  gas,  compressed  gas,  apparatus  for  carburetting. 

Acetylene  ;  preparation  by  means  of  calcium  carbide;  uses  from  the  point  of  view  of  lighting. 

{'2)   Halogen  deriealives. 

Methyl  chloride,  its  production  by  utilising  the  '^  rinasses"  ol  beet-root;  ethyl  chloride;  ethylene 
chloride,  ethjd  iodidide,  chloroform,  iodoform. 

(3)  Alcohols. 

Monalcohols  or  mono-hydroxyl  derivatives ;  methylic  alcohol  ;  commercial  methylene,  sources  of 
production,  use  as  a  denaturant,  discus.sion  of  the  problem  of  denaturating.  Ethylic  or  ordinary  alcohol; 
chemical  theory  of  its  formation,  physical  properties  of  anhydrous  (absolute)  alcohol,  its  chemical  charac- 
teristics as  regards  an  understanding  of  its  various  usas  in  teohnolouy.  Principal  higher  alcohols  ;  propylic, 
butylic,  amylic,  their  presence  in  the  potato  oils.     Solid  alcohols  ;  cetylic  alcohol  or  ethal,  in  spermaceti. 

(4)  Acids. 

Monobasic,  or  fatty  acids  :  Pormio  acid,  preparation  and  principal  properties.  Acetic  acid  ;  various 
sources  of  production  ;  acid  of  alcoholic  liquors,  ^"inegars  ;  acid  arising  from  the  treatment  of  the  products 
of  the  distillation  of  wood,  pyroligneous  acid,  white  acetic  acid,  crystallisable  acid,  physical  and  chemical 
properties,  principal  uses;  the  most  useful  acetates  and  " pyrolignites." 

Higher  acids;  propionic,  butyric,  valeiic,  caprio  ;  solid  fatty  acids;  la\irio,  palmitic,  stearic     . 
their  importance  from  the  point  of  view  of  the  constitution  of  fatty  substances  and  their  applications. 

Acid  derivatives. — The  chloracetio  acids  ;  acetyl  chloride  ;  acetic  anhydride. 

(5)  Aldehydes  and  Acetones. 

(a)  Aldehydes. — Formic  aldehyde  or  "formal"  preparation  and  applications,  importance  of  the 
formol  considered  as  a  first  hydrate  of  carlion  (constitution  of  saccharine,  amylaceous,  and  cellulose  bodies). 
Ethylic  aldehyde,  its  formation  and  relations  to  ordinary  alcohol. 

(6)  Acetones. — Ordinary  acetone,  obtained  from  the  products  of  the  distillation  of  wood,  accompanying 
methylene,  principal  usages. 

(6)  Ethers. 
Definition  and  division  into  two  groups. 

(a)  Ether-oxides. — Methyl  oxide;  ethyl  oxide  or  ordinary  ether,  preparation,  properties,  uses  as  a 
solvent. 

(b)  Ethereal  sah-:. — Ijrrivatives  of  mineral  acids;  ethyl  nitrate;  amyl  nitrate;  ethyl  sulphate; 
sulphovinic  acids  and  sulphovinates.     Derivatives  of  organic  acids  ;  ethyl  acetate  ;  amyl  acetate; 

and  in  general  the  fruity  ethers;  solid  ethers;  bees'- wax,  China  wax,  spermaceti. 

(7)    .Yitrogen  compounds. 

Various  nitrogen  groups  able  to  exist  in  a  chemical  molecule. 
(a)  Nitrous  and  nitric  derivatives  :  examples. 

(6)  Amines  or  ammoniaoal  compounds  ;  natural  state  and  modes  of  formation,  general  properties  ; 
quaternary  salts  of  ammonium. 

(c)  Amides:  preparation  of  the  acetannde  and  of  analogous  bodies. 

(d)  Alcoholic  cyanides  :  nitriles  and  carbylamines ;  cyanhydric  acid,  its  presence  in  certain  plants, 
its  properties  ;  metallic  cyanides  ;  potassium  cyanide  ;  double  cyanides,  ferrocyanide  and  ferricyanide. 

Products  of  the  oxidation  of  cyanides  ;  potassium  eyanate  ;  ammonium  cyanate. 

(8)  Incomplete  compounds. 
The  Allylic  aerie*.— Allylie  alcohol ;  acrolein,    its   formation  in  the   pyrogenesis  of   fatty  bodies  > 
allyl-sulphide    (essential   oil   of   garlic).      Allyl-sulphocyanide    (essential  oil   of   mustard).      Oleic   acid ; 
considered  as  a  non-saturated  fatty  acid,  its  presence  in  fatty  bodies,  its  employment  in  the  manufacture  of 
soaps. 

II.  Multiple  Compounds. 
(1)  Polyalcohols. 
(a)  Dialcohols  or  glycols:  Genera   preparation,  proijcrties,  the  glycolic  ethers. 
_     _    (b)  Trialcohols  :  Glycerine  natural   state,  extraction,  purification,  physical  and  chemical  properties, 
principal  usages.     Glycerine  ethers. 

Mineral  glycerides.     Examples  :  nitroglycerine,  phosphoglyceric  acid. 
Organic  glycerides.     Examples  :   Acetin,  butyrin,  palmitfn,  stearin 

Natural  fatty  bodies.^^HoMs  :  butter,  tallow,  fat,  etc.  Liquids  :  fatty  oils  and  drying  oils  ; 
difTerence  of  constitution  from  the  point  of  view  of  the  fatty  acids,  ^'arious  applications.  Manufacture  of 
wax  candles  and  soaps. 

(c)  Higher  polyalcohols  :  Erythrite  ;  arabite  ;  rliammite  ;  mannite,  its  extraction  from  manna,  its 
properties  :  dulcite  ;  sorbite ;  perseite  ;  inosite. 

(2) 
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(2)  Oxidation  products  of  the  polyaloohols. 
The  oxidation  can  be  total  or  partial,  giving  rise  to  either  polybasic  acids  or  acid  alcohols. 

(a)  Dibasic  acids  .•_  Oxalic  acid,  its  presence  in  certain  plants,  its  industrial  preparation,  its 
properties  and  its  uses  ;  principal  metallic  oxalates  and  oxalic  etlicrs. 

Malonic  acid  ;  succhiic  acid,  succin,  fermentation,  its  presence  in  fermented  liquids,  example  of  the 
complete  synthesis  of  an  organic  compound  ;  higher  dibasic  acids  ;  oxidation  of  fatty  bodies. 

(b)  Alcohol  acids  :  Laetie  acid;  fermentation  of  milk,  of  luuscles;  inactive  and  active  acids. 
Vegetable  acids. — Malic  acids,  its  presence  in  fruits  ;    tartaric   acid,   constitution,  stereo-chemical 

modification,   treatment    of   raw   tartars,    uses.      Principal   tartrates,    double    salts,    emetics;    citric    acid, 
extraction  from  fruits,  preparation,  etc. 

(3)  Complex  Nitrogenous  Compounds. 
Association  of  various  nitrogenous  functions,  alcohol,  acid. 

(a)  Diamines  or  ethylene-amines ;  some  examples ;  ptomaines,  ammoniacal  oxyethylenes,  or 
aniino-alcohols,  cholin,  neurin,  muscarin. 

(6)  Diamides. — ^Bxamples;  carbamide  or  urea;  its  extraction  from  urine,  its  synthetic  preparation  ; 
general  properties,  importance  from  tho  point  of  view  of  the  formation  of  ammoniacal  salts. 

(c)  Amide  acids,  considered  as  products  of  dissimulation  of  nitrogenous  bodies  ;  glycocoll,  sarcosin, 
alanin,  butalanin,  leucin.     Aspartic  acid  ;   asparagin,  its  presence  in  plants. 

(III.)  Carbohydrates. 

(1.)  Saccharine  substances. — Definition  and  classification  of  sugars  according  to  their  constitution  ; 
general  properties  ;  reducing  power  ;  principal  reagents  used  in  separating  them. 

(a)  Monoses  or  non-hydrolysable  sugars. 

Sugar  of  an  aldehyde  nature  (aldoses),  and  sugars  of  an  acetonic  nature  (acetoses). 

Description  :  Pentoses  :  arabinose,  xylose,  rhanuiose. 

IIexo!-es. — Glucose  group  ;  ordinary  p;lucose,  theory  of  its  formation,  its  properties,  its  decomposition 
into  alcohol  and  carbon-dioxide  ;  galactose  from  the  decomposition  of  sugar  of  milk,  group  of  fructoses  ; 
ordinary  levulose,  separation  of  glucose  ;  sorbinose. 

(6)  Fdyoses  or  hydrolysable  sugars. 

Sugar  from  cane  or  beet-root,  physical  properties,  chemical  characters  on  which  the  sugar  industries 
are  based  ;  milk-sugar  or  lactose ;  malt-sugar  or  maltose  ;  rafBnose  or  melitose ;  melizitose,  etc. 

(2)  Condensed  Polyoses. 

Passing  of  sugars  to  the  condition  of  condensed  polyoses,  and  reciprocally. 

(a)  Amylaceous  substances  and  Dextrine. — Starches,  fecuhe,  action  of  diastases  and  mineral  acids, 
transformation  into  glucose  ;  soluble  starch,  glycogen,  inulin.  De.Klrin  ;  varies  of  dextrin ;  commercial 
dextrin,  its  ])reparation,  its  properties,  its  various  u.sages. 

(6)  C'dluluse  substances. — Cellulose,  its  purification,  physical  and  chemical  properties  ;  action  of 
sulphuric  acid,  vegetable  parchment ;  action  of  nitric  acid,  gun-cotton,  collodion,  artificial  silk,  celluloid  ; 
action  of  alkMlis,  mercerised  cotton.     Paracellulose,  metacellulose,  hydrooelluloae,  oxycellulose. 

(c)  G:ims. — Gum  arable,  gum  Senegal,  gum  tragacanth,  mucilages,  relationship  to  the  pentoses  and 
the  hexoses. 

(d)  Pectic  compounds. — Pectin,  pectosic  acid,  pectic  acid,  pectase,  metapectic  acid  ;  relations  with 
the  pentoses  and  galactoses. 

VasculosG,  ligneous,  and  incrusted  substances,  etc. 

Cyclic  Series — Ring  Cojipounds. 
I. — Benzene  or  Aromatic  Coin2'>ounds. 

(1)  Aromatic  Carbides.— Origin  of  these  carbides,  treatment  of  coal  tar  ;  light,  medium,  and  heavy 
oils,  tar,  pitch. 

(a)  Privcipal  Carbides.— Benzene,  tolaene,   xylenes,  cymenes,   cinnamene,   naphthalene,   anthracene; 

their  principle  usages. 
(6)  Derivatives.— 8u.]phonic  acids  and  sulphonates  ;  nitrate  derivatives,  nitro-benzene. 

(2)  Phenols.— Ordinsivy  phenol  or  phenic  acid,  its  extraction  and  uses  ;  synthetic  preparation  of  the 
phenols.  Diphenols :  pyrocatechin,  resorcin,  hydroquinone.  Triphenols :  pyrogallol  or  pyrogallic  acid. 
Naphthols. 

(3)  Aromatic  Amines.  — AniViae,  preparation  and  properties  ;  toluidinea,  naphthylainines. 
Importance  of  these  amines  from  the  point  of  view  of  the  manufacture  of  the  so-called  audine  dyes. 

(4)  Aromatic  Acids.— Aldehydes.— (a)   Acids,  benzoic   from   benzoin   from  the   herbivera— hippuric 

acid,  cinnamic  acid.  .        .  i   ,    i-        -j 

Oxyacids :  Salicylic  acid,  gallic  acid,  tannins  and  tanning  matters.     Dibasic  acids  :  phthahc  acid, 

phthale'ins,  fluorescein,  eosin.  ,.     ,.      ,  ,  ,     ,  -n-  i       i 

(6)  Aldehydes.— Benzoic  aldehyde,  or  essence  of  bitter  almonds;  salicylic  aldehyde;  vanillin,  natural 

and  artificial  product. 

(5)  Vegetable  i)i/«s.— Natural  indigo  and  artificial  indigotin  ;  extract  of  madder,  natural  alizarin  and 
artificial  product,  purpurin,  hematoxylin,  red  woods,  yellow  vegetable  colourings,  turnesol,  chlorophylls. 

(6)  I!.'<sential  Oils  and  Resins.— Tcrpo>ies.—&i:^njce  of  terebinthine,  indigenous  and  foreign  varieties, 
uses;  essential  oil  of  citron;  gallipot,  colophony;  essential  oils  :  bergamot,  citron,  orange,  lavender,  geranium; 
ordinary  camphor,  caoutcl)ouc,  gutta-percha. 
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II.  Gomplex  Bodies. 

(1)  CTMconicZes.— Presence  in  plants  of  a  multitude  of  aromatic  bodies  ia  the  state  of  glucosides ; 
oxj'gen  and  nitrogen  glucosides. 

Examples  :  Salicin,  coniferin,  amygdalin,  indican,  myronic  acid,  etc. 

(2)  Vegetable  Alkaloids.  -Principles  for  extracting  an  alkaloid;  general  properties,  reagents. 
Examples  :  Alkaloids  of  opium,  morphine,  codeine  ;  alkaloids  of  the  cinchonas,  qumine,  cinchonine, 

nicotine,  cicutine,  etc. 

Principal  Constituents  :  Pyridine  and  quinolein. 

(3)  Proteid  .S'iiistances.— Constitution  and  general  characters,  reactions,  chemical  composition. 

{a)  ^ZiMmiras.—Coagulables  or  solubles:  albumin  of  the  egg,  blood,  vegetable  albumin.     Coagulable 

or  insolubles  :  librins,  caseins,  glutens,  etc. 
(i)  Albuminoids. ^^o\\i\Ae>  :    gelatine,     glue,    isinglass,    chondrin.       Insolubles  :    ossein,    cartilagein, 

keratin,  chitin. 

(c)  Products  of   'J'ranfformation. — Alkali-albumins,   basic  digestion  ;    acid-albumins,   acid    digestion, 

syntonins,  pe|)tones,  albuminoses. 

[d)  Dias((if.es  or  Enzymes. — The  constitution  of  these  bodies  approximate  to  those  of  the  albuminoids ; 

examples  of  diastases  inducing  pheenomena  of  hydratation,  of  deliydratation,  of  oxidation,  of 
reduction,  of  coagulation. 
The  course  just  outlined  is  sufficiently  thorough   to  give  the  student  at  least  clear  ideas  of  the 
relation  of  organic  chemistry  to  the  products  with  which  agriculture  is  concerned. 

26.  Course  in  Malheinatics.—A  course  of  twenty  lectures  in  mathematics  is  given  which  may  be 
briefly  outlined  as  follows  : — 

Combinations,  binomial  formuhe,  series,  limit  of  (1+i-)'"  for  m  =  cr..  Projection  theorem. 
Eeotilinear  co-ordinates  in  a  plane  ;  the  equation  of  a  straight  line  and  exercises  thereupon.  Rectilinear 
co-ordinates  in  space.  Equations  of  straight  line,  and  plane  and  exercises  _  thereon.  The  formulae  of 
spherical  trigonometry  deduced  from  formulae  established  between  a  straight  line  and  plane.  Legendre's 
theorem. 

Theory  of  functions.      Continuity.     Singularities.     Discussion  of  functions. 

Derivatives  :  sums,  products,  quotients,  functions  of  functions.  Pormulae  relating  to  simple 
functions.     Theorems  of  Rolie  and  Taylor. 

Conceptions  of  the  infinite  and  infinitely  small,  differential  notation,  complex  and  implicit  functions. 
Conceptions  concerning  integrals  and  integration. 

Geometrical  apphcations.  Representation  by  means  of  curves.  Tangents.  Curvature,  arcs. 
Special  study  of  the  ellipse,  parabola,  and  hyperbola  defined  by  means  of  their  focal  properties.  Equations 
of  these  curves  referred  to  their  axes.  The  equilateral  hyperbola  referred  to  its  asymptotes.  Deduction 
of  the  more  simple  properties  of  these  curves  from  their  equations.  Tangents,  asymptotes,  areas.  Curvature 
of  casks,  etc. 

Tangent-planes.     Cones,  cylinders.     Brief  reference  to  surfaces  of  revolution. 

The  final  lecture  of  the  course  is  devoted  to  considerations  as  to  the  utility  and  philosophic 
significance  of  the  mathematical  sciences,  and  refers  also  to  the  roost  important  parts  of  the  course.  The 
professor  being  M.  Laurent,  whose  distinguished  contributions  to  mathematics  since  1865  are  well  known, 
it  is  needless  to  say  that  to  properly-prepared  students  the  lectures  are  of  very  high  value. 

27.  Agricultural  Mechanics. — The  chair  is  one  for  both  agricultural  mechanics  and  hydraulics.  AVe 
shall  deal  with  them  here  separately. 

The  present  organisation  is  xhe  result  of  considerable  experience  and  reirrangement. 

PROGRAMME  OF  THE  COURSE  IN  MECHANICS.     (20  Lectures.) 

Kinematics. 

I.  Motion  of  a  Point. 

Trajectory. — Equation  of  motion  along  a  trajectory.  Uniform  motion,  velocity,  non-uniform  motion 
and  velocity,  direction  of  velocity,  value  of  velocity.  Uniformly  accelerated  or  retarded  motion.  Projection 
of  motion  on  a  fixed  plane,  or  on  a  determinate  straight  line. 

Angular  velocity. 

Simultaneous  motions  of  a  point.  Composition  of  two  uniform  and  rectilinear  motions.  Composition 
of  any  two  motions  whatsoever.  Composition  of  three  simultaneous  motions.  Decomposition  of  a  velocity 
into  several  others. 

Acceleration,  composition  of  accelerations,  tangential  acceleration,  normal  or  centripetal. 

IT.  Movement  of  a  Solid  or  Invariable  System. 

Motion  of  tran.slation.  Motion  of  rotation.  Sliding  and  rolling  motion.  Elementary  motion  of  a 
solid,  the  points  of  which  are  displaced  parallel  to  a  fixed  plane.  Elementary  motion  of  a  solid,  one  point 
of  which  remains  fixed.  Elementary  motion  of  a  solid  which  is  displaced  in  any  manner  whatsoever  in 
space.     Simultaneous  motions  of  a  solid. 

Dynamics. 
I.  Equilibriwn  and  Motion  of  a  Material  Point. 
Material  point.     Principle  of  dynamics,  and  definition  of  force  and  mass. 
First  Principle. — Inertia  of  matter.     Definition  of  force. 

Second  Principle. — Independence  between  the  effect  of  a  force  and  the  previously  acquired  motion 
of  the  material  point  on  which  the  force  operates.     Definition  of  mass. 
Third  Principle. — Equality  of  action  and  of  reaction, 

Fourth 
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Fourth  Principle. — Independence  of  the  efieots  oE  forces  wliich  act  simultaneously  on  one  and  the 
same  material  point.  Composition  and  decomposition  of  forces.  Units  of  force  and  of  mass.  Tangential 
force,  centripetal  force. 

Motion  of  a  material  point  subject  to  the  action  of  gravity. 

Moments  of  forces  applied  to  a  material  point.  Moments  with  respect  to  a  point,  foments  in 
respect  to  a  straight  line. 

Motion  of  a  point  on  a  curve  or  on  a  surface. 

Work  of  Forces.  Work  in  the  case  of  a  displacement  in  the  direction  of  the  force.  Work  in  the 
case  of  any  displacement  whatsoever.  Work  of  several  forces  applied  to  a  material  point.  Work  of 
gravity. 

Theorem  as  to  the  quantity  of  motion.  Theorem  of  vis-viva.  Potential,  actual,  and  total  energy, 
Force  of  inertia.     Centrifugal  force. 

II.  Equilihrium  of  Material  Systems. 

Molecular  constitution  of  bodies. 

Composition  of  forces  applied  to  an  invariable  solid. 

Point  of  application  of  a  force.  Composition  of  concurrent  forces.  Composition  of  parallel  forces. 
Couple. 

Moments  of  parallel  forces  in  relation  to  a  plane.     Moment  of  a  surface. 

Centre  of  gravity.  Centre  of  parallel  forces.  Centre  of  gravity  of  a  solid.  Theorems  facilitating 
the  determination  of  the  centre  of  gravity.     Various  examples  of  centres  of  gravity. 

Work  of  gravity  in  the  motion  of  a  material  system.  Reduction  of  forces  applied  to  an  invariable 
solid. 

General  conditions  of  the  equilibrium  of  a  free  invariable  solid.  Conditions  of  the  equilibrium  of  an 
invariable  solid  which  is  not  free.  Equilibrium  of  a  solid  which  has  a  fixed  point.  Equilibrium  of  a  solid 
with  a  fixed  axis.     Equilibrium  of  a  solid  resting  on  a  fixed  plane. 

Application  of  the  equations  of  equilibrium  to  simple  machines.  Lever.  Wheel  and  axle.  Pulley. 
Block  and  tackle.  Diflferential  pulley  and  wheel  and  axle.  Inclined  plane.  Equilibrium  of  natural  solids. 
Initial  friction.     Equilibrium  of  natural  solids,  taking  account  of  the  friction.     The  inclined  plane. 

Resistance  of  materials.  Extension.  Law  of  tension.  Law  of  elongations.  Compression.  Law 
of  compression.  Deflection — (1)  Problem;  examination  of  the  load.  (2)  Problem;  examina'ion  of  the 
section.     Solids  of  equal  resistance.     Torsion. 

III.  Movement  of  Material  Systems. 

Theorem  of  the  quantity  of  motion. 

Theorem  of  the  vis-viva. 

Motion  of  natural  solids. 

Theory  of  impact. 

Friction  during  motion.     .Sliding  friction  of  sliding. 

Rolling  friction. 

IV.  Mechanical  Equivalent  of  Heat. 

V.  Machines. 
Passive  resistances.     Yield. 
Power.     Horse-power  of  steam-engine. 
Living  motors.     Work  of  man.     Work  of  animals. 
The  steam-engine.     Production  of  steam.     Theoretical  work. 

Indicated  work  and  study  of  distribution.     Useful  work.     Boilers.     Machines.     Locomotives. 
Gas,   petroleum,   and  alcohol    engines.     Combustion    of    gaseous    mixtures.     Various    combustible 
gases.     Various  types  of  motors. 

Motors  of  the  first  type.     Motors  of  the  second  type.     Lubricating  regulators  (governors).     Power 

and  yield. 

Dynamometers.     Traction  dynamometers.     Rotation  dynamometers. 
This  course  is  preparatory  to  that  given  immediately  hereunder. 

28.  Agricultural  Hydraulics.— 1\ie  course  in  agricultural  hydraulics  will  be  briefly  outlined  :— 

PROGRAMME  OP  THE  COURSE  OF  AGRICULTURAL  HYDRAULICS. 

Definition  of  Fluids. 

Hydrostatics. 
I.  Pressure  in  a  point  of  fluid. 

Pressure  about  a  point.     Level  surfaces.  ,      ,.     .,  .  ^     , 

Pressures  in  a  liquid.  Pressure  at  a  point  in  a  liquid.  Pressure  of  a  liquid  on  a  surface.  Centre 
of  pressure.     Principle  of  Archimedes.     Equilibrium  of  floating  bodies. 

Hydrodynamics. 

Hypotheses  and  definitions.  Cases  where  the  law  of  hydrostatics  can  be  applied  to  the  liquids  in 
motion.  j 

3—4  H  ■^° 
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I.  Theorem  ofBirnouilli. 

II.   Flow  of  fluids  through  orifices. 

Flow  of  a  liquid  through  an  orifice  in  a  thin  plate. 

Contraction  of  the  vein.     Circumstances  leading  to  a  variation  of  the  co  efficient  of  contraction. 

Flow  through  a  submerged  orifice  in  a  thin  plate. 

Flow  of  gases  through  an  orifice. 

Flow  through  a  weir.     Gauging  of  small  watercourses  in  sloping  grounds. 

III.  Effects  of  a  sudden  widening  of  section  and  flow  through  adjutages. 
Theorem  of  B61anger.      Flow  through  adjutages.     Cylindrical  pipe.      Convergent  and  divergent 
adjutages. 

IV.  Flow  of  fluids  in  pipes. 

Loss  of  head  due  to  the  friction  of  water  in  cylindrical  pipes. 

Formula  for  the  flow  of  water  in  a  cylindrical  rectilinear  pipe  of  constant  diameter  : — (1)  Problem  : 
Determination  of  the  discharge.  (2)  Problem  :  Determination  of  diameter.  (3)  Problem  :  Determination 
of  the  loss  of  head. 

Evaluation  of  losses  of  head  at  particular  points  of  a  conduit. 

Different  systems  of  conduits.     Flow  of  gases  in  pipes. 

V.  Flow  of  water  in  open  canals. 

Variation  of  the  velocity  at  different  points  of  the  transverse  section  of  a  canal. 

Velocity  which  should  not  be  exceeded  in  canals.  Slope.  Section.  Formula  for  the  flow  of  water 
in  canals.  Interpretation  of  the  values  of  tlie  co-efficients  of  flow.  Relation  between  the  slope  and  the 
section.  (1)  Problem  :  Determination  of  the  discharge.  (2)  Problem  :  Determination  of  slope. 
(3)   Problem  :    Determination  of  the  section. 

VI.  Pressure  of  a  fluid  in  motion  on  a  solid. 

Pressure  of  a  liquid  vein  against  a  plane. 
Gauging  water-courses.     Gauging  apparatus. 

Hydraulic  motors. 

General  equation  of  the  work  of  the  hydraulic  motors.  Discharge,  power.  Classification  of  the 
hydraulic  motors. 

I.  Mustic  motors. 
Various  forms  of  water-wheels. 

II.  Industrial  motors. 
Water-wheels  with  buckets.      The   Sagebien  wheel.      The   Pelton  wheel.      The  Poncelet  wheel. 
Turbines.     Machines  operated  by  mean.s  of  a  column  of  water. 

I.   Windmills. 
Uegime  of  the  wind. 
Windmills  for  millers.,  etc, 

II.    Windmills  with  automatic  regulators. 

Mills  of  the  first  system ;  of  the  second  system.  Power  of  automatic  windmills.  AVindmill 
regulator.     Establishment  of  a  windmill. 

Elevators. 
Dynamic  yield.     Yield  in  volume.     Classification  of  elevators. 

I.  Machines  of  the  First  Class. 
Scoop.     Tympan.     Archimedes  screw.     Persian  wheel,  etc.,  etc. 

II.  ATachines  of  the  Second  Class. 

Suction  pumps.  Height  of  suction.  Maximum  velocity  of  the  piston.  Organs  of  the  suction 
pumps.     Different  systems  of  suction  pumps.     Yields. 

Semi-rotatory  pumps.     Rotatory  pumps.      Centrifugal  pumps. 

III.  Machines  of  the  Third  Class. 
Hydraulic  ram.     Elevator  of  M.  de  Calignv. 

IV.  Pulsome/ers. — Air-pumps. 

V.  Pulverisers. 

Irrigation, 
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Ireigation. 
I.  Hydrology. 
Rains.     Rivers.     Rivers  of  Italy  ;  of  France  ;  of  Spain  ;  of  Algeria  ;  and  of  Tunis. 

II.  Different  origins  of  Irrigation  Water. 
Circulation  of  water  in  the  soil. 

Wells.     Wells  of  great  discharge.     Wells  of  small  discharge. 
Springs.     Reservoirs.     Small  and  large  reservoirs. 
Elevation  of  water  by  machinery. 

III.  Irrigation  hy  means  of  Canals. 
Principal,  secondary,  and  tertiary  canals. 

IV.  Distribution  of  the  Water. 
Time  of  distribution.     Flow  dividing.     Modules. 

V.  Methods  of  Irrigation. 
Irrigation  by  distribution  :  by  submersion  ;  by  infiltration.     Management  of  the  Soil. 

VI.  Irrigated  Gultieations. 

Rice-fields. 

Meadows.  Permanent  meadows  on  sloping  grounds.  Permanent  meadows  on  flat  grounds 
Temporary  meadows. 

Artificial  fodder  :  Maize,  wheat,  flax,  and  hemp.  Roots  and  tubercles.  Varied  succession  of  crops. 
Kitchen  garden  cultures. 

Vines,  olives,  oianges,  dates. 

Cultivations  irrigated  by  sewerage. 

VII.  Economic  Sesults  of  Irrigation. 
Greater  value  through  irrigation.     Development  of  irrigation  in  various  countries. 
Oolmatoge. — (Raising  of  land  by  flow  of  water  containing  silt  deposits). 
I.  Methods  of  colmatage. 
II.  Works  executed  of  reclamation  and  colmatage. 

Drainage  for  Irrigation  of  Lands. 

I.  Scheme  for  the  drainage. 
II.  Execution  of  the  drainage. 
III.  Drainage  works  executed. 

Drainage  for  the  Drying  of  Lands. 

I.  Methods  of  drainage  for  drying.  Drying  by  ameliorating  work.  Drying  by  continuous 
drainage  ;  by  discontinuous  drainage  ;  by  mechanical  elevation. 

29.  Practical  work  in  Mathematics. — Both  in  the  course  in  mathematics,  and  in  the  hydraulic 
course,  actual  work  is  done  by  the  students  at  the  so-called  "conferences."  For  example,  in  Algebra, 
there  is  a  programme  of  problems  involving  practical  and  negative  indices,  combinations,  the  binomial 

theorem;  the  limit  of  (1+—)'",    the   exponential   function,    logarithms,   the   calculation  of  derivatives, 

Taylor's  series,  Maclaurin's  formula. 

In  Analytical  Geometry  the  work  covers  plane  geometry,  cartesian  and  polar  co-ordinates,  the 
straight  line,  circle,  general  curve  of  the  second  degree,  tangents  and  normals,  solid  geometry,  the  plane, 
right  line  and  sphere. 

In  the  infiniiesimal  calculus  the  ground  covered  touches  the  infinitely  small,  differentials  and 
derivatives,  indefinite  and  definite  integrals,  lengths  of  arcs,  radius  of  curvature  ;  integration  by  parts,  by 
change  of  the  variable,  evaluation  of  a  plane  area,  use  of  Simpson's  formula,  the  applications  of  the 
infinitesimal  calculus   to  problems  of  geometry,  mechanics,  and  physics. 

30.  Practical  applications  in  Mechanics  and  Hydraulics. — The  important  work  done  in  this  way 
embraces  during  the  first  year,  three  topographical  surveys,  which  are  made  in  the  field  by  the  students. 
During  the  second  year,  a  large  number  of  drawings  are  made  :^ 

(1)  Study  of  drainage. 

(2)  Six  sheets  of  parts  of  machines.     During  the  time  these  are  executed  explanations  are  furnished 

as  to  their  use,  the  reason  of  their  forms,  etc. 

(3)  Sketching  of  groups  of  parts  of  machines  "  from  nature." 

(4)  Fair  copy  on  a  selected  scale  of  the  last. 

(5)  Sketch  of  the  surface  of  a  modern  "  versoir." 

In  the  applications  of  general  mechanics,  calculations  are  made  as  to — 

(1)  Friction  on  an  inclined  plane. 

(2)  The  resistance  of  materials. 

(3)  The  equilibrium  of  bodies. 

(4)  The  mechanical  work  of  an  hydraulic  press.  tn 
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In  the  applications  of  agricultural  hydraulics  the  work  embraces  calculations  tD  determine, — 

(1)  The  npcessary  diameter  of  a  conduit. 

(2)  The  real  discharge  of  a  conduit  presenting  special  features. 

(3)  The  necessary  section  of  a  canal  to  afford  a  given  discharge. 

(4)  Dimensions  and  form  necessary  for  minimum  section. 

So  as  to  compel  the  students  to  do  their  work  personally,  each  has  a  problem  with   different  data. 
These  are  so  selected  as  to  accustom  the  pupils  to  work  logarithmically. 
The  laboratory  work  involves  : — 

(1)  Expciiments  with  steam-engine;  (2)  the  use  of  the  Watt  indicator,  etc.  ;  the  determination  of  the 
indicated  and  the  effective  work;  (3)  study  of  explosion  motors  (gas  engines,  etc.);  (4)  the 
rotation  dynamometer  ;  (5)  Amsler's  planimeter;  (6)  gauging  apparatus. 

31.  Mathematics  and  Toporjraphy. — The  course  in  which  mathematics  and  topography  are  combined 
comprises  forty  lectures.  Candidates  for  the  National  8chool  of  Woods  (Waters)  and  Forests  (Ecole 
nationale  des  Eiux  et  Forets)  are  instructed  and  examined  by  the  "  Alaitre  de  Conferences,"  and  take 
specially  the  following  course  : — 

MATHEMATICS  AND  TOPOGRAPHY.— PROGRAMME  OF  THE  COURSE. 

1 .   Mathematicf. 

Arithmetic. — Definition  of  absolute  and  relative  error.  Summary  theory  of  relative  error 
Exercises. 

Algebra. — Numerical  inequalities.     Inequalities  of  the  first  degree. 
Equation  of  the  second  degree  (the  theory  of  imaginaries  are  not  treated). 
Relations  between  coefficients  and  roots.     Nature  and  signs  of  roots. 
Study  of  the  trinomial  of  the  second  degree.     Changes  of  sign. 
Inequalities  of  the  second  degree. 

Problems  of  the  second  degree.  Questions  of  maxima  and  minima  which  can  be  treated  by  the 
solution  of  an  equation  of  the  second  degree. 

Arithmetic  and  geometrical  progressions. 

Sum  of  the  squares  of  the  first  n  whole  numbers. 

Geometry. — Motion  of  rotation  about  a  point.  Every  displacement  of  a  plane  figure,  of  invariable 
form,  in  its  own  plane,  may  be  reproduced  by  a  rotation  and  a  translation. 

Use  of  the  rule  and  compass.     Protractor.     Elementary  problems  and  geometrical  loci. 

Area  of  a  regular  convex  polygon.  Area  of  a  circle,  of  a  sector,  and  of  a  segment  of  a  circle.  Ratio 
of  the  areas  of  two  circles. 

Dihedral  angle.     Right  dihedral.     Plane  angle  corresponding  to  a  dihedral  angle. 

The  ratio  of  two  dihedral  angles  is  the  same  as  that  of  their  plane  angles. 

Planes  perpendicular  to  one  another. 

Trihedral  angles.  Each  face  of  a  trihedron  is  less  than  the  sum  of  the  two  others.  Limit  of  the 
sum  of  the  faces  of  a  trihedion.     Supplementary  trihedra. 

In  every  trihedron,  each  dihcdron  plus  two  right  angles  is  greater  than  the  sum  of  the  two  others. 
Limits  of  the  sum  of  tlie  dihedrons  of  a  trihedral  angle. 

If  tlie  edges  of  any  trihedral  angle  whatsoever  be  prolonged  beyond  its  vertex,  a  new  trihedral  angle 
is  formed  which  cannot  lie  superimposed  upon  the  former,  although  it  is  composed  of  the  same  elements. 
Exact  definition  of  the  elements  of  a  trihedron.     Cases  of  equality  of  trihedrons. 

Right  cone  with  circular  base.  Sections  parallel  to  the  base.  Lateral  surface  of  a  cone,  of  the 
truncated  cone  with  parallel  bases.     Volume  of  a  cone  and  of  the  truncated  cone  with  parallel  bases. 

Sphere. — Plane  sections,  great  circles,  small  circles. 

Polos  of  a  circle.     Given  a  sphere  to  find  its  radius  by  a  plane  construction. 

Tangent  plane. 

Measurement  of  the  surface  generated  by  a  regular  bent  line  turning  about  one  of  its  diameters. 
Area  of  the  zone.  Area  of  the  sphere.  Measui-eof  the  volume  generated  by  a  triangle  turning  about  an  axis 
taken  in  its  plane,  through  one  of  its  vertices.  Application  to  the  volume  generated  by  a  regular  polygonal 
sector  turning  about  one  of  its  diameters.     Volume  of  a  sphere.     Volume  of  a  spherical  segment. 

Trigonometry. — To  transform  the  sum  of  two  trigonometrical  lines,  sine,  cosine,  or  tangents,  into  a 
product. 

Use  of  the  trigonemetrieal  tables  to  five  decimals. 

Relations  between  the  angles  and  the  sides  of  a  triangle. 

Solution  of  triangles.  Application  of  trigonometry  to  the  different  questions  relative  to  the 
preparation  of  plans. 

Solution  and  discussion  of  some  simple  trigonometrical  equations. 

Trigonometrical  solution  of  an  equation  of  the  second  degree. 

Cosmography.— GnhitiaX  sphere.  Principal  constellations.  Diurnal  movement.  Right  ascension 
and  declination. 

Spherical  form  of  the  earth.  Determination  of  longitude  and  latitude.  Radius  of  the  earth. 
Geographical  maps. 

^MJi.— Apparent  movement  in  the  celestial  sphere.  Ecliptic,  zodiacal  constellations.  Inequalities  of 
days  and  nights.     Seasons— their  inequality.     Measurement  of  time.     The  calendar 

II. 
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II.  Topography. 

In  the  second  year,  the  teaching  of  topography  is  purely  practical.  Its  aim  is  to  put  into  practice 
the  theoretical  and  practical  knowledge  acquired  during  the  first  year  of  studies.  With  this  object  in  view, 
the  pupils  are  conducted  to  the  ground  of  which  they  are  to  make  a  complete  pltin. 

During  the  last  few  years,  the  ground  selected  has  been  the  upper  island  of  the  Bois  de  Boulogne. 
As  this  island  is  very  elongated,  two  topographical  polygons,  united  by  a  common  side,  which  divides  the 
island  into  two  almost  equal  parts,  have  been  available. 

The  pupils  are  divided  into  four  groups  of  six  pupils.  Two  groups  are  assigned,  one  to  each  polygon, 
so  that  they  can  simultaneously  operate  without  inconvenience. 

The  plan  of  the  island  is  made  by  the  group  ;  the  pupils  of  one  and  the  same  group  divide  the  work 
and  establish  a  rotation,  in  order  that  each  pupil  may  practise  successively  the  various  operations  that  a 
plan  includes.     They  use  the  instruments  which  they  learned  to  manipulate  in  the  first  year. 

At  the  first  attendance,  the  duration  of  which  is  four  liour.s,  each  group  thus  surveys  one-half  of  the 
island.     The  work  is  finished  in  a  second  attendance  of  the  same  length. 

All  the  measurements  and  the  various  outlines  taken  in  common  by  the  group  serve  afterwards  for 
each  pupil  in  the  group  to  construct  the  plan  of  the  island. 

Marks,  which  enter  into  the  final  classification,  are  accorded  to  this  topographical  drawing. 

32.  Graphical  and  Topographical  Drawing. — The  graphic  drawing  is  as  follows  : — 
Graphic  Drawing : — 

(1)  Sketches,  freehand,  and  from  sight,  from  mural  drawings. 

(2)  Plans,  elevations,  and  sections  of  agricultural  buildings,  with  their  interiors,  to  a  given  scale  (from 

sketches). 

(3)  Various  drawings  of  masonry,  joinery,  parts  of  machines,  simple  machines. 

(4)  Drawing  of  the  topographical  plan  of  which  the  survey  has  been  made. 

(5)  Study  of  various  questions,  e.g.,  surfaces  and  trace  of  a  road,  with  all  cuttings  and  embankments. 

(6)  Sketches  of  ruled  surfaces  applicable  to  machinery  or  other  agricultuial  constructions. 

(7)  Various  drawings  executed  according  to  tho  programme  of  vacation  work. 

In  order  to  assist  the  students,  autographic  notes  are  distributed  to  them. 

The  students  are  divided  into  groups  of  ten  for  these  drawings,  and  the  drawing  is  done  four  days 
a  week  from  1'30  to  4  p.m. 

The  whole  work  is  really  as  follows  : — 

25  attendances  of  2i  hours      ...  ...  ...     56-J  hours. 

50  „  l|     „  62^     „ 

That  is  a  total  of  75,  with  about  120  hours  in  all. 

The  topographical  drawing  will  be  referred  to  in  the  next  section. 

33.  Topography. — Ordinary  the  pupils  meet  in  the  professor's  room  in  groups  of  ten ;  where  the 
reliefs,  the  wall  maps,  and  the  various  instruments  are  kept. 
The  general  outline  is  as  follows  : — 

(1)  General  topographical  considerations.     Explanation  of  the  methods  of  the  neio  cadastral  survey. 
Triangulation.      The    topogi-aphical    polygon.      Survey    of    details.       The    relief   of    the    surface. 

Calculation  of  area". 

The  relief  of  the  Commune  of  Fontenay-aux  Eoses,  and  its  environs,  has  been  surveyed,  constructed 
on  a  large  scale— ^^j^,  and  specially  placed  at  the  disposal  of  the  professor  for  this  teaching.  A  plan  on 
the  same  scale,  side  by  side  with  it,  allows  of  a  comparison  by  the  students. 

The  relief,  in  addition  to  the  forms  of  tho  plots,  gives  also  the  details  of  the  cultivations,  it  has  the 
triangulation  shewn  thereon,  the  topographical  polygons,  the  equidistant  level  contours.  These  are  also 
all  shewn  on  the  plan. 

(2)  Description  and  use  of  various  instruments.  Geodetic  circle,  level  with  independent  tube,  water 
level,  Goulier's  collimator  level,  tacJieomeler.— These  instruments  are  manipulated  in  the  presence  of  the 
students  in  groups  of  ten. 

After  explanations  and  descriptions  autographic  notes  are  distributed  to  the  pupils. 

(3)  Eofereme  to  and  drawing  of  topographtcal  plans.— Thp,  pupils  borrow  for  the  execution  of  the 
topographical  plans,  a  sketch  of  the  triangulation,  with  examples  of  trigonometrical  oxlculations ;  the 
co-ordinates  of  stations,  levels,  etc.,  etc. 

(4)  Comparative  cartography,  the  customary  practice  in  cidaslral  documents.— The  students  having 
already  familiarised  themselves  with  topographical  drawing,  are  shewn  various  types  of  French  and  foreign 
plans,  the  professor  briefly  explaining  them.  ^  -kt  •      i    -r.   ■        i  ■ 

They  thus  obtain  an  idea  of  the  old  cadastre  by  extracts  from  the  Atlas  of  Noisy-le-Roi  and  its 
cadastral  original,  and  also  of  the  new  cadastre,  by  a  brief  analysis  of  the  sheets  of  Neuilly  plaisance, 
published  as  specimens  by  the  extra-Parliamentary  Commission  of  the  Cadastre. 

(5)  Exercises  in  the  feZd— Manipulation  and  practice  with  the  instruments  ;  and  their  practical 
use.  The  pupils  are  divided  into  groups  of  about  13  or  14  each  ;  and  about  three  groups  go  out  together 
under  the  professor,  the  "  chief  of  works  "  and  the  "  repMteur."     The  groups  work  as  follows  :-■ ■ 

1st  GroM^.— Geodetic  circle  and  lacheometer.     Each  pupil  measures  an  angle  and  a  distance. 
2nd  ilioxxv.-LeveL     The  pupils  make  a  small  level  survey,  closing  on  the  initial  point. 
3rd  Groxx^.-Gollimator  level,  water  level,  and  staff.     Tho  pupils  survey  a  profile  and  a  contour,  and 
compare  with  plan. 

(6)  Practical  re«te.— Simple  angle  or  altitude.  Measuring  oper^tigns  are  performed  by  the  pupils, 
the  accuracy  being  tested.  ,»v 
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(7)  Vacation  Work. — During  vacation  the  pupils  make  various  topographical  surveys  and  sketches, 
at  their  own  choice. 

The  course  is  thoroughly  practical,  it  will  be  seen,  and  it  will  be  noticed  that  the  Government  affords 
very  special  assistance  by  having  a  special  map  and  a  special  relief  constructed  on  a  largo  scale.  The  value 
of  this  is  obvious,  and  it  illustrates  how  direct  is  the  regard  for  the  Government  departments  for  the 
improvement  of  the  education  of  the  people. 

34.  Social  Sciences. — The  agronomical  course  does  not  neglect  the  legal  and  quasi-legal  knowledge 
necessary  for  the  agriculturist  or  agricultural  engineer.     The  courses  embrace  : — 

(1)  Rural  registration  and  administrative  right. 

(2)  Rural  economy. 

(3)  Agricultural  accountancy. 

(4)  Political  economy. 

The  programmes  uf  each  of  these  will  be  given  in  detail. 

35.  Eural  Legislation  and  Administrative  Right. — The  course  consists  of  thirty  lectures,  and  deals 
with  the  general  conceptions  of  law  and  legislation,  and  then  with  their  special  applications  in  agriculture. 

RURAL  LEGISLATION  AND  ADMINISTRATIVE  EIGHT.— PROGRAMME  OF  THE  COURSE.     (30  lectures.) 
Introduction. — What  is  to  be  understood  by  law  or  legrslation  in  general.    What  is  rural  legislation  1 

Division  into  three  parts :  (1)  Laws  which  relate  to  things,  and  more  especially  to  the  soil. 
(2)  Laws  which  have  regard  to  persons.  (3)  The  relation  of  the  agriculturist  to  the  administrative 
authorities  in  regard  to  the  principal  acts  which  rural  exploitation  involves. 

Sources  of  rural  legislation  and  of  administrative  law  applied  to  agriculture. 

"  Recueils"  which  contain  this  legislation. 

What  is  jurisprudence?     Aim  of  the  rural  code.     Its  partial  realisation. 

I.  Rights  concerning  things,  and  especially  the  Soil. 

In  what  the  right  of  property  consists.  What  constitutes  its  elements.  W"ho  may  be  a  proprietor  ] 
What  things  can  be  subject  to  the  right  of  property. 

Measures  which  the  law  allows  the  proprietor  to  take,  in  order  to  assure  to  himself  the  exclusive 
enjoyment  of  his  right.     Enclosures.     Boundaries. 

The  utility  of  general  boundaries. 

The  limits  of  the  right  of  property  relative  to  the  right  of  user.  In  other  terms,  to  the  rules  to  which 
the  proprietor  should  conform  who  desires  to  build,  plant,  and  excavate  on  his  property. 

Constructions.  Plantation^!.  Excavations.  Cases  where  the  land  contains  a  mine,  or  a  quarry,  or 
a  spring  of  mineral  water. 

What  are  the  limits  of  the  light  of  property  relatively  to  the  right  of  enjoyment  or  of  usufruct. 

Advantages  reserved  to  the  lawful  possessor.  Unprofitable  pasturage.  Cultivation  of  the  vine. 
Cultivation  of  tobacci. 

The  limits  of  the  right  of  property  relatively  to  the  right  of  disposal.     Of  the  dealing  of  timber. 

Certain  particular  forms  of  the  right  of  property.  Joint  possession  or  co-proprietorship.  Forced 
joint-possession  ;  roads,  intermediate  enclosures.  Various  cases  of  separation  of  the  property  in  the  surface 
and  in  the  subsoil. 

How  property  is  acquired.  O.-cupation.  Accession.  .Succession.  Gift.  Prescription  of  furniture 
and  personal  projisrty  ;  theory  of  possession  and  of  possessory  actions.      Conventions.     Law. 

_  What  is  to  be  understood  by  dismemberment  of  property.  Concerning  usufruct.  How  it  is 
established.  The  rights  and  obligations.  One  who  enjoys  the  usufruct.  Of  the  " nu-proprietaire"  (owner  who 
is  not  posaessed  of  the  usufruct  of  his  property).  Usufruct,  how  extinguished.  Concerning  usage  and 
habitation. 

Real  servitudes  or  ''  services  fanciers."  Servitude  of  transition  in  case  of  an  enclosure.  Servitudes 
established  by  the  deed  ot  man  ;  in  what  they  consist ;  how  they  arise  ;  how  they  are  extinguished. 

Forest  servitudes  or  forest  customs.  Their  exorcise  in  the  forests  of  the  State  ;  communes  and 
public  establishments  ;  particular  cases. 

II.   Personal  Sights. 

Their  different  sources  : — (1)  Coni-racts.  (2)  Quasi-contracts.  (3)  Delii  quancies.  (4)  Quasi- 
delinquencics.     (5)  Law. 

I.  Contracts  —General  rules  which  govern  the  making  of  contracts.  Effect  of  contracts.  Extinction 
of  obligations.  Contract  of  sale.  Special  matters  relating  t.o  its  making,  of  its  external  mode,  to 
its  cancellation  or  annulling.  Deft  cts  (rendering  a  sale  null  and  void),  '  Exchanges.  Advantages 
accorded  to  (he  cxcliange  of  rural  personal  property. 

i.eMm(/.— (1)  Lease  of  a  farm.  Making  the  contract.  Its  efTect.  How  the  contract  is  extinguished. 
Long-term  lease.  Improvements  made  by  the  tenant.  "  Gheptel "  (lease  of  cattle  for  halt  tha 
profit)  constituted  by  the  lessor. 

(2)  " Metayage."— -Us  nature.  How  it  originates  and  terminates.  Of  the  case  where  a 
"chrplel"  has  been  joined  to  the  "  metairw"  (land  held  on  condition  that  the  landlord  shall 
receive  a  settled  portion  of  the  produce). 

(M)  Very  long  lease  ("bail  emphytrotique").     Its  utility.     Its  making.     Its  effect. 

(4)  Covenant  lease. 

(5)  "Cheptel"  lease.     Simple  "  chepteV  ;  moiety   "  cheptel" ;  "cheptel"  of  cdw,s, 

(6)  Hire  of  labour.     Workmen  and  domestics. 

Freight 
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FreightCo7Uracis.~B.ow  established  and  proved.  Responsibility  of  the  carrier.  Obligations  of  the 
sender,     ianffs  of  railways  :  Legal  tariffs,  tariffs  of  application,  special  tariffs 

Company  Contract  -Ordinary  companies.  Companies  of  mutual  agricultural  credit.  Local  banks. 
Professional  syndicates.     Associations. 

Contract  as  to  deposits. 

Assurance  Contract.— Uii  utility.  Difficulties  met  with  in  the  constitution  of  certain  agricultural 
assurances ;  the  proper  procedure.  Mutual  assurances,  or  at  fixed  premiums.  Effect  of  thisT  contract. 
How  it  IS  extinguished. 

II.   Quasi-contracts. — Management  of  affairs. 

.  •,  }^^'  ^«f.^«f'«""«'— Penalties  which  are  habitually  permitted.  Their  satisfaction.  Public  and 
Civil  action.  Misdemeanours  of  falsiMcation  of  rural  products.  FalsiHcation  of  commodities.  Frauds  in 
commerce,  in  manures,  butters,  and  wines. 

Misdemeanours  of  the  chase.     Forest  misdemeanours. 

IV.  ^itasi-qfddces.— Injurious  acts.     Responsibility  for  others.     Accidents  during  work. 
, ...  ^■.  ^««'--Obligations  resulting  from  military  demands.     Preparation  in   times  of  peace  for  the 
mobilisation  of  horses  and  carriages  ;  census,  classification.     Demand. 

Means  put  by  the  Legislature  at  the  disposal  of  the  creditor,  in  order  that  he  may  secure  payment. 

_     Guarantees  that  he  can  take— (1)  Against  the  dishonesty  of  the  debtor  ;  (2)  At^ainst  his  ill-will ;  (3) 

Against  his  insolvency.     Personal  security.     Real  security  ;  ordinary  pledge,  "  u-arrant  agricole"  privileges  ; 

legal,  judiciary,  and  conventional  mortgages.     Reforms  proposed  relatively  to  the  mo'rtgace  regime  and 

agricultural  credit. 

Matters  relating  to  the  State  o/ Persons.— Minority.  Interdiction.  The  legal  condition  of  a  married 
woman.     Prodigals  and  persons  of  weak  intellect. 

The  Merchant.  Commercial  records.  Special  rules  which  govern  commercial  contracts.  How  they 
are  applied  to  contracts  entered  into  by  agriculturists. 

Eoiv  Disputes  concerning  Private  Interests  are  judged.— Orga.m.aa.tion  of  judicial  tribunals.  Summary 
ideas  as  to  procedure. 

III.  Belation  of  the  Agriculturist  to  the  Administration,  or,  in  other  icords,  Administrative  Eight  applied 

to  Agriculture. 

Two  principal  divisions  :— (1)  Administrative  organisation  ;  (2)  The  functions  of  this  organisation. 
(I)  Administrative  Organisation. — In  what  administration  consists. 

The  principal  means  of  administration.     Distinction  between  the  general,  local,  or  special  interests, 
(i)  Administration  of  general  interests.     President  of  the  Republic.     Minister.--.     Council  of  State. 
Prefects.     Sub-prefects.     General    secretaries.     Mayors.     Commissioners    of   police.     Auxiliary 
agents  :  ''  2}ersonnel,  forestier,  financier,"  etc. 

Privileges  conferred  on  prefects  in  police  affairs.     The  chase.     Rural  and  sanitary  police, 
(ii)  Adniinistration  of  local  interests.     Departements  and  communes.     Centralisation  and  decentrali- 
sation. 

System  actually  followed. 

Of  the  departement.     Prefect.     Conseil  general. 
Departmental  Commission. 

The  arrondissement.     Sub-prefect.     Council  of  the  arrondissenient. 
The  Canton.     Without  special  administrative  representation.     Commune.     The  Mayor  considered, 

not  so  much  as  an  agent  of  the  central  power,  as  a  representative  of  the  commune. 
His  privileges  in  municipal,  rural,  and  sanitary  police  affairs.     Explanation  of  the  law  of  the  21st 

June,  1898.     Agents  of  the  rural  police  :  Rural  guards,  special  guards. 
Administrative  powers  of  the  Mayor.     Direction  of  the  work,s,  of  the  expenses.     Preparation  of 

the  Budget. 
Municipal  Council.     Nomination,  its  function.s,  its  privileges.     Communal  domain.      Communal 
works.     Communal  budget  :  Joint  tenancy  of  property  between  several  communes.    Propei  ties 
belonging  to  sections  of  the  communes, 
(iii)  Administration   of  special  interests.     Public  establishments  :  Agricultural  consultative  chambers ; 
hospitals,  etc.     Establishments  of  public  utility  :  various  societies  ;  professional  syndicates. 

(II)    Working  of  the  administrative  body  in  respect  of  the  execution  of  public  works,  to  public  ways, 
to  the  waters,  to  noxious  establishments,  to  taxes. 

(i)  Public  Works. — (1)  Modes  of  execution:  Administration,  contrasting,  concession.     Co-operative 

tenders.     (2)  Damage    caused    by    public    works :    Indemnities.      Extraction    of    materials    and 

temporary  occupation.     Telegrapti  lines.     Competency  of  the  Councils  of  prefecture. 

Dispos-session.     Normal  procedure.     Exceptional  procedure  in  cases  of  amicable  transft-r,  of  urgent 

works,  of  communal  works,  of  works  respecting  either  to  the  vicinal  roads,  or  to  the  restoration 

of  mountainous  plots.     Competency  of  the  Judicial   tribunals   and  of  the  jury,  especially  as 

regards  the  determination  of  the  indemnity.     Appeal  against  abuse  of  power,  to  the  Council 

of  State.      (3)  Increase  of  value   to  private   properties  from   the  execution  of  public  works. 

Direct  or  indirect  increase  of  value. 

(ffl)  Direct  increase  of  value.     Syndical  associations,  compulsory,  authorised,  or  free. 

Compulsory  association  in  matters  of  cleansing  non-navigable  water-courses,  of 
draining  of  marshes,  of  damming  up. 

Authorised  associations. — System  adopted  by  the  law  of  the  21st  June,  1865, 
modified  by  the  laws  of  the  20th  August,  1881,  15th  December,  and  22nd  December, 
1888.     Regulation  of  the  public  administration,  dated  9th  March,  1894. 

Free  associations.     Mode  of  formation.    Mode  of  administration.    Means  of  action. 

{h)  Indirect  increase  of  value.     Law  of  the  30th  September,  1807. 

(ii) 


616 

(ii)  High«'ays.     Distinction  between  the  highways  and  ordinary  roads. 

(1)  Highways.     National  roads.     Rout-is  departementales.     Their  position,  as  public  properties. 

Position    of    adjoining    properties  :  alignment ;  demolition    of    edifices    threatening    rum ; 

obhgations   relative  to  the  waters   Avhich   flow  from  the   road  and   as  to   the   soil  from  the 

cleansing  of  drains  ;  obligations  relative  to  plantations. 

Eight  of  an  adjoining  proprietor  :  access,  view,  roof-drainings,  household  waters.    Police  regulations. 

Ordinances  previous  to  1789. 

(2.)  Ordinary  roids.    Vicinal  roads.     Rural  roads.     Urban  roads. 

Vicinal  ro«'/s.— Their  position  in  so  far  as  public  properties  are  concerned.  Classification.  Recognition 
or  declaration  of  vicinality  (condition  of  the  roads  of  a  parish).  Opening,  straightening,  or  enlargment  of  a 
vicinal  road. 

Division  of  vicinal  roads  into  three  classes. 

Resources  of  vicinality  :  subsidies,  "  centimes  spiciaux,"  payment  in  kind,  industrial  subsidies. 

Road-agents.     Condition  of  adjoining  properties.     Rights  of  drainage,  view,  and  accei=. 

Obligations  :  alignment,  plantations,  demolition  of  edifices  threatening  ruin. 

Police  regulations.     Prefectoial  decrees.     Competency. 

Rural  roais.  —As  public  properties  Recognised  and  unrecognise  1.  Syndical  associations.  Position 
of  adjoining  properties.     Police  regulations.     Prefectional  and  municipal  decrees. 

Forest  roads. — Summary  notions. 

Urlan  roads.— '&iT%QU,  imm  the  standpoint  of  public  property.  Position  of  adjoining  properties. 
Police  regulations. 

(3.)  Wa'crs. — Running  waters,  stagnant  waters. 

(4.)  Running  waters. — Springs,  non-navigable  watercourses,  navigable  water-courses,  canals,  ard 
canalised  rivers,  rivers  navigable  for  lumber. 

Springs.     To  whom  they  belong.      In  what  degree,  and  under  what  restrictions. 

Non-navigable  water-courses.     Their  legal  condition. 

Alluvions.     Property  in  islands.     Change  of  river-bed. 

Fishing-rights.     Water-rights.     Cleansing. 

Police  of  non-navigable  water-courses. 

Navigable  water-courses.  What  do  they  comprehend  1  To  whom  they  belong.  Natural  alluvions, 
artificial,  imperfect.  Water  rights.  Servitude  of  towage  and  towing-path.  Canals  and  canalised  rivers  : 
special  regulations. 

Rivers  navigable  for  lumber. 

The  position  of  hydraulic  works,  of  irrigation,  of  fishing  on  the  diffeient  water-courses. — 

(i)  Hydraulic  works.     Rules  applicable  to  the  works  established   on  the   navigable  water-courses. 

Property.     Conditions    of   working.      Requisition    of  water   for    the    supply    of   towns,    or   for 

irrigation. 
Works  established  on  the  non  navigable  water-courses.     Rights  of  the  users.     Extent  of  the  police 

rights  of  administration.     Indemnities, 
(ii)  Irrigation — canals.       Constructed   by   a  single  proprietor.       By   a    free    or    authorised  syndical 

association.     By  a  grantee.     By  the  State, 
(iii)  Fishing. — To  whom  do=s  the  right   belong?     How   is  it  exercised?     What  is  understood  by  the 

police  as  to  fishing  ?     Authorised  fishing  appliances  ;    seasons   and  hours  during  which  fishing  is 

permitted  ;  size  of  fish  which  may  be  taken  ;  establishment  of  fish-ladders.     Competency. 
{B.)  Stagnant   waters. — Suppression    of    noxious   pools.       Amelioration    of    damp    and    unhealthy 

localities  ;  drainage  ;  amelioration  of  marshes  and  waste  lands  belong  to  the  communes  (law  of  the 

28th  July,  18G0). 
(i)  Unhygienic  workshops.     Classification.     Authorisation.     Remedy.     Steam-engines, 
(ii)  Rural   taxes.     Direct  taxes.     Indirect  taxes.     Direct   taxei  ;    land-tax,  personal  property,  doors 

and  window.s,  licenses,  horses  and  carriages,  dogs. 

Indirect  taxes ;  sugars,  drinks,  customs-duties,  stamp-duties,  and  registration. 

Appendix. — What  recourse  individuals  have  against  administrative  acts. 
Administrative  tribunals.     Procedure. 

This  course  is,  no  doubt,  necessary  and  practical,  and  a  similar  course  is  as  really  requisite  for  tl:ose 
who  propose  to  deal  with  similar  matters  here. 

36.  Complementary  "  Conferences." — Besides  the  above  there  is  a  course  of  instruction  concerning 
the  following,  viz.  : — • 

(i)  The  judiciary  tribunals,  viz.,  (1)  The  civil  jurisdiction ;   (2)  The  criminal  jurisdiction  ;   (3)  The 

Court  of  Cassation, 
(ii)  The  administrative  jurisdiction, 
(iii)  Taxes,  and  their  divisions. 

(iv)  Military  law,  recruiting,  exemption,  military  tax,  etc. 
(v)  Agricultural  syndicates. 

(vi)  Agricultural  credit,  its  history,  role,  and  organisation,  and  the  advantage  it  confers, 
(vii)  Pronch  colonies,  their  development ;  colonial  banks,  etc. 

These  are  developed  in  considerable  detail  which,  however,  is  not  given.  37. 
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_       37.  Course  in  iZwmZ^conomj/. -This  course  of  forty  lectures  has  for  its  object  the  development  of 
an  intelligent  appreciation  of  the  economic  relations  of  agricultural  enterprises.    The  course  is  as  follows  :— 

RURAL  ECONOMY.     PROGRAMME  OF  THE  COURSE  (40  Lectures). 
Introduction. — Rural  economy  :  its  object,  aim,  and  method. 

I.  Special  Rural  Economy. 

Organisation  of  Agricultural  Enterprises.— Speoml  characteristics  of  agricultural  industry  its 
various  productions.  Circumstances  which  determine  the  choice  as  to  pastoral  or  cultural  operations, 'and 
of  their  association  with  each  other.  Influence  of  climate,  soil,  economic  means,  and  markets.  Attempts 
\t  classification  of  systems  of  cultivation. 

Agricultural  production.— Be&mtion,  evaluation,  production  corresponding  to  differpnt  a<»riou]tural 
operations,  with  diff"erent  systems  of  cultivation  in  difFcTcnt  countries.     Statistics.  ° 

The  agents  of  agricultural  production,  their  role,  and  remuneration.— The  State  :  its  privileges  and 
their  limits;  its  intervention  in  agricultural  matters.  G-eneral,  Departmental,  and  Communal  duties. 
Taxes  on  the  property  on  cultivation  and  agriculturists.  Relation  between  the  duly  and  the  amount  of 
production,  between  the  duty  and  the  landed  revenue. 

Workmen. — Various  categories  of  agricultural  workmen,  organisation  of  agricultural  work.  Work 
required  in  different  agricultural  operations  and  dilferent  systems  of  culture.  Salaries :  their  relation  to 
the  amount  of  production,  and  landed  revenue. 

Auxiliary  agents  of  cultivation. — Auxiliary  services  ;  adminis (.ration,  assurances,  maintenance,  and 
renewal  of  stock  and  cattle  ;  values  which  they  represent ;  their  relation  to  production.  Purchases  of  raw 
material,  manure,  fodder,  etc  ,  for  the  cittle,  .seeds,  etc.  ;  their  importance  as  regards  agricultural  operations 
and  systems  of  culture,  their  relation  to  production. 

The  agriculturist. — Organisation  and  direstion  of  agricultural  enterprise.  Exploitation,  capital,  and 
its  division  ;  evaluation,  their  importance  and  role  in  the  various  systems  of  culture.  Profit,  its  variability, 
its  e.stimation,  and  its  appreciation  ;  its  relation  to  the  involved  capital,  to  the  production.  The  profit  per 
unit  of  area,  per  unit  of  capital,  and  per  unit  of  production. 

The  proprietor. — Soil,  buildings,  and  "cheptels."  Evaluation  of  landed  capital.  Administration  of 
rural  properties ;  maintenance,  management.  The  yearly  income  ;  its  importance  in  the  various  systems 
of  cultivation,  its  relation  with  the  landed  capital,  with  the  tax,  with  production,  with  salaries,  with  the 
profit,  and  with  the  cost  of  agricultural  products. 

Control  of  agricultural  O2')erations. — To  bring  into  evidence  the  results ;  book-keeping ;  balance- 
sheet. 

II.  General  Rural  Economy. 

Study  of  the  principal  questions  of  rural  economy — History  of  agriculture  and  of  rural  economy — 
Sources  :  general,  special,  and  local  documents.  Transformations  and  progress  of  the  methods  of  working 
of  the  soil  and  of  the  condition  of  the  cultivators. 

The  State. — Agricultural  teaching  in  France  and  in  foreign  lands.  Encouragement  to  agriculture, 
directly  by  the  State  or  by  the  medium  of  agricultur.al  associations ;  their  eff'ects  and  results.  Services  of 
studs,  of  forests,  of  agricultural  hydraulics.  Rural  police.  Public  works  of  interest  to  agriculture. 
Organisation  and  budget  of  the  Minister  of  Agriculture  in  France.  Contributions  of  agriculture  and  other 
professions  at  the  public  expense  compared.  Organisation  of  the  general  agricultural  services  of  the 
colonies.     International  comparisons. 

Landed  property — Theory  of  property  and  annual  income. — History  of  landed  property.  Property 
under  the  ancient  regime,  under  the  Revolution,  at  the  present  time.  Agrarian  regime  of  France,  of  the 
colonies  (agricultural  colonisation,  concessions,  and  sales  of  lands,  etc.),  foreign  countries. 

Property  and  the  collectivist  doctrine. 

Property  and  the  title  to  property. — Register  of  the  survey  of  lands  (the  Cadastre),  landed  registers, 
immatriculation.     Systems  in  force  in  France,  in  the  colonies,  in  foreign  countries. 

Working  of  uncultivated  lands  and  amelioration  of  cultivated  lands. — Clearings,  amelioration, 
irrigations,  construction,  works  of  defence  against  the  sea  and  river.^,  works  of  art,  reaflforestation, 
improvements,  etc.  Private  and  collective  enterprises.  History  of  the  most  remarkable  works  in 
cultivation  of  lands  in  France,  in  the  colonies,  and  in  foreign  countries. 

Ground-rent. — Its  theory  j  its  variations,  compared  with  the  accumulation  of  landed  property,  now 
and  formerly;  its  importance  as  an  index  of  the  variations  of  the  economic  situation  of  agricultural 
industry ;  its  elevation  in  various  centres,  its  relation  with  the  yield  of  the  principal  cultures,  with  the 
production. 

Estimation  of  landed  property :— (a)  in  body  of  estate,  (b)  by  parcels,  land,  trees,  vineyards,  gardens, 
waste  lands,  buildings,  "  cheptels,"  usufructs,  properties  without  the  usufruct,  servitudes,  etc.  Estimation 
of  the  crops,  of  the  stock,  of  cattle,  of  straw  and  fodder,  of  manures,  etc.  etc.     Surveys. 

Constitution  of  property  and  of  cultivation.. —BifiiTihution  of  property  according  to  the  kind  of 
proprietor.  Division  and  parcelling  out,  territorial  reunions.  Landed  companie-^.  Measures  taken  in 
different  countries  to  facilitate  the' access  of  property  to  workmen  and  to  small  cultivators.  Family 
property.     Interior  colonisation.     International  comparisons. 

Methods  oftoorking.—mreot  cultivation,  farming,  metayage.  Long  lease  and  perpetual  lease. 
Contracts  of  renting  peculiar  to  certain  countries.  Relations  between  proprietors  and  cultivators. 
Landed  ameliorations  and  the  position  of  the  cultivator  under  various  modes  of  exploitation. 

Property  and  mortgage.— M.ortga.ge,  its  advantages,  its  inconveniences.     Institutions  of  "credit 

fancier."     Mortgaged  title-deeds,  letters  of  security.     Mortgage  statistics. 

n ^  J  Working 
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Working  Capital. 

Detailed  study  of  the  idea  of  capital. — Values  envolved  in  an  exploitation,  realisable  values. 
Reserves,  provisions  and  amortizations.  Establishing  of  inventories.  Classification  :  fixed  and  circulating 
capitals.     The  exploiting  capital  and  its  distribution  among  the  various  systems  of  cultivation. 

Agricultural  machines. — Their  development  and  results.  Machines  and  hand  labour.  Determination 
of  the  necessary  stock  in  various  systems  of  cultivation. 

Cattle. — Draught  cattle  and  stock  cattle.  Role  of  cattle  as  medium  of  intsrnal  transformations  and 
production.  Selection  of  species,  breeds,  and  operations.  Economy  of  herds,  breeding,  reform,  remounting. 
Cattle  under  various  systems  of  cultivation  and  in  various  countries. 

Available  capital. — Sunken  and  liquid  capital.  Organisation  of  the  service  of  the  bank  in  the 
agricultural  enterprises.  Payments  and  recoveries.  Credit  and  banks.  Current  accounts.  Proportion 
of  available  capital  to  the  annual  expenses.  Fluctuation  of  species  corresponding  to  various  systems  of. 
cultivation.     Examples. 

Labour. — History  of  the  rural  classes.  Urban  populations,  rural  populations.  Emigration  from 
the  country,  displacemsntg  of  agricultural  workmen,  stoppage.;.  Workmens'  syndicates.  Variations  of 
wages  localiy,  and  at  different  times.  Monthly,  annual,  periodic  variations.  Material  and  moral  position 
of  the  working  classes.  Workmen's  budgets,  savings,  their  utili.sation.  Rural  festiv3,ls.  Mutual  help 
societies,  assurances  ag.iinst  accidents,  workmen's  pensions.  Mendicity  and  vagrancy.  Agricultural 
workmen  in  the  ooloniei  ;  native  and  Eurupean  workmen.     Agricultural  workmen  in  foreign  countries. 

Transport  and  freigh',  chirges. — Internal  transport  by  road,  railway,  canals,  sei.  Value  and  cost  of 
transpart,  regimes  of  compstition  and  monopoly.  Tariff  of  railway  companies,  importance  of  their 
application,  tariff  in  regard  to  the  principal  agricultural  products  and  materials  of  service  in  agriculture. 
Maritime  freight,  its  diminution,  its  influence  on  the  commerce  of  agricultural  products. 

Commerce  of  Agricullural  Products. — Fairs  and  Markets. 

Commercial  exchanges. — Free  and  limited  markets.  Speculation  and  its  effects.  Co-operative 
organisation  for  sales  ;  granaries,  co-operative  stock.s,  etc.  Temporary  admissions,  importations.  Markets 
of  the  small  towns.     Central  markets  of  Paris.     Provincial  markets. 

The  depreciation  of  silver  and  of  exchange. — Quotation  of  precious  metals  ;  monetary  regimes  of 
various  countries,  mechanism  of  exchange,  and  current  ('xchanges.  Influence  of  the  course  of  exchanges 
on  importations  and  exportations,  on  the  price  of  agricultural  products.  Economic  position  of  countries 
financially  discredited. 

History  of  our  customs  regime. — Regimes  of  protection,  of  commercial  freedom,  of  commercial 
treaties.  Reform  of  1892.  Interpretation  of  the  tabulated  figures  of  the  custom-house.  General  and 
special  commerce.     Customs  regime  of  the  colonies,  of  foreign  countries. 

Special  study  of  the  trade  in  wheat,  wines,  cattle,  wools,  sugar,  alcohol,  etc. 

Agricultural  Productions. 

Productions  of  vegetable  origin. — Oereals,  food  products,  beet-root  sugar,  textiles  oils  fodders 
products  of  kitchen  garden  and  floral  cultivatio.is,  timber,  wines,  colonial  cultures.     Statistics   etc. 

Production  of  animal  or/yid.— Special  production  of  bovine,  ovine,  porcine  species,  and  of  animals 
belonging  to  the  poultry-yard.     Statistics. 

Principal  centres  of  production.  Unle  of  capital  and  of  work  in  each  of  these  productions. 
Variation  of  yields  and  of  prices.  Over  productive  countries  and  countries  deficient  in  production  Special 
markets  for  each  of  the  agricultural  products.  Original  marks.  Commercial  usages.  Internal  competition 
fraud,  adulteration,  unfair  competition.  Foreign  competition,  variations  of  the  rio-hts  of  customs.' 
International  comparisons.     Productions  of  national  and  foreign  agriculture  compared.      " 

Agricultural   industrie.'^.—Da.mes,     butter    factories,     cheese    factories,    sugar    works     distilleries 
manufactory   of  feculas,   milling,  baking,   oil    manufactory,   etc.     Organisation   and   economical   working,' 
services  rendered  to  agriculture.  ° 

Association  and  Go-operation. 

Agricultural  assocj'osCions.— Agricultural  societies  and  committees,  their  activity  and  results. 
_  Agricultural  syndicates,  their  rapid  development,  purchase,  sale,  information,  defence  of  ac^ricultural 

mterests.  Mutual  agricultural  credit.  Local  and  regional  banks,  agricultural  warrants  Co-overative 
societies  of  production  and  consumption  .  bakeries,  butchers,  butter  factories,  cheese  factories  etc 
Assurances  agamst  fire,  hail,  accidents,  the  mortality  of  cattle  ;  role  of  mutuality.  '     '    ' 

The  system,  of  fl«Zii««<wn.-Principal  systems  characteristic  of  French  agriculture  ;  organisation 
and  results  rom  the  point  of  view  of  the  proprietors,  of  cultivators,  of  workmen  and  of  ihe  local  and 
general  wealth.     Studies  supported  by  monographs  on  rural  exploitation. 

Agricultural  geography.— 'Fi&nae,,  colonies,  foreign  countries. 

The  agricultural  crisis.— \>^%  causes,  its  measure,  its  effects,  means  of  weakening  it. 

Agricultural  book-keeping.- KwoMxit  and  discussion  of  the  methods. 

It  is  justly  remarked   that  the  progra,mnie  of  the  course  in    rural  economy  is  much  too  vast  to  be 
treated  with  any  completeness.     Consequently,  after  having  given  a  summary  explanation  of  the  essential 
conditions  to  be  taken  account  of  in  agricultural  industry,  the  professor  devefopos^only  certl  ques   on   o 
general  rural  economy,  modifying  his  teaching  from  year  to  year  according  to  circumstances        ^  '''"'''' 

38. 
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_  38.  Course  in  agricultural  accountancy.— T\ii^  course  involves  only  six  oonfemices.  The  course  is 
one  in  accountancy  rather  than  mere  book-keeping,  its  object  being  rational  rather  than  mere  teaching  how 
to  open  a  set  or  books.  " 

AGRICULTURAL  BOOK-KEEPING-PROGRAMME  OF  THE  COURSE.     (6  Lectures.) 

_    Distinction  between  book-keeping  and  accountancy  properly  so-called,  or  rational  practice  (in  Italian 
Taggioneria).  ^  ' 

Keeping  of  iooy^s.— Definition  of  the  balance  of  accounts,  and  of  double  entry.  Register  in  which  is 
entered  the  work  of  field  hands,  of  animals,  and  mechanical  motors,  etc.  Register  of  consumption.  Cash- 
book  and  agenda.     Goods  in  stock. 

^ccoitniancj/.— Accurate  estimation  of  the  day's  work  of  the  motors,  the  consumption,  etc. 
Keeping  of  the  6oofc.— Day-book  and  grouping  of  the  auxiliary  registers.     Ledger  and  grouping  of 
the  accounts  of  the  day-book.     Closing  of  accounts  at  the  end  of  the  year. 

_  Accountancy.— Time  for  the  closure  of  accounts.  Accurate  estimate  of  expenses  of  mana<rement  in 
agricultural  exploitation.  Estimation  of  manure  produced,  according  to  its  value  as  fertilising  matter,  the 
weight  and  cubature  bemg  merely  the  means  of  calculation  and  of  division.  Respective  duration  of  manures 
covered  before  or  after  winter.  Influence  of  the  time  of  covering.  Influence  of  the  value  of  manures  on 
the  losses  and  profits  of  exploitation. 

iJooMee;?^.— Distribution  per  hectare  of  the  annual  expenses  of  the  farm,  including  manuring, 
taxes,  assurances,  repairing,  and  wear  and  tear  of  stock,  of  tools,  expenses  of  maintenance  of  real  estate  and 
general  expenses.     Profit  and  loss  accounts. 

^ccowntorecy.— Importance  of  "profit  and  loss  accounts"  stating  only  the  net  result  of  each  of  the 
speculations  of  the  farm,  following  the  preliminary  distribution  of  the  annual  expenses. 

39.  Political  economy.  — The  course  in  political  economy  is  more  general  than  the  preceding.  It  is 
outlined  as  follows  : — 

POLITICAL  ECONOMY— PROGRAMME  OF  THE  COURSE.     (20  Lectures.) 

Introduction. 
History  of  the  economic  doctrines.    Antiquity.     Mercantilism.    Adam  Smith  and  his  direct  disciples. 
Ricardo  and  Malthus.     The  liberal  school  and  its  development  in  France.     The  historic  school  and  its 
development  in  Germany.     The  socialists  schools.     The  school  of  Le  Play.     The  co-operative  school. 

I.  Troductton. 

(1)  Generalities  concerning  production. — Importance  of  production  in  economic  and  social  life.  Is 
this  importance  destined  to  diminish  ?  Stuart  Mill's  theory  of  the  stationary  state.  The  intensity  of 
production  in  new  countries. 

(2)  Over-production.  Is  general  over-production  possible  ?  The  theory  of  markets.  Partial  over- 
production.    Crisis  from  over-production.     Their  frequency  and  gravity  in  contemporaneous  societies. 

II.   Labour. 

(1)  Division  of  labour.  Constant  increase  of  the  extent  of  the  division.  The  economy  of  the 
family,  of  the  city,  national  economy,  international  economy.  Advantages  of  and  reasons  for  the  division 
of  labour.     Dangers  of  immoderate  division  of  labour. 

(2)  Liberty  of  labour.  Slavery.  Servitude.  Corporation.  Modern  regulation  of  labour.  The 
labour  of  women,  of  children,  of  adults.  Nighk-work.  Discussions  apropos  of  these  regulations.  The 
liberal  thesis,  and  the  interventionist  doctrines. 

(3)  Unions  and  associations  of  workmen.  Strikes.  Syndicates.  Trades  unions.  Workmen's 
associations  in  America.  Consequences  of  unions  and  of  associations  from  the  point  of  view  of  the 
productivity  of  labour. 

(4)  The  different  methods  of  remunerating  labour.  Participation  in  profits.  The  cooperation  in 
production.  Fixed  wages.  Piece-work.  Various  premiums  which  may  be  added  to  wages.  The  movable 
scale  of  wages.     Importance  of  these  from  the  point  of  view  of  the  productivity  of  work. 

]  II.   Capital. 

(1)  Various  definitions  of  capital.  Differences  of  conception,  according  as  it  is  viewed  from  a  private 
or  social  point  of  view.     The  role  of  capital  in  the  ensemble  of  the  work  of  production. 

(2)  The  formation  of  capital.     Savings.     Invention. 

(3)  Fixed  and  circulating  capital.  Of  the  necessity  of  maintaining  a  suitable  proportion  between 
them.  Tendencies  of  modern  communities  to  multiply  in  an  excessive  degree  the  fixed  in  proportion  to  the 
circulating  capital.  Reasons  of  this  tendency.  Its  dangers.  Crises  come  about  by  the  fact  of  rupture  of 
equilibrium  between  the  fixed  and  circulating  capital. 

IV.  Knterprise. 

(!)  Distinction  between  private  and  public  enterprises.  Their  comparison  from  the  point  of  view  of 
productivity.  Public  or  private  enterprise  in  the  exploitation  of  railways.  English,  French,  and  German 
railways.     Line  constructions.     Co-efficienis  of  exploitation. 

(2)  The  distinction  bet-veen  enterprises  under  a  re'gijne  of  free  competition  and  monopolies.  The 
different  kinds  of  monopolies.  Monopolies  by  law.  Actual  monopolies.  Their  various  causes.  Monopolies 
by  concentration.  "Trusts  "  and  "  Pools  "  in  America.  "  Cartells  "  in  Germany.  The  "  cartell "  in  alcohol. 
The  "  cartell "  in  sugar.  v  y 
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(3)  Classification  of  great  and  small  undertakings.  Concentiation  in  industry.  History  of  this 
concentration.  Probability  of  arrest  in  the  path  of  concentration.  Causes  of  this  stoppage.  Commercial 
concentration.     The  great  warehouses.     The  question  of  licenses. 

Concentration  in  agricultui-e.  Why,  in  agriculture,  is  concentration  not  so  conspicuous  as  it  is  in 
industry  or  commerce. 

CiCCULATIOX. 

I. —  Generalities  concerning  Ciiculaiion. 
The  theory  of  value  and  particularly  of  exchange  value.     The  law  of  supply  and  demand. 

II.  Money. 

(1)  Its  economic  rule.  The  services  which  money  may  render.  Diversities  of  the  objects  employed 
in  the  place  of  money  in  primitive  societies.  Coinage  and  its  utility.  The  theory  of  coinage  compensation. 
Paper-money.  What  is  to  be  understood  by  paper-money  and  by  "  monnaie  de  papier."  Abuses  in  the 
use  of  paper-money.  The  "Assignats."  Countries  with  damaged  finances.  Description  of  the  crises 
resulting  from  the  abuse  of  paper-money. 

(2)  The  role  of  the  State  in  monetary  matters  outside  the  question  of  bimetallism  and  monometallism. 
History  of  abuses  in  monetary  affairs.  Government  guilty  of  debasing  coinage.  DisappearAnce  of  these 
abuses.  Necessity  for  modern  States  interesting  themselves  in  minting  and  regulating  the  legal  tender  of 
money. 

(3)  Bimetallism  and  monometallism.  The  monometallist  thesis  and  the  arguments  of  its  defenders. 
Bimetallism  and  its  partisans.  Monetary  contraction  and  its  dangers.  Bimetallism  as  a  means  of 
combatting  the  agricultural  crisis.  The  history  of  bimetallism  and  of  monometallism  in  France. 
Bimetallism.  Bimetallism  until  186.3.  The  situation  in  1865.  The  Latin  Union.  Its  history  from  the 
depreciation  of  the  value  of  silver.  The  interdiction  of  the  coinage  of  5  fr.  pieces.  Monometallism  in 
England.  Monometallism  in  Germany.  Its  introduction  after  1871.  Monetary  history  of  the  United 
States.     Gold  monometallism  In  Japan,  in  the  Indies,  and  in  Russia. 

III.  Credit. 

(1)  Definition.  Its  proper  economic  role.  How  at  certain  times  the  power  of  credit  has  been 
exaggerated.     Law's  system. 

(2)  Deposit  and  discount  banks.  Their  discount  operations.  The  rate  of  discount.  Variations  in 
the  rate  of  discount.  Causes  and  consequences  of  these  variations.  Bills  of  exchange  and  other  commercial 
effects.     Cheques  and  the  changing  of  cheques.     Exchange.     International  exchange. 

(3)  Banks  of  issue.  The  bank-note.  Distinctive  characters  of  bills  to  order  and  cheques.  The 
legal  currency  and  forced  currency.  Circumstances  in  which  they  have  been  established  in  France. 
Question  of  the  liberty  of  issue  of  the  bank-note.  The  system  of  freedom.  The  system  of  monopoly.  The 
system  of  a  State  Bank.  Scottish  Banks.  American  Banks.  The  Bank  of  England.  The  Bank  of  France. 
The  privilege  of  the  Bank  of  France.     Its  last  renewal.     The  conditions  of  the  renewal  of  the  privilege. 

(4)  Special  forms  of  credit.  The  public  credit.  .State  loans.  Their  history  and  their  various 
forms  in  France.  Amortizations.  Comparison  between  the  Amortization  by  the  State  and  by  private 
societies.  Conversion.  Conditions  of  their  success.  Popular  credit.  Its  development  in  France  and  in 
other  countries.  The  Credit  foncier.  Its  economic  and  agricultural  utility.  Its  organisation  in  Prance. 
Agricultural  credit.  Its  economic  r61e.  Its  development,  specially  in  Germany  and  in  Italy.  The  various 
ty|)ei  of  agricultural  credit  banks.     The  development  of  agricultural  credit  in  France. 

IV.  Iiiicrnntional  Commerce. 

(1)  Importanca  of  international  commerce.  Comparison  between  international  and  national 
commerce  from  the  point  of  view  of  the  consequence  of  social  wealth.  Different  conceptions  concerning  the 
economic  rdle  of  international  commerce.  Mercantilists'  doctrines  concerning  the  balance  of  commerce. 
Exaggerated  importance  given,  in  certain  reactionary  doctrines  against  mercantilism,  to  the  advantages  of 
importation  from  the  point  of  view  of  the  general  increase  of  wealth. 

(2)  Free-trade  and  Protection.  The  freetrader's  thesis.  Various  justifications  of  protectionist 
measures.  History  of  free-trade  and  protection,  particularly  in  France  and  in  England.  Reference  for  the 
detail  of  the  history  of  the  customs  tariffs  in  France,  to  the  course  of  rural  economy. 

(3)  Some  indications  concerning  the  customs  legislation  :  minimum  and  maximum  tariff.  The 
specific  tariff  and  the  tariff  ad  valorem.  Temporary  admissions  and  drawbacks.  The  question  of  the 
temporary  admission  of  wheat.  Protection  without  duty  right.  Bonuses  :  the  mercantile  navy.  Silk 
culture.     Flax.  •' 

Distribution. 
I.  Inherited  Property. 

(1)  Analysis  of  the  rights  of  property  and  succession.     Historic  evolution  of  one  and  the  other. 

(2)  The  various  justificative  theories  of  property  and  inheritance.  The  justification  of  property  bv 
the  idea  of  v/ork,  by  that  of  occupation  ;  by  that  of  social  utility.  r     r      j     . 

(3)  Criticisms  against  property  and  against  inheritance.  Criticisms  directed  specially  against 
property  and  more  particularly  against  landed  property.  Criticisms  against  inheritance  and  particularly 
against  the  organisation  of  succession  ab  inlesiat. 

(4)  Various  systems  proposed  as  capable  of  being  substituted  for  the  regime  of  individual  property 
Communism  under  a  form  of  authority  and  under  a  form  of  liberty.  Collectivism.  Agrarian  collectivism- 
Criticism  or  collectivism.  ° 

IV. 
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IV.  Co-parinersliips. 

(1)  Landed  proprietors.  The  rent  theory  of  Ricardo.  Eeferince  to  (lie  course  of  rural  economy. 
The  parcelling  out  of  land. 

(2)  The  capitalists.  Interest.  The  justification  of  interest.  Diminution  of  the  rate  of  interest. 
Causes  of  this.  Permanent  or  temporary  character  of  these  causes  of  diminution.  Consequences  of  the 
fall  of  the  rate  of  interts^. 

(3)  The  profit  of  contractors.  Its  justiQcation.  Causes  of  increase  or  diminution  in  contractors' 
protits. 

(4)  Wages.  History  of  the  variations  in  the  rates  of  wages.  Theories  on  the  rate  of  wages.  The 
wagesfund.  The  law  ^-d' airain."  The  theory  of  wages  determined  by  the  productivity  of  work.  Means  of 
augmenting  wages.  Great  public  works.  Measures  against  the  competition  of  foreign  workmen.  The 
legal  minimum  wage.  Legal  protection  of  wages.  The  truck  system.  The  sweating  system.  The 
workmen's  assurances.     Accidents.     Pension, 

Consumption, 

I.   Public  Oonsump/ion. 

(1)  Taxes  from  the  [loiut  of  view  of  fiscal  organisation.  The  budgets.  Their  organisation.  Their 
history  in  Franco, 

(2)  Taxes  from  the  point  of  \ic\v  of  their  incidence,  Tlie  real  tax  and  the  personal  tax.  Income 
tax.  Progre.ssivity,  etc.,  of  the  tax.  The  tax  from  the  point  of  view  of  its  charge  on  the  various  classes  of 
productors.     Tlie  rule  of  agriculture  in  the  tax. 

II,  Private  Coniiimption. 

(1)  The  population.  The  facts.  History  of  the  population  in  France,  Actual  situation.  Mortality 
and  natality,  Comparitons  with  foreign  countries.  Proposed  remedies  to  meet  the  decline  in  the 
population, 

(2)  Luxury  and  its  economic  function.  Saving  and  its  economic  function,  M(  ans  of  encouraging 
thrift.  Savings  banks.  Life  assurances  against  disease,  against  old  age.  Mutuality.  Public  assistance. 
Its  organisation  in  France  and  in  several  foreign  countries. 

40.  Conclusion. — The  teaching  of  agronomy  itself  will  form  the  subject  of  the  next  chapter.  It  will  be 
seen  from  the  above  that  the  professional  teaching  proper  is  founded  upon  a  thoroughly  scientific  basis  of  the 
highest  character.  Teaching  on  the  same  plane  is  not  available  as  yet  in  Australia,  nor  in  the  United 
Kin<rdom,  Nor  could  those  who  possess  the  qualifications  to  teach  succeed,  unless  students  came  from  the 
secondary  schools  altogether  better  prepared.  This  is  obvious  when  one  reviews  the  knowledge  required 
for  candidates  admitted  to  the  Agronomic  Institute.  •  •      v. 

The  only  place  where  teaching  in  any  way  approaches  that  of  the  Agronomic  Institute  is  the 
University,  and  it  has  neither  the  equipment  nor  staff  to  give  similar  teaching,  though  certain  parts  of  the 
course  could  be  taught  if  students  came  equally  well  prepared  as  they  do  in  Europe, 

The  points  to  which  special  attention  is  drawn  are  ; — 

(1)  The  European  conditions  admit  of   the  professional  staflF  doing  a  larger  amount  of  purely  research 

work,  hence  the  value  of   the  teaching  is  higher, 

(2)  The  students  enter  the  Agronomic  Institute  thoroughly  prepared  to  benefit  by  its  lecture  courses. 

(3)  The  courses  are  given  by  eminent  specialists,  who  are,  without  exception,  important  contributors 

to  the  progress  of  knowledge, 

(4)  The  subdivision  of  subjects  is  more  complete  than  here  or  in  the  Unitrd  Kingdom, 
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CHAPTER  XLV. 

The  "Institut  National  Agronomique"  of  France. 

A&RONOMY. 
[G.  H.  KNIBBS.] 

1.  Introduction. — In  the  preceding  chapter,  the  conditions  of  admission  to  the  Prench  National 
Agronomic  Institute  and  the  scheme  of  lectures  on  the  fundamental  sciences  on  which  Agronomy  is  based, 
have  been  fully  outlined.  The  splendid  thoroughness  and  scientific  value  of  the  course  will  be  obvious 
to  every  competent  judge.     It  now  remains  to  outline  the  course  in  Agronomy  itself. 

2.  Outline  oj'  the  Course  in  Agronomy. — The  course  in  Agronomy  embraces  the  following 
subjects : — 

(i)  Agriculture,    Ist   year,   general ;    2nd   year,    special.      This   embraces   practical   exercises,  a 

reference  to  which  will  be  found  under  the  head  of  "  Conferences  "  in  Applied  Agriculture, 
(ii)  Zoofechnics ;  general  and  special,  and  practical  exercises  therein.     Practical  agriculture, 
(iii)  Agricultural  MacJiinery  and  Rural  Construction  ;  with  practical  exercises  therein, 
(iv)  Agricultural  Technology . 

(v)   Forestry;  and  the  Economics  of  Forestry. 
(vi)   Viticulture,  with  practical  applications, 
(vii)  Colonial  Agriculture  ;  and  its  characteristics. 

(viii)   Comparative  Agriculture;  a  study  in  French  and  foreign  agriculture, 
(ix)  Arboriculture. 

(x)  Apiculture,  Pisciculture,  etc. 
(xi)  Hippology ;  the  breeding  and  care  of  the  horse. 

When  account  is  taken  of  the  fact  that  the  teaching  is  illustrated  by  general  excursions  and  visits 
to  agronomical  stations,  and  to  various  industrial  works  having  a  more  or  less  direct  relation  with 
malerials  required  in  agriculture,  it  will  be  seen  that  on  the  practical  side  the  thoroughness  and 
excellence  is  no  less  conspicuous  than  it  is  on  the  theoretical. 

3.  Special  Equipments. — In  connection  with  the  Agronomic  Institute,  there  are  several  stations 
and  laboratories  to  which  reference  should  be  made,  viz.,  the  following  : — 

(1)  Seed-testing  station. 

(2)  Station  for  the  testing  of  machinery. 

(3)  Laboratory  for  the  study  of  Permentation. 

(4)  Station  for  Vegetable  Pathology. 
(.'))  Entomological  Station. 

(0)  Viticultural  and  QSnological  Laboratory. 

(7)  Experimental  Station  for  Agricultural  Hydraulics. 

It  ought  to  be  mentioned,  that  only  pupils  in  their  Third  Tear  are  accepted  at  these  Laboratories, 
and  their  services  are  utilised  as  assistants.  The  stations  are  independently  maintained,  and  should  not 
be  confounded  with  the  Institute  itself.  Nevertheless,  they  constitute  an  integral  factor  in  the 
Agricultural  Education  which  is  provided  by  the  National  Institute,  or  which  is  obtained  immediately 
under  its  rogis. 

■i.  The  Course  in  Agriculture. — The  course  in  General  Agriculture  consists,  in  the  first  year, 
of  2G  lectures,  and  that  in  Special  Agriculture  (in  the  second  year)  of  20  lectures.  The  detailed 
programme  is  as  follows  : — 

AGRICULTUJRE. 

Pirst  Tear  :  G-eneeal  Ageictjlture. 

(26  Lectures.) 

Introduction. — Object,  character,  extent  and  limits  of  the  course  in  agriculture.     Its  place  in  the  scheme 

of  instruction  in  the  Agronomic  Institute. 
Value  of  the  products  of  the  large  forms  of  cultivation  ;  economic  consequences  of  even  the  least  progress. 
Scientific   and   practical  character   of   modern   agriculture.      Doctrine   of   clear   profit.      Definition   of 

agriculture.     Analogies  and  differences  among  the  industries  properly  so-called.     Division  of 

the  course  . — 

I.  The  natural  agents  of  vegetable  production  :   (1)  The  plant ;   (2)  the  climate  ;  (3)  arable 

land. 

II.  The  processes  of  cultivation.  I. 


(i)  The  Plant- 
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I.  The  natural  agents  of  Vegetable  production. 


Seed    and    varieties.       Significance   of    seed    in    vegetable    production.       Economic    importance. 

Classificatiori. 

Preservation.     Losses  of  substance  ;  their  importance  ;  how  to  reduce  them  to  a  minimum  ? 
Preservation  of  dry  seeds:   (I)  in  silos;    (2)  in  granaries. 

Preservation  of  moist  seeds  :   (1)  in  cellars  ;  (2)  under  sheds  ;  (3)  in  the  open  air. 
Germination.     Capricious  germination  of  the  seeds  of  weeds,  and  also  of  the  seeds  of  several  economic 

plants;    old  uni  fresh  seed;    practical  consequences.     Germinal  energy.     Longevity  of  certain 

seeds. 
Farm  tests  of  germination.     Influence  of  various  substances  with  which  the  seeds  may  be  in  contact: 

Sulphate _  of   copper,  manure,  etc.      '•  Fralinage."       Germinators  and  substances  stimulatiog 

germination. 
Selection  of  seeds.     Characters  of  seeds  of  good  quality  ;    insutficieucy  of  mere  morphological  and 

organoleptic  characters.  _  Adulteration.     Purchase  with  guaranties.     Seed-testing  stations. 
Selection  of  varieties.     Criticism  of  the  ordinary  methods  of  appreciation.     Farm  tests  of  varieties. 
The  renewal  of  seeds. 
Methods  of  reproduction  and  improvement  of  the  plants  of  ^'  grande  culture  ''  (large  farming).     Great 

progress  to  bo  realised.     Why  phytotechnics  are  less  advanced  than  zootechnics,  and  '' grande 

culture"  lo^s  advanced  than  horticulture  and  viticultuie. 
Selection.     Crossing.     Practice  of  these  oi^erations. 
Experimental  fields. 
Principal  improved  varieties   for  "'•  grande  culture"  ;   extension  in  surface  and  in  depth;   parallel 

development  of  the  aerial  system  ;  practical  consequences. 
Composition   of   the   i^laut   in    diffircnt   stages  ot  development  and  its  physiological    exigencies; 

practical  deductions, 
(ll)  Climate^ 

General  climate  of  Prance  ;  its  essential  characteristics  ;  principal  cultures. 

Circumstances  which  modify  the  general  climate  of  any  region  ;    local  climates  ;    their  importance 

from  an  agricultural  point  of  view. 
(hi)  Arable  land — 

Soil.     Conditions  which  should  be  fulfilled  from  a  physical,  chemical,  and  physiological  point  of 

view  in  order  that  satisfactory  growth  may  be  attained. 
Sub-soil.     Its  properties  compared  with  those  of  the  soil.     Influence  of  the  nature  and  the  depth  of 

the  sub-soil  on  the  success  of  cultures. 
Impermeable  Stratum.     Minimum  depth  of  the  water-sheet  according  to  the  culture,  soil,  and  climate. 
Description  of  arable  land.     Agricultural  features  of  "  terres  extremes"  as  regards  mineralogical 

composition  ;  siliceous,  calcareous,  argillaceous,  humiferous  lands. 
Classification  of  lands.     Agrological,  economical,  and  mixed  classification. 
Classification  of  ameliorations  ;  their  relative  importance. 
Physical  amelioration — 

(I)  Calcareous   amelioration  ;    characteristics  of    the  lands  which  need  it.      Limes  and  marls ; 
composition,  relative  efficacy ;  quantities  to  be  employed  ;  net  cost  of  work  per  foot. 

Liming  and  marling. 

Calcareous  amelioration  other  than  with  lime  and  marl. 
(2.)   Amelioration  by  supply  of  humus. 
Chfmical  or  Fertiliser — Ainelioratiun. 

Purchnse  of  commercial  manures;  ameliorations  which  should  pre:-cdc  their  use. 
(o)  Mineral  manures — 

(1)  Phosphate  manures.  Phosphate  manures  that  must  bo  selected  in  the  present  con- 
ditions of  the  market,  taking  account  of  the  soils  and  the  cultures.  Net  cost  per 
kilogramme.  The  method  of  using  and  quantity  necessary  in  the  case  of  phosphates. 
Periuds  at  which  they  should  be  u?cd.     Spreading,  covering.     Mixed  manures. 

(2)  Potash  manures. 

(3)  Nitrogenous  manures. 

(4.)   Plaster.     Sulphate  of  iron.     Pyritous  waste. 
(b)  Organic  manures — 

(1)  Farm  manures.  Calculation  of  the  quantity  produced  in  an  exploitation.  Composition. 
Crop  ;  conservation.  Earths  and  cultures  for  which  farm  manure  is  especially  suitable. 
Quantities  to  be  employed.  Transport,  spreading,  covering.  Liquid  manure.  Folding. 
Manures  purchased  abroad.     Oft'al,  Flemish  manure. 

(2)  Organic  manures  of  commerce. 

(3)  Vegetable  manures  Classification.  Green  manures.  History.  Green  manures  in 
rich  and  poor  earths.  Plants  to  be  cultivated  as  green  manures,  according  to  the 
climate  and  the  nature  of  the  soil.  Cultivation  of  manure-plants  and  covering. 
Criticism,  from  an  economical  standpoint  of  the  practice  of  green  manures. 

Vegetable  manures  acquired  elsewhere. 
Composts. 

Establishment  on  the  farm  of  a  field  of  manure  analysers. 
Physiological  amelioration. 

Ameliorations  drawn  from  exploitation. 

Ameliorations  drawn  from  commerce:  nitragin,  alinite. 

IL   The  Operations  of  Cultivation. 
Clearing — 

(1)  Clearing  of  lands  covered  by  herbaceous  vegetation.  Healthy  meadows,  conditions  ot  success  ; 
moist  meadows.  Special  characteristics  of  peaty  meadows  ;  errors  to  be  avoided  as  regards 
improving  these  meadows.     Eimpau  method  ;  Dutch  method.     Weeding  and  burning  the  weeds. 

(2)  Clearing  of  lands  covered  by  a  semi-ligneous  vegetation.  t,,     ,.        j.    j 

(fi)  Clearins;  of  lands  covered  by  a  woody  vegetation.     Eemoval  of  rocks.     Planting  ot  edges. 

°  Cultural 
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Cultural  opera/ions  preceding  sowing — 

Ploughing.     Object.     Conditions  of  good  ploughing:  depth;  breadth,  inclination,  direction  of  the 

furrows.     Form  of  the  ploughing. 
Importance  of  deep  ploughing.      Conditions  of  success,  results   obtained.      Period  of  ploughing, 
number,  its  execution.      Quasi-ploughing.      Harrowing.      Eolling.      Fallow  lands.      Noxious 
fields  and  meadows:  origin,  biology. 
Methods  of  destruction  :  order  of  succession  of  crops  ;  mechanical  and  chemical  operations. 

Sowing — 

Condition  of  soil  which  ought  to  be  satisfied  at  the  time  of  sowing.  Period  of  sowing.  Seeds: 
Preparation  to  which  they  should  be  subjected.  Quantity  per  hectare.  Distribution  in  surf.ice 
and  in  depth.  Comparison  between  the  different  methods  of  distributing  the  seed.  Seed-plot 
in  the  nursery.     Transplantation. 

Cultural  operations  which  should  follow  the  sowj«y— Explanation.     Harrowing,  rolling,  digging,  etc. 

harvesting  and  ]}reservation  of  the  crops — Fodder  plants.  Time  of  harvest.  Cutticg  with  hand  instru- 
ments, and  machines;  comparison  between  the  two.  Hay-making  ;  ordinary  method,  moyettes, 
drying.     Haylofts,  haystacks,  binding,  sale. 

Brown  hay. 

Ensilage,  sweet  and  sour  ensilage.  Pit  silos,  silos  above  ground.  Open  silos.  Use  of  ensilage.  Preserva- 
tion of  roots.  Cereals.  Harvest  time.  Cutting  with  hand  and  by  machine :  Comparison 
between  the  two.  Care  necessary  after  cutting.  Threshing,  cleaning,  warehousing  and  sale  of 
grain. 

Second  Year  :  Special  AoEicuLTrEE. 

(20  Lectures.) 

Object  and  extent  of  the  course  of  special  agriculture.     Classification  of  the  plants  studied. 

(I)   Industrial  Plants  and  Weeds. 

Historical  sketch.      Influence  of  the  production  of  plants  of  this  group  on  the  progress  of  modern 

agriculture.     Economic  importance. 
Seat-roots  :  Classification.     Origin,  geographical  distribution.     Morphology  and  physiology. 
Industrial  beets:    Cultivated  areas  in   France  and  in  the  principal  countries  producing  beet  sugars; 

characteristics  of  roots  of  good  quality.     French  and  foreign  varieties. 
Selection.     General  method.     By  cuttings  and  graftings.     Production  of  seed  for  sale. 
Soil.     Place  of  beet  in  rotation  of  crops.     Preliminary  dressing. 
Manures.     Sowing,  and  subsequent  care. 
Harvest,  yields.     Preservation.     Delivery  at  manufactory. 
Improvements  of  which  beet-growiug  is  susceptible.      Bibliography.      (Each  culture  is  studied  in  the 

manner  outlined  for  beet-root.) 
Fodder  beets.     Coffee,  chicory.     Swedish  turnips,  turnips,  carrots,  parsnip.     Fodder  cabbages. 
Potatoes.     Jerusalem  artichokes. 

Oleaginous  plants:  colza,  rape-seed,  mustard,  poppy,  sunflower,  etc. 
Textile  plants :  hemp,  flax. 
Tobacco.     Hop. 

(II)   Aliment arg  Plants. 
Economic  importance. 
Cereals.     Wheat,  rye,  meteil  (mixture  of  the  two),  barley,  oats,  maize,  millet,  sorghum.     Buckwheat. 

Position  created  by  foreign  competition.     Progress  to  be  realised. 
Leguminosai . — Peas,  beans,  lentils,  broad  beans. 

(Ill)   Fodder  plants. 

Economic  importance  of  fodder  production.  History.  Great  progress  possible.  Classification  of  plants 
suitable  as  fodder. 

LeguminoscB. 

(1)  Perennial  species:  cultivated  lucerne,  sainfoiu,  broom,  vetch,  Pannouia,  clover,  hybrid  clover, 
white  clover,  lotiers. 

(2)  Annual  or  biennial  species  :  irefle  des  2:>res,  sweet  trefoil,  minette,  kidney-vetch,  red  clover,  sulla. 
Peas,  vetch,  lupin,  serradella,  lentil. 

GraminecB. 

(1)  Perennial  sorts:  the  best  gramineous  plants  for  good  soils;  for  mediocre  soils  ;  approximate 
period,  suitability  as  regards  mowing  or  pasturing  ;  resistance  to  dryness  and  humidity.  Yield  and 
nutritive  value.     Eye-grass, /e'oZe,  oat-grass,  dactijla.  yellow  oats,  various   straw-plants,  etc.,  etc. 

(2)  Annual  or  biennial  species  :  rye,  barley,  maize,  sorghum,  millet,  etc.,  etc. 
Minor  gramineous  and  leguminous  meadows. 

(Classification. 

(1)  Temporary  meadows  and  pastures  ;  comparison  with  artificial  and  permanent  meadows. 
Creation  and  exploitation  :    their  place  in  the  rotation  of  crops  ;  preparation  of  soil  dressing  ; 

deep  and  surface  dressing.  Sowing:  Spontaneous  grassing,  grass  flowers.     Seed  and  iu 
definitive  composition.     Principles  which  should  guide  the  agriculturist  in  the  selection 
andmixing  of  various  species.     Commercial  formuLT. 
Sowing  in  virgin  soil,  in  a  nursery.      Subsequent  attention  necessary.     Harvest  and  yields. 
Clearance.     Goetz  meadows. 

(2)  Permanent  meadows  and  pastures.     Creation.      Subsequent  care,  exploitation.     Clearin-s  of 

old  meadows,  conditions  of  success.     Special  care  necessary  in  pastures.  ' 

JFodder  .sj)&cies  of  various  families. 

Knapweed,  milfoil,  Persicaire  or  Sakhalin,  white  mustard,  colza  rape-seed  etc    etc 
Succession   of  cultures  of  short  period,  so  as  to  obtain  green  fodder  during  the  whole  year, 
.and  to  guard  against  insufficiency  of  p}ea(|ow  ppodijction. 

Rotation 
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notation  of  crops. 

Inconveniences  iavolved  in  the  uninterrupted  culture   of   one  and  the  same  species  in  one  and  the 

s'lemTf  cSrS.,  eTc     ""^      '"  ^''"''°  ^^^'''^'  °"^'^"^^-  ^'^'^'^°''  °*  term"  otation' 

^^"""^SHnn  nf  ,^,f  "^l.™*"*^?,":,-  .^'^"1^°°  °^  ^''"P^  ^0  be  Cultivated,  order  of  their  succession. 

Duration  of  the  rotation.     Criticism  of  the  principal  schemes  of  rotation 
Tree  rotation. 

In  the  above  the  theoretical  knowledge,  derived  in  the  study  of  the  fundamental  sciences  of 
agronomy  is  seen  m  its  application,  and  the  instruction  how,  illustrating  the  application  of  the  scientific 
MdentTn        ^  sigmhcance  to  the  scientifically  prepared  student  which  ordinarily  it  would  be 

n,  J  o  ■  i?^^^^^  agriculture.— In   addition  to  the  preceding  course  in  agriculture,  there  are  what  are 
called  Conterences  in  applied  agriculture.     These  number  about  20,  with  actual  demonstration  on  the 
plot,  and  embrace  the  various  operations  in  the  different  seasons. 
The  actual  work  covers  the  following  range : — 

(1)  Examinations  of  soil  and  subsoil ; 

(2)  Care  of  animals,  and  their  management  generally  ; 

(3)  Various  farm  and  agricultural  operations ; 

(4)  Mode  of  working  ; 

(5)  Surface  preparations  of  soil ; 

(B)  Manures  employed  in  "  grande  culture' ; 

(7)  Study  of  commercial  samples  of  grain ; 

(8)  Preparation  of  seed  ; 

(0)  Sowing,  wheat,  oats,  barley,  etc.  ;  beets,  trefoil,  lucerne,  potatoes,  etc  ,  etc. ; 

(10)  Subsequent  treatment ; 

(11)  Practical  study  of  the  growing  cereals,  etc. ; 

(12)  Study  of  the  gramineous  and  leguminous  meadows  in  flower; 

(13)  Study  of  the  cereals  in  the  ear ; 
(li)  Methods  of  harvesting  cereals  ; 

(15)  Handling  of  the  harvest  including  preservation  in  granaries,  drying,   extermination  of 
insects,  and  storage ; 

(16)  Autumn  harvesting.    Beets,  potatoes,  etc. ;  cellarage,  silos,  etc.. 

Excursions  are  made  to  farms  and  the  students  are  familiarised  with  as  many  types  of  cultivation 
as  possible.  They  see  the  operation  of  large  distilleries,  of  the  factories  for  beet-sugar,  of  the  most 
important  dairies,  the  scheme  of  seed  selection  and  testing. 

The  course  is  very  thorough. 

G.  Course  in  ZootecJinics. — The  course  in  Zootechnics  is  a  long  one,  there  being  50  lectures  in  the 
subject.     The  programme  is  as  follows  : — 

ZOOTECHNICS— PROGRAMME  OF  THE  COURSE.     (50  Lectures.) 

Introduction. — Place  of  animal  production  in  agriculture.     Interrelations  between  animal  and  vegetable 

productions.     Domestic  animals  from  the  point  of  view  of  means  for  the  transformation  of 

aliments.     Products  obtained. 
Science  and  animal  production.    Historical  references.     Zootechnics.     Biological  and  economic  problems 

raised  by  this  applied  science.     Doctrines  regarding  zootechnical  perfection.     Necessity  for  the 

financial  control  of  zootechnic  operations.     Plan  of  the  course. 

First  Paet. — Geseeal  Zootechnics. 

(I)  Alimentation. 
Study  of  nutrition — 

Chemical  composition  of  the  body  of  animals.  Constituent  substances  of  the  organism ;  nutritive 
principles  ;  exchanges  between  the  organism  and  its  environment ;  material  and  dynamical 
nutritive  exchanges.  Methods  of  measure  of  the  nutritive  exchanges.  The  organism  and 
balance  of  receipts  and  expenses.  Fundamental  data  resulting  from  the  use  of  these  methods. 
Modification  of  the  living  weight  of  animals,  and  the  nutritive  exchanges. 

Organic  nutrition. 

Nutritive  exchanges  in  animals  fed.  Work  of  digestion  ;  its  chief  importance  for  the  appreciation 
of  the  nutritive  value  of  aliments.     Gross  and  net  nutritive  value  of  various  aliments. 

Nutritive  exchanges  in  animals  with  care.  Value  of  the  various  groups  of  nitrogenous  nutritive 
principles,  fats  and  hydrocarbons  for  the  formation  and  the  fixation  of  fatty  matters  in  the 
organism.  The  value  of  the  various  groups  of  nitrogenous,  fatty  and  hydrocarbon  nutritive 
principles  in  respect  of  the  production  of  muscular  and  mechanical  work.  Mechanical  yield  of 
the  various  nutritive  principles  and  aliments.  Possible  substitutions  between  the  various  groups 
of  nutritive  principles.  Isodynamic  and  isoglucosic  weight.  Limits  of  substitution.  Nitro- 
genous nutrition  of  the  organism  and  the  conception  of  the  nutritive  relation. 

Inorganic  nutrition. 

Water.     Mineral  matters.     Phosphoric  acid.     Lime,  sea-salt. 
Study  of  aliments — 

Chemical  composition  of  aliments.  Eaw  nutritive  principles.  Digestible  nutritive  principles. 
Nitrogenous  matters,  proteids  and  non-proteids.  Patty  matters.  Non-nitrogenous  extractives  ; 
pentosanes,  cellulose. 
Co-efficients  of  digestibility.  Circumstances  exercising  a  notable  influence  on  the  digestibility  of 
aliments.  Digestibility  among  ruminants,  horses,  and  among  pigs.  Digestibility  and  conception 
of  the  nutritive  relation. 

3 — 4  K  Classification 
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Classification  of  aliments.  Coarse  aliments.  Straws,  grasses,  green  fodders.  Concentrated 
aliments.  Eoots  and  tubercles.  Cereal  and  leguminous  grain.  "Bran,  oil-cake,  molasses  and 
other  industrial  residues.     Aliments  of  animal  origin.     Place  of  the  pasture  herbs. 

The  poisonous  principles  in  aliments.     Means  of  preventing  their  dangers. 

Specific  action  of  aliments  on  the  working  of  the  digestive  canal.     Condiments. 

Preparation  of  aliments. — Ultimate  advantages  and  inconveniences  of  the  preparation  of  aliments. 
Examination  of  the  modes  of  preparation.  Cleaning.  Mechanical  division ;  chopping, 
grinding,  flattening,  crushing,  grinding.  Maceration.  Permentation.  Making  into  head. 
Maltage.     Ensilage. 

Substitutes  for  aliments. — Economic  interest  of  alimentary  substitutes.  History  of  the  questiori. 
Equivalents  in  grass.  Nitrogenous  equivalents.  Conditions  of  the  substitutions.  Equivalent 
rations.     Examination  of  the  most  economic  aliments.     Examples  of  substitution. 

Composition  of  rations — 

Volume  of  the  ration.  Content  as  regards  digestible  nutritive  principles.  Nutritive  relation.  Bation 
tables ;  their  utilisation  in  computing  rations.  Examples.  Plans  of  alimentation,  their 
practical  utility.  Objections  to  the  use  of  ration  tables.  Doctrine  of  maximum  alimentation. 
Pasture  feeding.  Methodical  control  of  the  nutritive  results  of  feeding.  Observations  and 
periodic  weighing  of  animals.     Evaluation  and  measurement  of  products  obtained. 

Distribution  of  aliment,  and  drinks.     Hygienic  precautions. 

(II)  Variation. 

Influence  of  exercise  and  rest  on  the  development  of  the  organs.  Phsenomena  of  adaptation.  Application 
to  zootechnics. 

Methods  of  functional  gymnastics — 

Functional  gymnastics  of  the  digestive  apparatus.  Procedure  ;  intensive  alimentation.  Modifica- 
tions which  the  organism  undergoes  under  its  influence.  Precocity ;  its  anatomic  and 
physiological  characteristic.  Difficulty  of  realisation ;  critical  periods  of  lactation,  weaning, 
and  feeding  in  winter. 

Eunctional  gymnastics  of  the  apparatus  of  lactation.  Procedure  ;  milking,  and  the  under-beating  of 
the  udder ;  anatomical  and  physiological  effects. 

Eunctional  gymnastics  of  the  locomotive  apparatus.  Procedure.  Eunctional  hypertrophy  of  the 
muscles.  Nervous  excitability  :  "  blood."  Besistance  to  fatigue  :  "  heart."  Special  effects  : 
adaptation  of  the  muscles  to  the  kind  of  work  required.  Evidence  from  experience  and 
observation. 

Eunctional  gymnastics  of  the  mental  nervous  apparatus.  Procedure  ;  grooming  and  handling ; 
bases  of  grooming;  imitation,  association  of  impressions.     Obtaining  obedience. 

Influence  of  environment  on  domestic  animals — 

Direct  and  indirect  influence  of  the  soil.  Of  climate.  Adaptation  to  climate.  Difficulties  of 
acclimatation ;  practical  consequences. 

So-called  spontaneous  variation — ■ 

Amplitude  of  these  variations  sometimes  considerable ;  their  zootechnical  interest. 
Variation,  and  the  fundamental  conception  of  individuality. 

(III)  Seredity. 

General  theories  of  heredity.  Their  insufliciency  from  a  zootechnical  point  of  view.  Transmissibility  of 
characters.  Heredity  of  acquired  characters.  Heredity  of  mutilations,  of  imperfections,  of 
diseases.     Heredity  of  sex. 

Modes  of  heredity — 

Unilateral  or  preponderating  heredity  ;  individual  hereditary  power:  good  stocks.  Bilateral  heredity. 
Punction,  sire  and  dam  in  the  characters  of  production.  Distribution  of  the  characters. 
Doctrine  of  pairing. 

Atavistic  or  ancestral  heredity.      Circumstances   favourable  to  the  production  of  the  phenomena  of 

atavism  or  reversion. 
Influence  attributed  to  the  imagination  of  the  dam  on  the  characters  of  the  productions.     Indirect 

atavism  :  doctrine  of  the  infection  of  the  dam. 
Institution  of  genealogical  books :  Stud-books,  herd-books,  flock-books. 
Processes  having  for  aim  the  direction  of  the   transmission  of  characters.     Artificial  selection:  its 

power.     Consanguinity ;  ultimate  danger,  renewal  of  the  blood.     Combined  action  of  artificial 

selection  and  consanguinity  :  fixation  and  intensification  of  special  characteristics  in  descent. 
Groups  formed  hy  domestic  animals— 

Physiological  and  morphological  species.     Polymorphism  of  the  physiological  species  including  the 

domestic   animals.     Ideas  of  race,   of    sub-race  and  variety.     Attempts   to    obtain   a   precise 

delimitation  of  these  groups.     The  problems  of  formation  and  expansion  of  races.    Signification 

and  importance  of  the  idea  of  race  in  zootechnics. 

Methods  of  reproduction — 

Aim  and  classification  of  methods.      Selection.       Crossing;    continuous   and   industrial   crossing. 

Mongrel  breeds.     Hybridation.      Zootechnical  operations  which  allow  of  the  accomplishment  of 

each  of  these  methods  ;  opportunity  of  their  use. 
Direct  and  indirect  intervention  of  the  Stale,  and  in  general  of  collective  bodies,  with  the  aim  of 

directing  the  reproduction  of  domestic  animals.     Advantages  and  eventual  inconveniences  of 

this  intervention. 

(IV) 
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(IV)  Diseases. 

Difficulties   occasioned   by   diseases   in   zootechnical   operations.      Causes    of    the    diseases.       Special 

importance  of  the  infectious  and  contagious  diseases  originating  with  micro-organisms. 
Means  of  defence  against  diseases  due  to  micro-organisms — 

Hygienic  measures.  Destruction  of  pathogenic  micro-organisms.  Antiseptics  and  disinfection. 
Isolation  of  diseases.  Difficulties  in  diagnosis.  Inoculation  and  its  diagnostic  functions. 
Tuherculin  and  mallein ;  their  application  to  the  struggle  against  tuberculosis  and  glanders. 

Immunity  as  disease  due  to  bacteria.     Natural  immunity. 

Conceptions  of  its  mechanism  ;  phagocytosis  and  antitoxic  action.  Artificial  immunity ;  vaccination 
and  serotheraphy. 

Sanitary  police.  Declaration  ;  its  fundamental  importance.  Diseases  of  domestic  animals  due  to 
bacteria,  recognised  by  the  sanitary  laws.  Bacterial  anthrax.  Symptomatic  anthrax.  Infectious 
pneumoenteritis.  Contagious  peripneumonia.  Tuberculosis.  G-landers.  Hot.  Aphthous 
fever.  Mania.  Cattle  plague,  etcT  General  ideas  concerning  these  diseases ;  zootechnical 
importance ;  modes  of  contagion  and  actual  means  of  defence.  Assurance  against  the  mortality 
of  cattle. 

Second  Paet. — Special  Zooteohnics. 

(I)  Special  ZootecJinics  of  the  Bovidce. 
Statistics.     Products  supplied  by  the  bovidaj.     Markets  and  prices.     Internal  and  external  market. 

Influence  on  the  orientation  of  bovine  production. 
Classification  and  description  of  the  bovine  populations — 

Bovine  breeds  ;    distinctive  characters,  zootechnic  aptitudes,  geographical  distribution,  exploitation, 

history  of  their  improvement  and  their  expansion. 
Breeds:  Durham,  Durham-Manceaux  ;  Dutch;  Danish;  Plemish  ;  Normandy;  Hereford  ;  Jersey  ; 
Breton  ;  Kerry  ;  Ayrshire  ;  Devon  and  Sussex  ;  Parthenais  ;  Aubrac  and  Angles  ;  Limousin ; 
G-arronaise ;  Lourdes ;  Salers ;  Perrandaise ;  Bernois  and  Simmenthal ;  Pribourgeoise ; 
Montbeliarde  ;  Aboudance ;  Pemeline  ;  Glan ;  Villars  de  Lans ;  Charolaise-Nivernaise ; 
Schwytz  ;  Aargau  ;  Tarentaise  ;  Saint-Girons  and  Aure  ;  Gascony ;  Bazadaise  ;  Landaise- 
Bearnaise ;  Bovine  populations  of  Tunis  and  Algeria,  Guelma ;  grey  breed  of  the  Steppes  ; 
Angus  ;  Galloway  ;  Eed-polled  ;  "VVest-Highlands.  _ 

Exotic  bovidaj.  Buffaloes  and  zebus  ;  their  climatic  adaptation  and  their  eventual  importance  tor 
colonial  countries. 

Breeding  ofhovidce — 

Pavourable  conditions  for  breeding.     Choice  of  breed  and  of  method  of  reproduction. 

Selection  of  breeders.  Examination  of  characters  concerning  suitability:  (1)  Meat  production 
(study  of  the  conformation)  ;  (2)  milk  production  (study  of  the  milk  and  butter  producing 
characters)  ;  (3)  as  workers.  Examination  of  the  characteristics  common  to  the  breeds, 
whatever  be  the  aim  of  the  breeding.  Selection  and  estimation  of  the  reproducers.  Measure- 
ments.    Method  of  points.     Societies  for  breeding.     Competition  and  market-competition. 

Age  of  the  sires  and  dams.  Manifestation  of  heat,  etc.  Season  for  covering.  Gestation.  Duration 
and  signs  of  gestation.  Care  of  females  during  gestation.  Accidents  of  gestation  :  accidental 
and  epizootic  abortion.  Parturition.  Precursory  signs.  Normal  and  abnormal  parturition. 
Attention  to  the  mother  after  calving.  Consecutive  accidents  in  parturition  ;  non-deliverance, 
retroversion  of  the  uterus,  fever  {fiivre  vitulaire). 

^'TfteSloThe  young  after  birth.  Diseases  of  calves :  Infectious  Omphalitis,  arthritis  and 
diarrhoea  of  the  new-born.  Feeding  of  calves.  Natural  and  artificial  lactation.  Substitutes 
for  milk.  Weaning.  Eegime  after  weaning,  according  to  the  ulterior  intention.  Hygiene  ot 
young  bovidae.     Castration. 

''"tSrtifnroftle  employment  of  bovida  for  the  production  of  motive  force.  Choice  of  bovid.  for 
work.     Grooming.     Harness.     Shoeing.     Treatment  of  the  bovidse  used  for  work. 

''^  M^df  of  S^  production.     Choice  of  milch  cows.     «rcumstances  which  influence  the  q^^^^^^^^^ 
ud  the  quaLyof  the  milk  -ereted.^^  D.ect  con  rol  o    t  e  quan   t^^^^^ 


and  tne   quality  oi  ^ne   mub.   i3ck;ici/cci.     a^^^^^^  >,„„...->  --  —  -^r.    ,     "^  j    i  t,i;„„ 

matter  produced      Control  societies.     Feeding  of  milch  cows.     Pasturing  and  stabhng. 
Collection  o^mSk      Milking;  by  hand  and  by  maLnery      Measures  f-^f-lXriliSr'of  mS 
of  the  milk :    refrigeration,  pasteurisation,   sterihsation.      Sale  of  milk.      Sterilising  ot  milch 
cows.     Disease  of  the  udders  :  mastitis. 

''''ttZ^noKU     Fattening  of  oxen,  cows,  and  heifers.     Conditions  favourable  for  fattening. 

Estimation  of  the  condition  of  fat :  management.  _  -rr    v  _      TTcff^T^iTia  in  thp  stable 

Choice  of  bovida,  destined  for  fattening.     Pasture  fattening.     Herbage      .^f  ^X^/^^  Xug^^^^^ 

•PsHmPti-nn  nf  the  live  weiffht  and  of  the  net  weight  m  meat.      Sale  ot  bovid»  tor  siaugnter. 

^t^iZ:ai:t^:s       ko^n^i^on  ^  veal.      Fattening  calves.      Production  of  white  veals. 

Valuation  of  fat  calves.     Management.     Produce,     bale. 

(II)  Special  ZootecJinics.— The  Ovidm. 
Products  furnished  by  the  ovida>  (sheep,  goats,  etc.).     Markets  and  prices.     Influence  on  the  orientation 

of  production.  .  .    . 

Classification  and  description  of  the  ovine  and  caprine  population—  Cotswold. 

S^?Lti„?;°ofuM,«,''.Ylir.4x..i.    Bartar,™  breed.    S,ud...    Be™.s..e«. 

Goats.-European  goats.     Asiatic  goats.     African  goats.  Breeding 
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Breeding  of  young  oviicB — 

Selection  of  breed  and  of  the  method  of  reproduction.     Selection  of  sires  and  dams.     Examination  of 
characteristics   according   to   requirements :     (1)    in   the   production   of   meat    (study   of  the 
conformation)  ;    (2)  in  the  production  of  wool  (study  of  the  wool  and  the  fleece)  ;  (3)  in  the 
production  of  milk.     Hiring  of  rams. 
Age  of  sires  and  dams.     Manifestation  and  appearance  of  heat,  etc.     Gestation.     Lambing. 
Lactation  and  weaning.     Treatment  ot  the  young  after  weaning.     Castration. 
Administration  of  the  Jloch. — Choice  of  the  shepherd.     Composition  of  the  flock.    Branding.     Register  of 

the  flock.     Lodgment.     Fold.     Feeding.     Sheep-dogs. 
Froduction  of  wool. — Shearing.     Condition  of  the  fleeces.     Sale  of  wools.     Wool-markets. 
Production  of  milk. 
Production  of  lamb  and  mutton. — Lamb.  Toung  mutton.  Mutton.   Fattening  in  the  sheepfold.  Fattening 

on  pastures.     Mixed  fattening.     Estimation  of  condition.     Management.     Net  yield.     Sale. 
Diseases  of  sheep  :  Ulcerous  stomatitis,  gangrenous  mastitis,  and  various  other  diseases. 

(Ill)  Special  Zootechnics. — Pigs. 

Products  furnished  by  pigs.     Markets  and  prices  ;  influence  on  the  orientation  of  porcine  production. 
Classification  and  description  of  the  porcine  populations — 

Breeds  :  Craonaise,  Limousine,  Mangalicza,  Tamworth.     Asiatic  pigs.     Yorkshire  ;  small  and  large 

Yorkshire.     Essex  breed.     Berkshire;  Poland-China. 
Breeding  and  fattening . — Selection  of  breed  and  method  of  reproduction.     Selection  of  reproducers. 
Their  age.      Pairing.     G-estation.     Parturition.     Treatment.     Rearing.     Lactation.     Weaning. 
Treatment  after  weaning.     Castration.     Fattening.     Influence  of  feeding  on  the  quality  of  the 
pork.     Estimation  of  fat  pigs  ;  handlings.     Sale  and  transport.     Hygiene  of  pigs. 

(IV)  Special  Zootechnics. — The  Mquidce. 
Methods  of  utilising  the  energy  supplied  by  the  equidte  (horses,  asses,  mules,  etc.). 

Description  of  horses  corresponding  to  various  requirements. — Horses :  Saddle,  coach,  quick-draught, 
slow-draught.       Markets  and  prices  for  the  various  kinds  ;   influence  on  the  orientation  of 
production. 
Glassifieation  and  description  of  the  principal  populations  of  the  horse,  ass,  and  mule — 

The  horse :  Oriental  horse.  Pure-blood  Arab.  Pure-blood  Barbary  horse.  Pure  English  race- 
horse. Horses  of  half-blood,  in  England,  Germany,  Hungary,  Eussia,  the  United  States,  and 
France.  Demi-sang  Tarhais.  Half-blood  Anglo-Norman  (Anglo-Norman  trotters).  Half-blood 
Charentais  and  Vendeen.  OrlofE's  trotters.  American  trotters.  Western  horses.  Percheronne. 
Boulonnaise.  Suffolk.  Clydesdale.  Poitevin  breed.  Belgian  and  Ardennaise. 
Asses. — African.  European.  Poitevin  breed.  Mules  and  their  young.  Mules  of  Poitou. 
Horse  institutions. — Administration  of  the  studs.      National,  licensed,   and  approved  stallions.      Law 

concerning  the  superintendence  of  stallions.     Premiums.     Competitions.     Eaces. 
Breeding  and  use  of  the  equidce  in  agriculture — 

Breeding.— Methods  of  reproduction  applicable  to  the  equidae.      Selection  of  reproducers.     Age. 

Season  for  covering.     Gestation.     Parturition.     Treatment. 
Breeding. — Lactation.     Weaning.     Treatment  after  the  weaning.     Hygiene  of  the  young  equidae. 

Preparation  for  shoeing.     Castration. 
Production  of  work.— Grooming.      Schools  of  grooming.      Use  of  horses  in   agricultural  works. 
Breaking-in  horses  for  sale.     Commerce  in  horses. 
Mnal  remarks.— The  practice  of  zootechnics ;  conditions  of  success  ;  necessity  of  apprenticeship. 

7.  Practical  exercises  in  Zootechnics. — The  practical  exercises  in  zootechnics  consist  of  a  pre- 
paratory course  during  the  first  year,  and  of  practical  work  in  the  course  of  zootechnics  during  the 
second  year.  Its  function  is  to  supplement  and  confirm  the  preceding  course,  and  it  is  of  an  eminently 
practical  character.     The  programme  is  approximately  as  follows  : — 

Ist  year :  Phactical  Exeecises  in  Zootechnics. 

Preparatory  ISxerciscs. 
Study  of  the  skeleton — 

Bones  and  their  various  forms. — -Short,  long,  elongated,  flat. 
Structure. — Dense,  spongy,  mechanical  resistance. 
Articular  surfaces. — Distribution  of  pressure. 

Chemical  composition.—Come^ntnces  from  the  point  of  view  of  feeding.  Utilisation  of  bone  after 
death. 

Mode  of  growth.— E^vo%iiwn  with  a  view  to  the  explanation  of  the  phainomena  of  precocity. 

Cranial  skeleton.— Qone%  of  the  skull :  Brachycephalic,  dolichocephalic.    Osseous  branches  •  Correla- 
Teeth-  direction  and  of  the  forms  of  the  frontal.     Bones  of  the  face  :  Profile,  facial  angle. 

Comparative  anatomy. —Romoi<,Txta[,  heterodontal  animals.  Incisives,  canines,  molars  :  their  adapta- 
tion to  the  kmd  of  life  ;  consequences  from  the  point  of  view  of  alimentation.  Dental  formula. 
Development.     Structure.     Anomalies. 

^^^'kv^el''''' Welr^''''''''^^'^  ^^  ^"^^  *^''^''  *°''  *^^  "determination  of  age.    Eruption  of  the  teeth.    Their 

Age  of  the  horse.-T>enial  formula;  in  the  young  and  adult  horse.     Description  of  the  incisors, 


Head- 


of  wear,  etc. ;  long  and  short  teeth. 

Frauds : 
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Prauda  :  Ageing,  rej  avenatiug.     Precedure  in  the  examination  of  the  incisors  of  the  horse. 

Age  of  the  mule,  of  the  young  mule,  and  of  the  ass. — Analogies  and  differences  with  the  horse. 

Age  of  the  ox. — Dental  formulic  in  the  young  and  adult.  Description  of  the  incisors  and  the  molars. 
Differences  between  decayed  incisors  and  the  teeth  replacing  them.  Dates  of  their  eruption 
and  of  their  stages  of  growth.  Pormation  and  successive  forms  of  their  surfaces.  Levelling. 
Irregularities  of  wear.  Determination  of  the  age  hy  the  frontal  horns.  Frauds.  Precocious 
animals  :  Differential  characters  supplied  by  imbrication,  dates  of  eruption,  and  examination 
of  the  bands  of  wear  of  the  incisors.     Procedure  in  examining  the  incisors. 

Age  of  the  sheep. — Dental  formulas  of  the  young  and  adult.  Description  of  the  incisors  and  molars. 
Differences  between  decayed  incisors  and  the  teeth  replacing  them.  Dates  of  their  eruption 
and  of  their  stages  of  growth.  Pormation  and  successive  forms  of  their  surfaces.  Levelling. 
Irregularities  ot  wear.  Precocious  animals:  DiiTercntial  characters  supplied  by  the  dates  of 
eruption  and  by  the  examination  of  the  wear  of  the  incisors.  Procedure  in  examining  the 
incisors. 

Age  of  the  pig. — Dental  formulae  of  the  young  and  adult.  Description  of  the  incisors,  canines,  and 
molars.  Difference  between  decayed  incisors  and  canines  and  substitutes.  Dates  of  their 
eruption.  Dates  of  the  eruption  and  decay  of  the  irregular  teeth.  Progressive  length  and 
wear  of  the  upper  canines  with  the  male.  Prauds.  Precocious  animals  :  Differential  characters 
furnished  by  the  dates  of  eruption  of  the  incisors.  Procedure  in  examining  the  incisors. 
Eesection  of  the  incisors  and  canines  of  the  young :  operative  procedure. 

Study  of  the  Organs. 
Digestive  organs — • 

Organs  of  prehension  and  mastication. — Lips,  tongue,  teeth.  Mode  of  prehension  peculiar  to  each 
kind  of  domestic  animal :  consequences  from  the  point  of  view  of  pasture  and  of  the  conservation 
of  natural  and  artificial  grasses ;  ringing  of  the  snout  of  the  pig.  Mode  of  mastication  of  the 
various  domestic  animals.  Anomalies,  disease  and  irregularities  of  the  molars ;  procedure  in 
exarain'ation. 

(Esophagus. — Obstruction  by  foreign  bodies,  diagnosis,  treatment. 

Stomach. — Physiological  conditions  of  the  proper  working  of  this  organ  ;  consequences  from  an 
alimentary  standpoint.  Stomach  of  the  horse  :  anatomical  description,  arrangement  of  the 
cardia ;  vomiting,  colic,  diagnosis,  treatment.  Stomach  of  ruminants  .  paunch,  rumination  ; 
meteorism,  diagnosis,  treatment;  puncture  of  the  rumen  (paunch),  operative  procedure. 

Intestines. —  Colic  and  intestinal  congestions,  intestinal  worms,  constipation,  diarrhoea:  diagnosis, 
treatment.     Puncture  of  the  coccum  in  the  horse. 

Bespiratory  organs — 

Thorax. — Amplitude,  and  normal  movement  in  respiration :  examination  of  the  flank. 

JVasal  cavities. — Eunning,  coryza,  glanders,  diagnosis,  treatment. 

Larynx. — Paralysis:  roaring  {cornage). 

Trachea. — Traumatismus  ;  deformation  of  the  cartilaginous  rings.     Parasites  ;  precautions. 

Lungs. — Pulmonary  emphysema:  dyspnoea;  diagnosis,  treatment. 

Circulatory  organs — 

Vascular  apparatus  — Pulse :  exploration  in  various  animals.  Hajmorrhage  :  treatment,  dressing. 
Congestions,  insolations  :  diagnosis,  treatments.  Bleeding:  the  jugular,  mammary,  and  saphena 
veins;  use  of  fleams  and  trocars ;  amputation  of  the  tail,  operative  method. 

Oenito-urinary  organs — 

Male  apparatus. — Comparative  anatomy :  consequences  from  the  standpoint  of  the  duration  of  the 
coitus  in  the  various  species.  Diseases  :  balanitis  in  the  bull,  diagnosis,  treatment.  Castration  : 
ablation  of  the  testicles,  use  of  bistoury,  ligaturing.  Obstruction  of  the  urinary  tracts :  colic, 
diagnosis  ;  examination  of  the  fossette  du  gland  in  the  horse  ;  calculus,  rectal  palpation  of  the 
bladder  in  the  horse  and  ox,  puncture  of  the  ureter. 

Female  apparatus. —  Comparative  anatomy.  Disease.  Heat  in  the  cow,  diagnosis,  treatment. 
Physiological  conditions  of  fecundation.  Acid  secretions  of  the  vaginal  mucous,  spasm  and 
obstruction  of  the  neck  of  the  uterus,  diagnosis,  treatment,  operative  procedure. 

Organs  of  locomotion — 

Encolure  (neck  and  shoulders).— Its  role  in  locomotion. 

Members. — Comparative  anatomy  and  synonymy  of  the  parts.  Straightness.  Porefeet.  Gait. 
Blemishes  of  the  skin,  of  the  subcutaneous  conjunctive  tissue  (hygromas),  of  the  tendons,  of 
the  synovial  regions,  of  the  osseous  tissue  (fractures,  spavins,  splints,  etc.).  Comparative  anatomy 
of  the  hoof,  formation,  defects,  blemishes,  etc.     Utilisation  after  death. 

Muscles.— 'Extensors,  flexors,  elevators,  depressors.  Chemical  composition.  Growth  in  the  young : 
consequences  from  the  point  of  view  of  feeding.  Plesh.  Synonymy  of  the  parts  from  the 
point  of  view  of  sale  as  meat. 

Second  Tear:  Peactical  Appiication  of  the  Cocese  in  Zootechmics. 
General  Examination  of  an  Ox. 
Means  of  handling  it  without  danger. 

Visual  examination,  manual  examination. — Conditions  of  a  good  examination. 
General  signs  of  health  and  «'c/i;«e««.— Procedure  for  the  examination  of  the  attitude,  the  hair,  the  skin, 

the  mucous  secretions,  the  rectal  temperature ;  use  of  thermometer. 
Age. — MancEuvres  to  open  the  mouth  in  order  to  examine  the  incisors. 

^ace.— Examination  of  the  indications  furnished  by  the  horns,  the  bones  of  the  head,  the  colouration  of 
the  mucus,  the  coat,  the  body. 

Oonformation. — Procedure  in  exact  estimate  of  it.     Use  of  the  toise.  _ 

Examination 
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Examination  of  the  Oow  as  regards  its  Value  for  Milk  and  Butter. 
Breasts.— Viana,l  examination  of  the  udder:    Form,  extent.     Position,  number  and  size  of  the  teats. 
Handling  of  the  udder :  Palpation  of  the  skin,  of  the  glandular  tissue.     Milking.     Exploration 
of  the  sub-cutaneous  abdominal  veins,  of  the  inferior  mamniary  glands,  of  the  so-called  perineal 
reins,  etc.     The  hide.     Examination  of  the  sebaceous  deposits. 

Hsdmation  of  the  State  of  Fattening. 
Ox. — Estimation  of  carcase  weight.     Estimation  of  the  live  weight :  Use  of  the  zoometric  tape. 
CaZ/.— Estimation  of  the  quality,  carcase  weight,  and  live  weight.     Determination  of  age. 

General  JExamination  of  Sheep. 

jExamination  of  the  health. — Exploration  of  the  eye. 
Of  the  age. — Exploration  of  the  incisors. 
Of  the  conformation. 
Of  the  wool. 

Of  the  fattening . — Estimation  of  the  live  weight. 
Of  the  ir easts. 

General   examination    of  the   ^j^.— Examination    of   the   health:  Of  the  tongue,   age,    conformation. 
Estimation  of  the  live  weight,  etc. 

8.  "Conferences"  in   aviculture. — There  is  an  equally  sufficient   course  in   aviculture,  which  is 
dealt  with  under  the  following  heads,  viz. : — 

(1)  Definition  of  general  aviculture  ; 

(2)  Avicultural  zootechnics ; 

(3)  General  conditions  for  production  ; 

(4)  Classification  of  the  birds  of  the  poultry-yard  ; 

(5)  The  Gallinse  ; 

(6)  The  Palmipedes  ; 

(7)  Raising ; 

(8)  Rearing; 

(9)  Egg-production ; 

(10)  Raising  for  table  ; 

(11)  Production  for  feathers  ; 

(12)  Yarding; 

(13)  Diseases ; 

(14)  Parasites. 

Under  each  heading  the  subject  is  treated  with  adequate  fulness,  which  it  is  perhaps  unnecessary 
to  reproduce. 

9.  Agricultural  machinery  and  rural  construction. — This  important  section  is  treated  thoroughly, 
40  lectures  being  given.     The  programme  is  as  follows  : — 

AGBICULTrEAL    MaCHUTES    AND    RUEAL    CONSTEUCTION pEOGEAMME. 

(40  Lectures.) 

Introduction. — Aper9u  of  the  history  of  instruction  in  rural  engineering  (Roville,  Grignon,  Grand-Jouan, 
La  Saulsaie,  Institut  National  Agronomique  de  Versailles,  Conservatoire  Nationale  des  Arts  et 
Metiers,  Montpellier,  Institut  National  Agronomique). 

General  programme  of  the  course,  and  exposition  of  its  method. 

AGEICTJlirEAL    MACHINES. 

(I)    General  Introduction  and  Preliminary  Ideas. 
Importance  to  agriculture  of  machinery. 
General  considerations  respecting  the  invention,  development,  construction,  sale,  and  use  of  agricultural 

machines  ;  increase   of   the  number  of  the  types  of  machines  necessitated  by  modifications  in 

cultivation. 
Tests  of  machines  ;  practical  work  effected,  cost  of  working  ;  special  co-operation  ;  mode  of  test ;  judging 

agricultural  machinery. 
Choice  of  the  purchase  of  machines  ;  maintenance  and  repairs,  etc. 

Accidents  occasioned  by  agricultural  machines  ;  preventive  means  ;  apparatus  of  protection  of  workmen. 
General  classification  of  agricultural  machines  according  to  agricultural  operations  ;  preparation  of  the 

soil;  sowing  and  subsequent  attention;  crops;  transporting;  preparations  of  crops  in  view  of 

selling  and  consumption. 

(II)    TFork  of  preparing  the  soil. 

Study  of  soils  and  cultural  dressings  from  the  point  of  view  of  rural  engineering. 

Hand-lahour  :   Spade,  hoe,  pick,  mattock,  and  shovel. 

Work  with  aids  :  Ploughs.     Historic  aper9U  ;  general  description  of  the  plough. 

Study  of  the  functions  of  the  different  parts  of  the  plough,  of  various  kinds  of  plough,  and  ploughs  for 

different  purposes. 

Brabant  double-ploughs ;  balance  ploughs.     Multiple  ploughs  or  with  several  furrows. 
Eor  special  work  :  fallow  and  deep  ploughing ;  sub-soil  ploughs.      Vine-dressing,   rising  ground,  trench 

ploughs  ;  various  other  types.     Dynamics  of  the  plough. 
Scarijiers.—Extirpators.—Oultivators.— 'Form   and   dimensions   of  the  working   parts   according  to  the 

character  of  the  work  to  be  done.     Machines  with  rigid  teeth  and  with  flexible  teeth. 
Harrows.— Principle  of  the  mode  of   action  of  the  teeth  of   the  harrow.     Trailing  harrows  with  teeth  ; 

rotatory,  rolling,  and  various  other  kinds  of  harrows. 
Pulverizers. — Boilers. — Clod-breaking  and  various  other  kinds  of  rollers.  Work 
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Work  <>f^ll"^'--^^^^^^^  energy ;  inflaeuce  o£  the  harness  and  of  the  number  of  animals  in  the  teams. 
.r   J.     ■  ^'^"^°?^'^?°*  °J  pleas'?/  f°^  -^eep  ploughing,  etc.,  and  management  of  teams. 
JlfecAa»!o«?j«?W^o«  0/^^^  principles  relative  to  the  use   of  mechanical  systems  of  the 

Steam  cultivation.— Ymioua  locomotive  and  direct  traction;  automobiles  with  fixed  wheels  and  axle, 
various  systems  :—T^e  Mse  o/eZec!!n«7«/.  "s  «un  nxea  wneeis  and  axles, 

(III)  Sowing  and  subsequent  work. 
Distributers  of  Manures. -Sj^reading   out  manure.-Distributers    of   liquid    manures. -Distributers  of 

pulverulent  manures.— Tesimg,  regulating,  and  work  of  drills. 
Transplanters. 

Work  during  growth  of  crop. -Roes,  for  a  single  row,   for  angular  or  parallel  expansion  ;  multiple  hoes  • 
explanation  oi  various  systems  of  hoeing.  r  j  f  , 

Fm-o«s  macAme^.-General  aper9u  concerning  the  other  tools  used  during  growth  of  crops  ;  treatment 
m  respect  ot  insects,  noxious  plants,  cryptograms,  etc. 

(IV)  Harvesting. 
Hand-cropping.— Fodder  and  cereals.     Sickle,  scythe,  pitchforks,  rakes,  etc  ,  etc  ,  etc 
Machine  Harvesting. — (Fodders,  cereals,  roots,  and  tubercles  ) 

.Befl;>ers.— Cutting  instruments,  mechanisms  of  transmission ;   one-horse  reapers,  two-horse,  two-oxen. 
Haymaking  machines.— Machines  with  continuous  and  alternate  movements. 
Horse  rakes. — Various  kinds. 

Mechanical  loading  of  Hag  :  Machines  for  directly  loading  the  hay  in  the  vehicles. 
Mechanisms  for  loading  hag  in  rural  buildings. 
Reaping  machines,  various  forms. 
Independent  binders. 

Reapers  and  binders. — Eeaping  machines  for  maize  and  rice.     Binding  thread. 
Automobile  machines. — Reapers  and  binders,  etc.,  etc. 

Study  of  the  economics  of  harvesting  with  reference  to  the  processes  and  the  machines  employed. 
Harvesting.— Tubercles,  and  roots.     Hand  and  plough  work.     Collectors  for  tubercles  and  for  roots. 
Various  other  crops  : — Hemp,  etc.,  etc. 

(V)  Carriage. 
Fundamental  data  of  agricultural  transport. 
Sledges — Wheelbarrows. 

Vehicles:  Carts,  tumbrels,  drays.     Lorries:  ivaggons.     Snail  agricultural  railways.     Road  locomotices 
and  automobiles. 

(VI)   Treatment  of  crops  in  respect  of  sale  or  consumption. 
Threshing  Flail. — Depiquage  (threshing  by  trampling  down,  by  horses  or  mules),  wheat,  barley,   etc. 
Sledges. — Rollers. — Threshing   machines. —  Various  forms    of  hand   and   other   threshing    and  cleaning 

machines. 
Threshing  machines  for  medium  and  large  operations,  for  various  kinds  of  grains. 
Attachments  for  the  prevention  of  accidents. 
Handling  of  the  grain. — Apparatus  for  cleaning,  sorting,  preparing  for  consumption,  crushers  (cylinders 

and  plates),  small  flour-mills,  etc. 
Fodder. — Compressors  ;  presses,  hand  aud  machine  presses. 
Roots,  tubercles,  oil-cake,  etc. — Apparatus  for  cleansing,  washing,  cutting,  pulping,  rasping,  etc.,  roots  and 

tubercles. 
Apparatus  for  preparation  of  foods  for  cattle. 
Factories  for  the  mechanical  preparation  of  food  for  cattle. 
Arrangement  according  to  the  magnitude  of  the  undertaking. 
The  development  in  such  case  is  about  as  follows  : — 

(a)  Rapid  historical  aper9u. 

(b)  Study  and  description  of  the  different  working  parts  of  the  machinery. 

(c)  Dynamics  of  the  mechanisms.     Results  of  experimouts. 

(d)  Information  as  to  use  and  quantity  of  work  effected. 

A  large  number  of  mounted  drawings  are  at  the  disposal  of  the  pupils,  and  tables  of  the  principal 
results  of  experiments. 

The  instruction  in  the  lecture-room  is  supplemented  by — ■ 
(i)  Visits  to  collections  of  models  at  Noisy-le-Eoi  and  Paris, 
(ii)  Practical  exercises  at  the  station  for  machine  testing,  and  in  the  field, 
(iii)  Visits  to  exhibitions,  shows,  etc. 

(iv)  Excursions  to  workshops  for  the  manufacture  of  agricultural  and  industrial  machinery,  and 
factories  using  or  developing  agricultural  productions. 

10.  Rural  construction. — In  Europe  the  climate  involves  far  greater  attention  to  the  matter  of 
rural  construction  than  is  generally  necessary  in  this  State,  besides  which  the  local  traditions  involve  a 
treatment  of  animals  with  greater  care  than  is  characteristic  with  us.  The  course  having  reference  to  this 
matter  is  developed  about  as  follows  : — 

General  introduction  and  preliminary  ideas. 

Greneral  aperfu.     Importance  of  buildings  having  regard  to  the  extent  of  the  property  and  the  nature  of 
the  agriculture.    Distinction  between  urban,  industrial,  and  rural  construction.    Plans,  sketches, 
and  designs. 
1st  Part. — General  principles  of  construction. 
Staking  out,  and  profiles  of  surface. 
Terracing. 
Masonry. — Stones,  merlons,  walls,  retaining  walls,  etc.  Carpentry, 
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Carpentri/.— Wood,  strength.     Scarfing,  etc.     Various  structures  of  importance. 

Hoofing. — Vegetable,  mineral,  tiles,  iron,  etc. 

Joinery. — Parquetry,  staircases,  windows,  doors,  etc. 

LocTcsmitTiinq. — For  large  and  small  buildings,  gates,  etc. 

Glazing  and  painting. 

Various  other  hinds  ofioorh. — Paving,  bitumen,  asphalt,  etc.,  etc. 

Conservation  and  repair  of  old  bmldings.^Ma.8onvj,  carpentry,  painting,  paving,  etc. 

Estimate  of  buildings. — Insurance  against  fire,  etc. 

2nd  Part. — Buidings  for  agricultural  exploitation — 

General  rules  as  to  different  buildings  required.     Classification. 

(a)  Habitations.— -Aperqn  of  the  history  of  dwelling-houses,  and  of  rural  buildings.  General  condi- 
tions  for  building  houses  for  human  residents. 

Seating  and  ventilation. — Sewer  arrangements. 

Dwelling  for  farm  hands,  for  the  factor,  small,  medium,  and  great  culture. 

(b)  Stabling  for  animals. — General  considerations,  ground,  fiowoE  urine,  ventilation,  lighting,  arrange- 

ments'for  feeding,  placing  of  tbe  animals,  mode  of  fastening,  disinfection  of  animals'  stables,  etc., 
annexes. 
Rousing  of  horses,  oxen,  sheep,  pigs,  poultri/, 'Ijgs,  eta. ^Tho  geaercd  arrangements  are  examined 
for  each  case,  and  types  are  fully  illustrated. 

(c)  Annexes. — Preparation  of  food.     Collection  of  manure:  latrines. 

(d)  Housing  of  crops. — Most  healthy  arrangement,  temperature,  openings,  floors,  elevators,  storing, 
and  despatch  of  produce.  Modes  of  keeping  cereals,  maize,  tobacco,  forage,  roots,  tubercles, 
silos,  etc. 

(e)  Storage.— 01  fertilisers,  etc.,  houses  for  vehicles,  etc.,  wooden  structures,  workshop  for  repairs. 

(f)  General  arrangement  of  farm. — Disposition  of  buildings.  Hygiene.  Economic  conditions.  Relative 
importance  of  the  different  buildings.  The  whole  eon.sidered  in  reference  to  small,  medium,  and 
large  farms,  and  extensive  domains. 

(g)  Special  structures. — Bakeries,  dairies,  cheese  factories,  caves,  cellars,  factory  for  feculas, 
distillery,  sugar  factory,  silk-worm  houses,  roads  and  paths,  aqueducts,  etc.,  reservoirs, 
distribution  of  water,  closures. 

To  give  practicality  to  the  theoretical  work,  various  practical  exercises  regarding  materials  of 
construction  and  their  arrangements  and  use,  are  undertaken.  Plans  and  drafts  of  schemes  are  examined, 
and  suitable  visits  are  made  to  examine  rural  constructions. 

11.  Practical  exercises. — The  pupils  are  taken  in  small  groups,  and  examine  the  various  models; 
their  use  is  explained,  they  handle  the  instruments  themselves,  and  learn  thoroughly  their  use.  At  the 
end  of  each  class,  each  pupil  may  obtain  such  supplementary  information  as  he  desires. 

12.  Agricultural  Technology. — This  important  course  occupies  37  lectures.  It  covers  a  very 
wide  range,  indeed,  viz.,  the  manufacture  of  beet  and  cane  sugar,  of  feculas  and  starch,  wines,  cider, 
beers  ;  distillery  ;  milling  and  baking  ;  manufacture  of  oils,  perfumes,  turpentine,  charcoal,  fertilisers, 
preparations  of  vegetable  fibres,  conservation  of  fruits,  etc,  manufacture  of  butter,  cheese,  etc.  The 
programme  is  as  follows  : — 

Manvfacture  of  Beet  Sugar. 

Origin  of  production  of  beet  sugar. — liole  of  the  government  of  Napoleon  I.     Comparative  production 

of  different  European  states. 
Glance  at  the  legislation  relating  to  sugar,  referring  to  manufactures,  exportation,  internal  consumption. 
Characteristics  of  sugar-beets. — Porni,  skin,  root,  leaves,  chemical  composition  and  anatomical  constitution. 
Handling  of  beets  from  the  ground  to  factory.     Hydraulic  transporters. 
Washing,  etc. 
J£xtraction  bg  diffusion. — Eoot-cuttcrs.      Theory   of   diffusion.     Endosmosis    and   exosmosis.     Osmotic 

pressure.     Velocity  of  osmosis   across   tissues.     Crystalloids   and   colloids.     Diffusion  battery, 

heaters,   handling   of  the   valves,   utilisation    of   residuary  liquids,  Klusemann  and  Bergreen's 

presses,  alimentary  value  of  the  residue,  its  dessication. 
Chemical  purifcat ion. — Action  of  lime.    Theory  of  double  carbonating.      Limekiln.    "Washing  with  COj. 

Gas-pump.      Preparation   of    milk   of    lime.      Double   carbonating.      Continuous    and   other 

carbonaters.     Triple  carbonating.     Eilter-presses.     Electro-dialysis  of  syrup.    Mangano-electric 

process. 
Clarification  oj  juice. — Mechanical  filters. 
Evaporation. — Theory  of    evaporation   in   vacuo,  and  of    heating  by  multiple  eff'ects.      Apparatus  for 

evaporating  by  triple,  quadruple,  and  quintuple  effect.     Multiple  heater.     Steam   circulators. 

Surface  and  barometric  condensers. 
Clarification  of  syrups. — By  mechanical  filters  ;  use  of  Kieselguhr. 
Sulphiting  the  syrup. — Production  and  purification  of  sulphurous  acid.     Discontinuous  and  continuous 

sulphiters.     Eilteration.     Hydrosulphitation. 
Boiling  the  syrup. — Eurnaces,  vertical  and  horizontal,  etc. 
Preparation  of  the  boiled  mass,  turbinage. — Clearing  of  syrup  and   steam,  rich   and  poor  runnings,  their 

sepa,ration.     Work  of  second  and  third  gets,     lieturn  of  runnings  to  boiler.     Crystallisation  in 

motion.     Eecasting  of  the  second  and  third  gets,  and  return  in  work  of  sugar  recast. 
Extraction  of  sugar  from  molasses ;  control  of  operations. — Purchase   of    beets  by  density,  coefficient  or 

quotient   of  purity,  and   saline  coefficient  or   quotient.     Use   of  the  saccharometer.     Normal 

weight. 
Processes  of  rejining.- ■■Re&mng  in  manufacture.     Moulding  of  the  sugar. 

Manufacture  of  Cane  Sugar. 
Statistics  of  production  of  cane  sugar. 

Description  of  Sugar  Oane.^ — Histological  and  chemical  constitution.     Expressing  the  juice.     Application 
of  diffusjofi  tp  juice  extrjictiDn.     Use  of  lime,  evaporation,  boiling.    Old  and  modern  processes. 

Manvfacture 
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Manufacture  of  Feculas  and  Starch. 
Comparative  position  of  both  industries.     Statistics. 
Farina  from  potatoes,  starches. 
Manufacture  of  feculas. —Washing,  etc.,  rasping,  extraction  of  thefecuk;  Fecond,  rasping  and  extraction, 

collection  ot  the  rough  iecula,  cleaning,  turhinago  and  drying 
Manufacture  of  s^arcA.— Wheat  starch,  by  various  processes.     Martin's  process.     Maize  starch  by  soda  ; 

by  sulphurous  acid.     Eice  starch. 
Manufacture  of  dextrine  and  glucose. 

GEnology. 

Production  of  the  vine,  and  history  of  the  same. 
Chemical  Gomposition.—DiffeTeTit  parts  of  the  grape  taken  from  different  vineyards.    Studies  of  chemical 

and  biological  phsenomena  during  the  course  of  vinification.     Transformation  of  the  products 

of  the  grape ;  composition  of  wine. 
Manufactitre  of  ^/«e.— Collection,  pressing,  fermentation,  supplementary  fermentation,  etc.,  of  red  and 

white  wines,  and  the  utensils,  etc.,  required. 
Prophylaxis  in  respect  of  diseases  of  lojne.— Preservation,  plastering,  treating,  etc.,  etc. 
Preparation  of  sparkling  and  ordinary  wines,  of  vins-de-marcs,  des  piquettes,  etc. 

Gider-mahing. 
Production  of  cider  ;  position  of  industry. 
Composition  of  cider  apples. — Chemical  and   biological  phaenomena  of    fermentation,  and  the  changes 

that  they  bring  about  in  the  composition  of  apple-juice. 
Manufacture  o/c«ier.— Pressing, etc., employ  of  diffusion,  fermentation,  utilising  of  the  marc  ;  manufacture 

of  sparkling  ciders. 

Srewery. 
Production  of  beers  :  general  position  of  industry. 
Composition  of  barley  and  of  malt ;  of  hops. 
Theory  of  diastase  saccharijication. — Amylase  and  deitrinase.     Arrest  of  saccharification.     Immohilsation 

of  the  diastase  by  boiling. 
Beer  fermentation  from  the  theoretical  point  of  view.     Teasts.     Use  of  pure  yeasts. 
Malting  ofharley. — ^Moistening,  germination,  malt-kilns,  pneumatic  and  mechanical  malting. 
Brewing  hy  decoction. — "  Dickmaische  "  and  "  Lautermaische."     Treatment  of  hops. 
Brewing  by  infusion. 

Cooling. — Introduction  of  yeast ;  fermentation  ;  high  or  low  fermentation,  cooling. 
Pasteurisation  of  the  heer. 
Use  of  malt,  etc. 

Distillery. 

Statistics  of  production  and  consumption  of  alcohol.     Uses  of  brandy  and  alcohols  in  industry,  etc. 

Lighting,  heating,  motive  power. 
Principles  of  distillation . 
Manufacture  of  wine-brandies  in  "les  Charentes,"  in  "  Armagnac,"  in  "le  Midi."     Manufacture  from 

the  "marc,"  from  fruit,  from  cider. 
Distillation  from  beet-root.     The  Champonnois  process.     The  diffusion  process,  fermentation,  distillation, 

use  of  pulp. 
Distillation  of  Jerusalem  artichoke  (topinamhours) . 

Distillation  of  cane-sugar  molasses :  rum  and  "  tafia."     Of  beet-sugar  molasses.     Utilisation  of  residues. 
Distillation  from  saccharified  grain  :    (1)  by  acid  ;   (2)   by  malt.      Action  'of  yeast,  of  the  amylomyces. 

Collection  of  yeast.     Value  of  malt. 
Distillation  from  potatoes.     Eectification  of    the    raw    product :     manufacture    of    artificial    brandies. 

Denaturing  the  alcohol. 

Plour-m  ill. — BaTcery. 

Histology  of  a  grain  of  wheat.     Chemical  composition  and  food  value  of  its  different  parts  ;    necessity  of 

removal  of  the  envelope  and  the  germ. 
Apparatus  for  cleaning  grain.      Grinding  hy  means  of  cylinders  :  history.     Preparation  of  the  millstones: 

milling.     (This  is  dealt  with  fully.) 
Other  milling  machines. 
Composition  of  flours,  its  different  grades,  of  other  products  in  milling  ;    examination  of  flours,  qualities 

necessary  for  bread  ;  the  constituent  elements  of  gluten. 
Bread-malcing  on  the  farm.     Theory  of  making,  hand  and  mechanical  kneading,  fermentation,  baking. 

Oil  manvfacture. 

Statistics;  position  of  olive-oil  manufacture  and  of  the  seed-oils. 

Manufacture  of  olive  and  nut  oil ;  of  colza,  nut-oil,  sesame,  linseed,  cotton-seed,  coco-nut,  etc.. 

Manufacture  of  Perfumes. 

Composition  of  '"essences,"  their  properties,  and  use.     Use  of  synthetic  products. 

Distillation  of  Bose-attar  in  Turkey  and  in  Southern  France  ;  of  neroli,  peppermint,  geranium,  rosemary, 

thyme,  lavender,  etc. 
.Bn/«Mm^e.— Of  jasmine,  tuberoses,  violets,  etc.     Solution  of  perfumes  in  carbon-disulphide,  petroleum, 

ether. 
Extraction  by  rasping,  pressure,  etc.,  of  oils  of  orange,  lemon,  citron,  etc.,  etc. 

Manvfacture  of  Essential  Oil  of  Turpentine. 
Position  of  the  industry. 

Composition  of  the  resin,  of  the  essential  oil,  of  colophony. 

Uses  of  the  essential  oil  and  colophony.  .        _^.    .„    . 

Obtaining  resin  from  the  maritime  pine  of  the  Landes.     Yield  of  pines  in  resin.     Distillation  of  resin. 
Yellow  resin.     Yield.  Manufacture 

3— 4L 
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Manufacture  of  Charcoal. 
Comparison  of  tbe  composition  of  wood  and  of  charcoal.  ,  ,,      .  ,      ,.,.     ,.  » 

Theory  of  carbonisation.     Modes  of  carbonisation.     Distillation  of  wood  ;    collection  and  utilisation  ot 

by-products. 

Manvfacture  of  Manures. 

Transformation  of  waste-products  of  the  residues  of  factories  ;  conversion  of  animal  matters  into  manures. 

Blood,  skins  or  hides,  leather,  horn. 
Bone,  green,  degelatinised,  precipitated  phosphate  of  lime. 
Origin  of  sodium  nitrate,     liefining. 

Manufacture  of  ammonium  sulpliate,  of  gas  ;  distillation  of  bones. 
Extraction  and  refining  of  potassium  salts  at  Stassfurt. 

Origin  of  dephosphorised  wastes.  -nr       ^    j. 

Extraction,  enrichment,  and  drying  of  French,  Algerian,  and  Tusinian  phosphates  ot  Jime.     Manufacture 

of  superphosphates. 

Retting  of  textile  plants. 

Layering  of  flax  (linum  usitatisslmum)  and  hemp  ;  theory  of  retting.  _ 

Eetting  of  flax  In  running  and  still  water  and  on  meadows.     Of  hemp  in  rivers  and  on  meadows.     Eettmg 
of  jute,  ramie-fibre,  etc. 

Conserves. 

Principles  of  preservation  of  foods.     Conservation  by  drying.     Fruits,  peas,  beans,  etc. 
Bg  antiseptics.     Salt,  sugar,  acetic  acid. 
By  heating.     Legumes,  fruits. 

Milk  industry. 
Constitution  and  chemical  composition  of  milk  ;  variations  in  its  composition ;  statistics. 
Control  of  its  purity.     Eapld  determination  of  cream  and  butter.     Content. 
Organisation  of  a  dairy. 

Collection  of  milk,  cooling,  despatch.     Pasteurisation,  condensing,  sterilisation. 
Spontaneous  separation  of  cream.     Mechanical  separation.     Creameries. 
Preparations  by  polarisation. 

Mam  facture  of  butter.— Theovj  ot  c\\\xvnma.   Acidification  of  the  cream.    Churns  and  churning.  Washing 
and  malaxage.     Utilisation  of  skimmed  milk. 

Manufacture  of  Margarine. 

Cheese  manvfacture. 
Theory  of  curdling,  and  of   maturing  cheese.     Pure  ferments.      Camembert,  Brie,  Dutch,  Koquefort, 
Grruyere  cheeses.     Composition  and  alimentary  value  of  cheeses. 
The  above  gives  in  mere  outline  the  subjects  covered  by  the  course  in  Agricultural  Technology. 
It  is  obviously  extensive,  and  fairly  thorough. 

13.  The  Economics  of  Forestry. — The  importance  of  this  subject  generally,  and  to  our  State  in 
particular,  might  seem  too  obvious  to  need  mention,  were  it  not  for  the  fact  that  the  exploitation  of  our 
forests  is  often  spoliation,  and  there  is,  from  the  continental  point  of  view,  no  adequate  regard  for  our 
future. 

The  course  is  treated  as  follows  : — 

Tlie  Ticonomics  of  Forestry. 
Introduction. — Definitions.     Elements  of  the  economies  of  forestry.     Preliminary  ideas.     Importance  of 
sylviculture  to  France. 

I.  lielations  of  the  Forests  to  the  Soil,  to  the  Climate,  to  the  needs  of  Man  or  Society. 

(A)  lielations  of  the  Forests  to  the  Soil. 

Generalities  :  Vegetable  earth  and  its  geological  basis  ;  formation  of  vegetable  earth  ;  its  various  origins. 

(1)  Influence  of  the  soil  on  forest-lands — 

Properties  which  the  soils  of  forests  ought  to  present.  Preponderant  role  of  water.  Study  of  the 
various  components  of  the  soil  and  various  earths  from  the  standpoint  of  their  affinity  for 
water. 

JNature  of  the  geological  foundation  ;  its  inclinalion. 

(2)  Reciprocal  influence  of  the  forest-lands  on  the  soil — 

Mechanical,  physical,  and  chemical  actions. 

Formation  of  humus.     Its  various  roles.     Conclusions.     Comparison  between  tlae  agricultural  and 

forest  cultivation,  especially  from  the  point  of  view  of  the  soil. 
Permanence  of  species. 
Particular  exigencies  of  species  from  the  standpoint  of  the  mineralogical  composition  of  the  soil. 

Calcareous  and  non-calcareous  soils.     Indifferent,  selected,  and  characteristic   species.     Species 

that  select  and  that  avoid  lime. 
Eelation  between  the  mineralogical  composition  of  the  soil  and  the  forest  distribution. 
Forest  distribution  from  a  geological  standpoint. 

(B)   Relation  of  Forests  to  Climate. 
Generalities  :  General  climate  ;  heat  at  the  surface  of  the  earth  ;  chief  circumstances  which  influence 

the  distribution  of  this  heat ;  modifications  occasioned  by  the  principal  meteorological  factors. 
(1)   Influence  of  the  general  climate  and  of  meteorological  factors  on  forest-lands — 

Temperature.     Humidity.     Light.     Electricity!    Winds.    Mists.    Fogs.    Eain.    Snow.    Hail.    Dew. 

White  frost.     Hoar-frost.     Glazed  frost. 
Climate  from  a  more  limited  standpoint ;  local  climate  ;  climates  of  plain,  of  mountain,  of  slope,  or 

of  hill. 
Influence  of  the  local  climate  on  forest  vegetation. 
Eelation  between  the  relief  of  the  ground  and  forest  distribution.  (2) 
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(2)  Beeiprocal  influence  of  forests  on  the  climates  and  on  meteorological  factors 

Temperature.     Degree  of  humidity  (absolute  and  relative).     Eains  (formation  and  distribution). 

Winds.     Hail.     Dew. 
Greneral  distribution  of  the  waters. 
Springs  and  water-courses  (three  components  :  evaporation,  percolation,  flow). 

(a)  Study  of  evaporation.     Influence  of  forests  thereon. 

(b)  Study  of  infiltration  and  percolation.     Influence  of  the  forests  thereon, 

(c)  Study  of  streams.     Influence  of  forests  on  streams.     Eesume  and  conclusions. 
Accidental  circumstances.     Floods.     Principal  causes.     Influence  of  forests  on  floods. 
Torrents  in  general.     Their  effects  and  causes. 

Alpine  torrents.     Origin  of  ancient  torrents  ;  of  recent  torrents.     Influence  of  forests  thereupon. 

(C)  Belations  hetivoen  Forests  and  human  nceJs. 

Influence  of  man  on  forests. — Exploitations  for  the  satisfaction  of  his  need.   Influence  of  forests  on  man. — 
The  products  they  supply  to  him. 

(1)  Material  products  of  forests — 

Clascjification  according  to  human  needs.     Firewood,  timber  for  general  use,  industry,  etc. 
Classification  of  woods  according  to  their  density.     Elementary  chemical  composition  of  woods. 

Immediate  composition. 
Structure  of  woods.     Elementary  tissues  or  anatomical  elements  of  the  annual  layer.     Eelation  for 

the  same  species  between  the  thickness  of  the  annual  yield  and  the  density  of  the  wood,  or 

qualities  determined  by  density. 
Eorm  of  the  annual  growth.     Medullary  canal.     Pith.     Medullary  spots. 
Sap-wood  and  heart.     Transformation  of  the  sap-wood. 
Defects,  vices,  and  diseases  of  woods. 
Aspects  of  trees  at  different  stages  of  growth.     Annual  consumption  of  wood  in  France. 

(2)  Immaterial  products  of  forests. 

Action  of  forests  as  it  relates  to  the  existence  and  the  health  of  man,  and  as  to  his  security. 

Study  of  species  from  the  standpoint  of  the  three  relations  previousli/  referred  to. 

(1)  Leafy  species. 
The  oak  genus  ;  characters  common  to  the  eight  or  indigenous  species. 

(1)  Oaks  with  caducous  leaves.     Distinctive  characters. 

(2)  Oaks  with  persistent  leaves.     Distinctive  characters. 

Supplementary  study  of  the  oak  from  the  point  of  view  of  the  production  of  tan-bark  and  cork. 

Beech.     Toke-eltn.     Chestnut-tree.     Birch-tree.     Alder-tree.     Maple-trees.     Elms.     Ash-trees. 

Linden  or  Lime-tree,  Poplar  (Aspen,  white,  gray,  black,  Canadian,  etc.)  : 

"Willow  (marked  and  white  willows)  : 

Osier  willows  (white  willows,  viminal,  almond,  purple,  fragile,  etc.).     Production  and  maintenance  of 

plantations  of  willows  or  osier-beds. 
Wild  cherry-tree,  beam-trees,  mountain-ash,  hazel-tree. 
Eobinia  pseudo-Acacia  (the  Locust-tree  of  the  United  States). 

(2)  Eesinous  species. 

(A)  Fir-trees  :  Fir-tree  properly  so  called,  epicea,  larch. 

(B)  Pine-trees. 

(i)  Two-leaved  pines,  sylvestris,  maritime,  Aleppo,  laricio,  black  or  Austrian,  mountainous. 

(ii)  Five-leaved  pines.     Cembro.     Weymouth. 
Differences  between  pine  and  fir-trees  from  the  point  of  view  of  forest  culture. 
Differences  between  the  resin  and  the  leaves  from  the  point  of  view  of  forestry. 
Fructification  of  the  various  kinds. 

G-eographical  distribution  of  the  most  important  species, 
Conclusions. 
General  law  relative  to  the  position  of  species,  and  to  the  higher  limit  of  vegetation. 

II.  Means  of  utilising  or  ameliorating  the  relations  of  the  forests   to   the  soil,   climate,   the  requirements 

of  man. 
Methods  of  Treatment. 
Forests  of  tall  trees. 

(A)  Forests  in  the  state  of  nature  ; 

(B)  Tall  trees  before  1669 :  method  of  gardening  ;  ,,„,,•  j    i     ^• 

(C)  Treatment  of  tall-forests  prescribed  by  the  ordinance  of  1669 ;  method  of  taking  and  planting. 

(D)  Treatment  actually  in  force  ;  mode  of  clearing. 

Eegeneration  and  improvement  (theory  and  practice).  ^  j       r    i,-      • 

Mode   of  forced  culture  in  three  special  circumstanses.     Application  ot   the  mode  ot  thinning. 

Application  of  the  mode  of  culture. 
Felling,  dressing,  and  removal  of  the  products  in  tall  forests. 

Copse. 
Two  modes  of  treating :  simple  copse  and  undergrowth. in  tall  forest.  ,  .-, 

(A)  Simple  copse.     Special   features.     Matters   relating  to  simple  copses,  and  to  copse-undergrowth 

(felling,  dressing,  and  clearing  of  the  products  m  the  copse).  ,  ,        , 

Simple   copse  of  oak  (evergreen  oak,  kermes  and  tauzin  ;  English  and  pedunculate  oak. 
Copse  Sarte  (1)  variety  of  simple  copse:  Sartage.     Advantages  and  mconveniences. 
Simple  beech  copse,  and  other  kinds.  .        ^     .     j 

Simple  copse  of  the  chestnut-tree,  of  the  alder-tree,  of  the  robinia,  of  mixed  species. 
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(B)  Copse  under  forests  of  tall  trees.     Generalities. 

Staddliug. 

Number  of  the  reserves. 

Laws  relative  to  the  intensity  of  the  thicket :  consequences. 

Works  of  maintenance  of  the  copse  in  tall  forests. 

(a)  Copse  :  artificial  re-stocking,  clearing,  etc. 

(b)  Eeserve :  pruning,  lopping. 

Artificial  reafforestation. 

(A)  Seed-plots.  .  ,   ,       j-  j  i        • 
Collection  and  conservation  of  seed.     Qualities.     Preparation  of  the  ground  (weeding  and  burning, 

rendering  wholesome). 
Season  to  adopt.    Quantity  of  seed.     Seed-plots  properly  so-called  ;  transplanta,tion. 
Special  matters:— Seeds  of  oak,  beech,  fir,  opicea,  pinus,  sylvestris,  maritime  pine. 

(B)  Plantations.     Generalities.     Plants  taiien  from  the  forest.     Nurseries.     Site. 

(a)  Cultivation  of  plants  in  a  nursery. 

(b)  Maintenance  of  the  nursery  and  of  plants. 

(c)  Improvement  of  plants. 

(d)  Eemoval  of  plants. 

Plantation  properly  so-called,  season  to  adopt,  making  the  holes,  spacing  the  plants,  setting. 
Maintenance  of  seed-plots  and  plantations. 
Selections  for  re-stocking  (species  and  mode). 

(C)  Cuttings. 

(D)  Layers. 

Influence   of   the  humidity  on  the  success  of  the  artificial  reafforestation,  and  in  general  on  the 
existence  of  forests. 

Estimate  of  wood. 

(1)  Single  trees  of  large  dimensions.     Contents  of  the  trunk,  and  of  the  upper  part  (great  branches  and 

twigs). 

(2)  Trees  of  large  dimensions  (3  cases). 

(3)  Young  wood  (2  cases). 

(Ij  Mixture  of  young  and  of  old  wood. 

Sale  of  wood. 

(1)  Wood  for  general  purposes. 

Timber-works.     Eailway-sleepers.     Telegraphic  posts.     Mine  props,  etc.     Measuring,  cubature,  and 

sale  of  round  and  square  timber. 
Ship  timber. 

(2)  Timber  for  industry,  manufacture,  etc. 

Sawn  oak,  beech,  fir,  epicea  and  wild  pine. 
Split  timber.     Oak  Split  beech  shaping  and  manufacture  of  sabots  :  split  fir  and  epicea. 

(3)  Firewood. 

Block.     Eound  log.     Small  timber.     Pagots.     Brushwood.      Factors  of  transformation  applicable  to 

firewood. 
Yields  in  wood-work  and  in  firewood  of  trees  tbat  may  be  cultivated  in  the   copse  and  in  the  tall 

forests  (results  of  experiments). 

Carriage  of  Timber. 

Transport  properly  so-called  :  (3  cases  to  be  discussed  in  carriage  of  timber).  The  cases  discussed  are 
carriage,  viz.,  direct  labour,  by  beasts  of  burden,  by  streams,  rafts,  etc.,  over  various  classes  of 
roads,  in  railways,  and  cinals. 

Cost  per  kilometre. 

Cost  of  maintenance  of  roads  per  kilometre  ;  of  carriage  per  ton,  per  kilometre. 

In  practice:  initial   carriage,   unloading,  i.e.,  secondary  carriage,   concentration  of  products,  carriage  to 

market. 

Money  value  of  fallen  timber. 

Ketermination  of  the  net  value. 
Wood  for  industries.     Firewood. 

Conservation  of  Timber. 

(1)  Fallen  timber. 

(a)  Firewood. 

(b)  Lumber.     Natural  processes  :  aeration,  immersion.     Artificial  processes  :  coating,  injection. 

(2)  Fallon  timber.      Insects.       Cryptogamic  invasions.    Mammifera  (game).    Fire.    Eemoval  of  dead 

leaves. 

III.  Choice  and  Application  of  Method  of  Treatment  in  the  highest  interests  of  the  proprietors. 

Management  of  Forests. 

Object  to  be  attained.  Problem  to  be  solved.  Successive  operations  ;  abrid<?ed  theory  of  management ; 
practice.  j  ./  =  i 

Statistics.     Possibility  of  exploitation. 

(A)  Exploitability  with  reference  to  products. 

(B)  To  the  regime  and  the  mode  of  treatment. 

(C)  To  the  position  of  the  proprietor. 
State.     Individual.     Commune. 

Plan  of  exploitation  of  the  copse     Plan  of  staddliug.     Of  regular  tall  fqrest^,     Fot^slbllity. 
Course  to  bg  fqllgwed  \^  aTtificial  forests  qf  tall  trees,  .    ^    u     y. 

:Eiim^tiQ1\ 
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Estimation  of  value  and  quaniitij  of  Hmher  in  forests. 
Commercial  value  of  the  capital. 

Nature  of  the  value  of  forest  property.     Its  possible  transformation.     Value  estimated  on  the  basis  of 

its  stock  or  timber  and  its  area. 
Principles  on  which  the  rational  estimation  of  a  forest  rests. 
Preservation  of  timber  in  its  actual  condition. 
Transformations  or  modifications   of  a  forest  for  which  three  bvpothoscs  conceruins;  tlic  cop^c  may  bo 

considered.  ''  i  ■         J 

(1)  Grubbing  up. 

{i)  Modification  of  the  scheme  of  management. 

(3)   Change  in  the  exploitation  period  and  scheme  of  treatment. 
Method  to  follow  in  the  case  of  forests  of  high  trees. 
Formulfe  applicable  to  the  calculations  and  estimation  of  the  wood. 

IV.  Political  Economy  applied  to  forestry  questions. 
Obstacles  encountered  in  the  science  of  forestry  ;  dangers  which  menace,  or  which  have  menaced,  forests  ; 
causes  which  oppose  the  development  of  forestry,  and  which  modify  it. 

(1)  G-eneral  causes  determined  by  the  relations  of  the  forests  of  all  kinds  to  the  requirements  of 
the  agricultural  and  pastoral  industries;  by  competition  with  coal,  iron,  foreign  woods;  and 
finally  by  the  insufficiency  or  imperfection  of  the  means  of  transport,  from  the  point  of  view  of 
forestry  itself. 

(2)  Special  causes,  inherent  in  forests  of  each  kind,  variable  according  to  the  position  of  the 
proprietor. 

(i)  Forest  belonging  to  individuals, 
(ii)  To  communes  and  public  bodies, 
(iii)  To  the  State. 

It  may  be  mentioned  that  the  special  course  in  Forestry  in  all  European  countries  is  very 
thorough. 

It.  Course  in  Viticulture. — The  course  in  viiiculturo  is  not  identical  year  after  ye.ir.  It  consists 
of  25  lectures.  These,  of  course,  cannot  possibly  traverse  the  subject  with  ideal  thoroughness  ;  but  the 
generalities  are  always  included,  and  each  year  a  particular  feature  is  thoroughly  discussed.  This  has  the 
advantage  that  the  general  outline  is  kept  before  the  mind  of  the  student,  and  at  the  same  time  typical 
thoroughness  of  treatment  is  exemplified,  and  remains  as  a  model  for  further  study  of  the  subject  should 
the  student  specialise  therein. 

The  programme  of  the  course  is  as  follows  :  — 

Viticulture. 

Climatology,  Geography,  History. 
(1)  Importance  of  Viticulture  in  France  and  in  foreign  countries. — Comparison  of  the  culture  of  the  vine 

with  the  other  cultures  in  France.     Value  of  the  soil  and  of  the   products,  cost  of  culture. 

Constitution  of  viticultural  property.     Economic  crises   in  viticulture  and   their  reaction  on 

public  wealth  and  population.     Gross  and  net  products,  yields.     Statistics  of  the  cultivation, 

production,  and  consumption  of  wine. 
"Wine  and  hygiene;  wine  and  taxes;  wine   and   international  relations;  wine   in   relation   to   the 

agricultural  wealth  of  France. 
(2")  InAuence  of  Climate  on  the  cultivation  of  the  Vine.— The  cultural  limit  of  the  vine  throughout  the 

world.     Influence  of  latitude.     Temperature,  rain,  light.     Local  influences:  altitude,  aspect, 

situation. 
Phases  of  vegetation.     Period  of  vintage,  the  temperature,  influence  of  species,  and  of  the  vines, 

precocity. 
Viticulture  in  the  French  colonies,  in  sub-tropical  and  tropical  climates. 
Influence  of  climatic  conditions  on  the  quality  of  the  wines  produced ;  characteristics  or  the  great 

French  wine  regions,  and  comparison  with  the  foreign  wine-producing  countries. 

(3)  Geographical  distribution  of  the    Fi«e.— Comparison  between  wild  and  cultivated  vines  ;  cultural 

and  botanical  limit.     Extreme  climates  and  special  processes  of  culture.  .         „    , 

Influence  of  the  economical  conditions  of  production  on  the  cultural  limit.  Eetrogression  of  the 
culture  of  the  vine  to  its  cultural  limit,  in  France  and  in  foreign  lands,  under  the  influence  of 
economic  conditions.  ,  i  •  , 

(4)  Former  distribution  of  the  vine.-Yossil  vines.     Origin  of  the  culture,  general  history. 

(5)  Eisfory  of  French  Viticulture  in  various  parts  of  France.— kctnal  condition ;  general  statistics  of 

viticulture  and  of  production  in  the  various /)f2)cfritmenCs.  ,,,.,, 

(6)  Geographical,  topographical,  and  cultural  study  of  the  French  wine-growmg  ;  general  character  of  the 

culture  and  of  the  wines  produced.  n  ,,      r    •  /r.\   ni  r-t?\  tx, 

(A)  South-West.  (B)  Charente.  (C)  Wuie-growing  of  the  Loire.  (D)  Ch.ampagne.  _  (E)  The 
Northern  region.  (F)  Wine-growing  in  the  East,  (G)  Burgundv.  (H)  Beaujolais  and 
Maconnais.     (I)  Banks  of  the  Rhone.     (J)  Provence,  Languedoc,  and  EoussiUon.     (K)  Algeria 

(7)  WinTgroiZg'in  foreign  ZanJ^.-Importance,  wines  produced,  general  characters  of  the  culture, 

(A)natriBrSpain.  (C)  Portugal.  (D)  Greece.  (E)  Switzerland.  (F)  Germany  and  Austria- 
Hungary.  (G)  Principalities^f  the  Balkans  and  Russia,  Turkey  in  Europe  and  iurlcey  m 
Asia  (H)  America:  Chili,  Argentine  Republic,  Peru,  Brazil,  T^olma,  and  Uruguay,  Mexico, 
Califorpi^,  an4  United  States,     '  Awfehgraphy, 
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AmpelograpTiy . 

(1)  Family  of  Amp  elide  cb.     Various  kinds  and  their  cultural  value. 

(2)  Genus  Vitis,  and  species.     Cultivated  vines.     Morphology,  anatomy,  and  physiology.     Branches  and 

tendrils.  Dobourrement,  pleura,  aoutement  (ripening  in  the  heat  of  August),  Eoots.  Leaves 
and  functions.     Plowers  and  efflorescence.     Praits  and  maturation.     Seed  :  specific  characters. 

(3)  Vitis  Vinifera,  characters  of  the  species,  varieties  and  variation,  the  cepage,  History  of  Ampelography. 

Ampclographic  systems. 

(4)  Importance  of  the  vine  and  of  its  cultural  value  ;  "  encepagement."     Ampelographical  descriptions. 

(5)  Monographical  study  of  vines  and  their  cultural  value. — -(A)  Vines  of  the  Gironde  and  of  the  South- 

West,  types  of  enoepagemenfs  in  the  Modoc,  the  Graves,  the  country  of  the  Sauternes,  Palus, 
Saint-Emilion,  the  Cotes,  the  Dordogne,  Gers,  the  Landes,  the  viticulture  of  the  Garonne. 
(B)  Vines  of  the  Charentes,  Deux-Sevres  and  Vendee.  (C)  Vines  of  the  Loire,  of  Anjou,  and 
of  Saumurois.  (D)  Vines  of  the  Xorth  and  Central  France,  e.arly  vines.  (E)  Table  grapes 
and  preserved  grapes.  (P)  Vines  of  Burgundy,  of  Champagne,  of  Yonne,  of  Beaujolais,  and  of 
Maconnais.  (G)  Vines  of  the  East,  of  Alsace,  and  of  the  borders  of  the  lihine.  (I)  Vines  of 
the  South :  Languedoc,  Provence,  Eoussillon,  Algeria,  and  Tunis.  Pormulas  of  encepagement. 
(J)  Principal  Spanish,  Portuguese,  Italian,  Swiss,  Algerian,  Asiatic,  and  American  vines. 

(I)  Culture. 
Pruning. 

(1)  Pruning   the   vine. — Principles   and   gener.alities.      Pormative   and   grape-bearing    branches,   their 

selection.     Pruning  the  wood  of  the  year  and  old  wood,  etc.     Instruments.     Periods  of  pruning. 

(2)  Systems  of  pruning :  Their  comparative  value  in  the  various  regions,  their  influence  on  the  quality 

and  productivity. 

(3)  Principal  systems  of  pruning  of  the  various  vificullural  regions  of  France. — Pormation,  management, 

and  maintenance  of  the  vine,  espaliers,  etc.,  etc.  The  South,  Beaujolai.s,  and  Charentes.  Medoc, 
Graves,  Sauternais,  Saint-Euiilionais,  Palus,  Cotes.  Isere,  Alsace,  Tonne.  Burgundy,  Cham- 
pagne, Ermitage,  Cotie-Eotie.  Guyot,  Dubreuil,  Cazenave,  Marcon,  Thomery,  lioyat,  Sylvoz, 
Alesrouze,  Walfard,  Chaintres,  Quarante,  double  Guyot  systems,  etc. 

(4)  Support  of  vines,  props,  training  on  iron  wire. — Various  net  costs. 

(5)  Green  prunings. — " Epamprage"  (lopping  off  the   leafy  branches  of  the  vine),  nipping  off  the  buds, 

pincement  (nipping  off  the  heads  of  buds),  pruning,  stripping  off  the  leaves,  suppression  of  the 
grapes,  annular  incision,  etc.,  etc.     Cultivation  of  forced  raisins :  Prance  and  foreign  countries. 

(II)  Soil  and  Manures. 

(1)  Influence  of  the  soil  on  the  cultivation  of  the  vine,  the  quality  and  quantity  of  the  products. 

(2)  Geological  characters  of  the  principal  soils  of  the  great  wine-vineyards. 

(3)  Influence  of  the  various  elements  in  the  soil  on  the  quality  and  quantity  of  the  products. — Colouration, 

compactness,  pebbles,  humidity.  Iron,  limestone,  clay,  silica,  magnesia,  humus.  Analyses  of 
the  soils  of  the  principal  growths,  and  deductions  therefrom. 

(4)  Chemical  composition  of  the  vine  at  various  periods  of  growth. — Influence  of  the  soil  and  of  the  stock  ; 

American  and  Prench  vines,  grafted  vines.     Quantity  of  materials  abstracted  per  hectare  and 
per  year  in  various  vineyards. 
Conclusions  as  to  use  of  fertilisers. 

(5)  Manures. — History  of  opinions  as  to  the  necessity  of  manuring  for  vines,  and  as  to  their  action  on 

the  quality  of  the  wines. 
Vineyards  of  great  yield  and  vineyards  yielding  fine  wines :  orientation  to  give  to  the  selection  of 

the  manures. 
Action  of  the  various  manures  of  animal  origin  and  vegetable  origin ;  their  selection,  quantity  to  be 

used.     Economical  conditions  of  production  and  purchase   of  manures  in  the   wine-growing 

countries.     Green  manures. 
Chemical  manures;   their  role  in  viticulture;   action  of  the  various  elements  (potash,  phosphoric 

acid,  nitrogen,  lime,  plaster,  sulphate  of  iron,  etc.)  on  the  vegetation,  the  production  of  timber, 

the  quality  and  the  quantity  of  the  wine.     Pormulse  of  chemical  manures.     Potation  of  the 

manuring  for  the  intensive  culture  and  the  culture  of  great  vineyards.     Clays  and  composts. 
Application  of  the  manures,  spreading  out,  period,  purchase. 

(Ill)  Annual  Cultures. 

(1)  Autumn  work  in  cold,  temperate,  and  warm  countries.     Instruments. 

(2)  Winter  work. 

(3)  Work  in  spring  and  summer  in  the  various  districts.     Instruments. 

(4)  Summer  irrigation  in  the  warm  countries  ;  its  importance  and  influence. 

(5)  Annual  expenses  of  culture  and  their  distribution  in  various  vineyards 

(6)  Vintages.     Conditions  to  be  sought  for  in  the  maturation  of  fruits 'for  the  production  of  various 

wines.      Technical  characters  of  the  industrial  maturation.     Tests.     Influence  of  the  various 

component  elements  of  the  must  on  the  constitution  of  the  vines  of  the  Southern  or  Northern 

regions  ;  conclusions.     Estimates  from  the  standino-  crop 
Organisation  of  the  vintage  in  the  various  Prench   vineyard  regions.      Apparatus  and  means  of 

collecting  the  crop  and  transporting  it ;  distribution;  net  cost  per  hectare  and  per  hectolitre. 

Special  organisation  m  the  large  vineyards,  and  in  the  warm  countries,     llefrigerating  systems. 
Placing  m  cellar,  fermentation.  ="  B    J""'"^      • 

Crop  of  table-raisins  ;  packing,  expedition,  conservation. 

(IV)    Creation  and  Eeconstruclion  of  Vineyards. 
(1)   Influence  of  the  phylloxera  crisis.     New  conditions  for  the  creation  of  a  vineyard 
(2j  History  ot  the  phylloxera  disease ;  its  significance 

(3)   Action  of  phylloxer^^^^^  Evolution  of  the  phylloxera.     Biology  of  the  insect  considered 

Tm^o^tlt^tcw'^'""'^  existing  in  virtue  of  cultivation.     Phylloxera-les.ons.     Their 

(4) 
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(4)  Resisting  powers  of  American  vines.     Influence  of  soil,  climate,  species. 

(5)  Comparative  value  of  various  processes  in  the  slru<j;mle  against  phylloxera      Conclusions 

(6)  Treatment  by  esliDCtion  and  the  Balbiani  process.     Curative  treatment.     Insecticides.     Submersion 

band.     Carbon  disulphide  and  dissolved  sulphur.     Potassium  sulphocarbonatc 

(7)  American  vinos.     Study  of  species. 

(8)  Creation  of  varieties  and  stocks  by  hybridisation.     Seeds.     Selections  of  cuttings  and  Eraftings  ■ 

cultural  importance.  '^  "   ' 

(9)  Graftings,  and  direct  production.     Hybrids. 

(10)  Asexual  hybridisation. 

(11)  Chlorosis  and  adaptation.     Conclusions  as  to  selection  of  graft-bearers  for  various  soils 

(12)  Vine  cuttings  and  nurseries. 

(13)  Grafting,  aflSnity,  system  of  graftings,  nurseries,  graft-cuttings,  selection. 

(14)  Layering.    New  conditions  involved  in  reconstruction. 

(15)  Plantation  of  vine.       Preparation  of  the  soil;    work;    drainage.      Spacing   in   various   districts. 

Grouping  of  the  vineyards.     Periods  for  planting.     Sketch  of  plantation  according  to  various 
systems  :  its  execution.     Care  to  bo  given  to  young  plants. 

(16)  Cost  of  creation,  and  of  culture  in  various  wine-growing  districts.     Study  of  hand-labour  and  the 

social  conditions  of  the  vigneron  in  various  districts. 

Diseases  of  the  Vine. 
(1)  General  and  economic  considerations.      (2)  Physiological  maladies.      (3)   Meteorogical   disasters. 
(4)    Bacterial  diseases.      (5)    Cryptogamic  diseases.      (6)    Diseases  due  to  animal  parasites. 
(7)   Treatment  of  diseases  and  culture. 

15.  Conferences  on  VitiouUure.— Besides  the  lectures  above  referred  to,  there  are  a  series  of 
"  Conferences  "  on  pruning,  grafting,  diseases  of  the  vine,  etc.     The  programme  is  as  follows  :— 

Conferences  on  Viticulture. 

(1)  Pruning. — Utility  of  pruning.     Principles  of  pruning.     Various  prunings,  practical  considerations 

concerning  the  choice  of  methods. 

(2)  Grafting.— 'S.i&tovj  of  grafting,  its  actual  role.     Preparation  of  the  scion  or  graft  and  of  the  stock. 

Choice  of  a  graft.     The  various  grafts:  English  cleft-grafts,  plain  cleft-grafts,  shoulder-grafts, 
etc.     Grafting  machines.     Nurseries. 

(3)  Stocks. — Ampelography  and  characterisation  of  the  most  extensive  stocks  ;    general  considerations 

concerning  their  use. 

(4)  Diseases   of  the  Vine. — Practical  preparation  of  solutions.      Their  use.      Immediate  signs  of  the 

diseases. 

Excursions  are  made  to  the  vineyards  in  the  environs  of  Paris,  and  practical  demonstrations  of 
pruning  and  cultural  operations  are  given  on  the  ground.  Besides  this,  an  excursion  is  made  to  a  great 
Prench  vineyard. 

This  completes  the  course  on  viticulture.  It  need  hardly  be  mentioned  that  there  is,  of  course, 
a  special  laboratory  in  connection  with  viticulture. 

16.  Colonial  Culture. — In  order  that  the  general  character  of  colonial  culture  may  be  understood, 
there  is  a  course  of  15  lectures,  the  programme  of  which  is  hereunder : — 

Colonial  Cultures.     (15  Lectures.) 
1st  Part. 
What  constitutes  Colonial  Culture. 
"What  distinguishes  colonial  from  metropolitan  agriculture.     It.s  proper  influence  on  the  development  of 
the  wealth  of  the  colonies  and  the  metropolis.     Interest  that  it  presents  for  those  who  desire  to 
devote  themselves  to  it. 
Eelations  of  the  mother  country  and  the  colonies. 
Customs  tariffs.     Facilities  given  to  agricultural  colonisation.     Organisation  of  agricultural  services  in 

the  colonies.     Experimental  gardens  and  the  colonial  garden  ;    their  role  and  relations. 
Present   situation   of   colonisation   in   the  Erench   po.'isessions.      Difference   between   commercial   and 

agricultural  colonisation. 
Exploitation  of  natural  products  and  cultural  production. 

Organisation  of  the  exploitation  in  the  Colonies. 
Agricultural  concessions.      General  conditions  of  their  grant.     The  societies  for  exploitation.     Their 
various  modes  of  organisation.     General  conditions  which  must  control  their  organisation  and 

progress.  .      .      ,    ^  ,     . 

General  conditions  which  govern  cultivation  in  the  Colonies. 

(1)   Climatic  conditions.      (2)   Economic  conditions.      Influences  which  these  exert  on  the  choice  of 
cultures  to  be  carried  out  and  methods  to  be  followed. 

Characteristics  of  Colonial  Culture. 
Studv  of  climate.     Temperature,  humidity,  light.     Influence  of  these  agents  on  vegetation.     Differences 

in  practical  cultivation  depending  on  the  distribution  and  action  of  these  agents. 
Plants  cultivated  for  living,  for  industrial  use.      Kotation  of  crops,  and  dressing  by  means  thereof. 

Multiplication  of  plants.     Eeasons  for  methods  of  improvement  of  selection,  oi  hybridisation, 

etc.     Transformation  of  plants  by  culture.  ^  ^    ,  .     ,     , 

Improvement  of  Soil.-Sele<ition  of  plot  and  location  of  a  plantation.  _  Forest  lands  and  plain,  herbaceous 

lands.   Total  and  partial  clearing.   Study  of  the  soil ;  analysis.   Creation  of  an  oasis.  Hydraulics 

in  so  far  as  application  to  the  colonial  culture  is  concerned. 
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2nd  Part. 
Study  of  the  French  Oversea  Fossesstons.—  Co^omes   and  protectorates.      Population  and  exploitation 

colonies.     Eules  which  should  govern  the  organisation  of  exploitations  in  each  case.     Economic 

regime  of  the  colonies.     Customs  duties.     Octroi  de  mer,  etc.,  on  entrance  into  exit  from  the 

colonies.     Eights  affecting  the  importation  of  colonial  products  into  the  mother  country. 
Administrative   orc/ainsation   of  the  Colonies. — Their   economic  machinery.      Methodical  study_  of   the 

colonies  with  reference  to  their  climate,  their  agricultural  productions,  and  their  administrative 

organisation. 
Cultures  which  may  he  undertaken. — Summary  study  of  these  principal  cultures.     Natural  products,  and 

what  can  be  obtained  therefrom. 
The  African  Colonies. — Algeria,  Tunis,  Senegal,  Soudan,  Guinea,  Ivory  Coast,  Dahomey,  French  Congo, 

Madagascar,  La  Keunion,  Coast  of  the  Somalis. 
Colonies  of  Ana,  Ameriei,  and  Oceania. — Indo-China,  Gruiana,  Martinique,  Guadeloupe,  New  Caledonia, 

Possessions  in  Oceania. 
The  course  gives  a  fairly  complete  view  of  what  is  possible  in  colonial  enterprise. 

17.  Comparative  Agriculture. — The  comparative  study  of  agriculture  is  calculated  to  broaden  the 
conceptions  of  its  significance  for  the  world  at  large,  and  to  widely  qualify  the  scientific  agriculturist.  The 
course  is  one  of  30  lectures,  covering  the  ground  indicated  in  the  following  programme  : — 

Comparative  Agriculture.     (30  Lectures.) 

Aim  of  the  Course. 

Study  of  Agriculture  in  the  various  natural  regions  of  France,  and  in  the  principal  foreign  countries. 

1st  Part. — France. 

DifTerent  factors,  according  to  which  the  systems  of  culture  vary — soil,  climate,  economical  conditions.  In 
France  the  soil  is  the  preponderating  factor.  The  soil,  or,  rather,  its  geological  constitution, 
determines  the  various  systems  of  culture  found  in  the  very  numerous  and  varied  natural 
regions  of  France.  Hence  geology  should  be  taken  as  a  basis  for  the  agricultural  study  of  the 
various  natural  regions  of  France. 

Method  pursued  in  the  study  of  comparative  Agriculture  of  the  various  natural  regions  of  France. 

(I)  Eapid  survey  of  the  geology  of  the  natural  region  studied. 

(II)  Eegime  in  respect  of  water,  springs,  phreatic  sheets  of  water,  etc.  ;  consequences  thereof — (1)  On 
the  group  of  habitations  (villages,  isolated  farms)  ;  (2j  on  tlie  scheme  of  culture  (drainage, 
irrigations). 

(III)  Nature  of  the  agricultural  lan.Is  of  the  region  ;  their  physical  and  chemical  composition  ;  result  of 

the  analyses  of  lands  ;  results  oF  the  experimental  fields  established  in  order  to  discover  the 
qualities  of  the  lands  ;  discussion  of  results. 

(IV)  The  climate  of  the  natural  region  studied  in  particular  ;  temperature,  rainfall,  etc. 

(V)  Special  economic  conditions  of  the  region  ;  means  of  communication  ;  proximity  to  great  centres 

of  population  ;  local  industries. 
(VI)  Agricultural  statistics  of  the  prii:cipal  products  of  vegetable  and  animal  origin  of  the  country. 
(VII)   Systems  of  culture  in  the  country  ;  history  of  these ;  their  raison  d'etre  formerly  and  at  present ; 
the  systems  discussed. 

(VIII)  Detailed  monographs  of  exploitations  may  be  cited  as  examples  of  suitable  systems  of  culture. 
Improvements  necessary. 

In  following  such  a  programme,  the  natural  regions  of  France  are  studied,  those  which  present  the 
same  geological  constitutions  being  treated  together. 

Soils  of  natural  regions  formed  hy  the  decomposition  of  primitive  rocks — granite,  gneiss,  etc.— and  by  decom- 
position of  the  primary  or  palsabzoic  group. 

(1)  The  central  group  of  France  (La  Lozere,  La  Correze,  Limousin,  Black  Mountain,  the  Cevennes, 
Lyonnais,  Beaujolais,  Morvan). 

(2)  Brittany. 

(3)  Vendee,  Maine,  the  Norman  Bocage. 

(4)  The  Ardennes,  the  Pyrenees,  and  the  Alps. 

(5)  Les  Maures,  Esterel,  Corsica. 

Natural  regions,  where  the  earths  are  formed  from  the  decomposition  of  volcanic  rjcA-s— trachytes  basalts 
lava,  etc.  '  ' 

Auvergne,  Aubrac,  Mezenc,  and  Velay. 

Triassic  regions. — The  Vosges  and  Lorraine. 

Regions  where  the  Jurassic  system  prevails  :  — 

(1)  The  herbage  of  the  lias  of  Basigny,  of  Charolais,  of  the  Valley  of  Germi-'ny. 

(2)  The  Bessin,  the  plain  of  Caen,  the  Auge  region,  etc.  ° 

(3)  The  Champagne  of  Sarthe,  Belinois. 

(4)  The  plain  of  the  Chareutes  and  of  the  Vendee 

(5)  The  Berry. 

(6)  Burgundy. 

(7)  Region  of   the  East:    Plateau  of  Lmgres,  of   the  Have,   the   Barroi.,  the  coast  region,  the 

W  oevre,  etc.  °      ' 

(8)  Jura. 

(9)  The  Causses.  tj     • 
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Eegions  where  the  Cretaceous  System  prevails. 

^^^  GaS^ues '"  °^  ^^'^  ^''""®  '  '^"''''  °^  *''°  ^^^^^'  «^°°"'5'^^T  '-halns,  the  Alpes  of  Provence.     The 

(2)  The  Paris  basin  ;  Champagne;  theSancerrois. 

(3)  The  Bray  region  ;  the  Boulonnais. 

(4)  Percbe,  Touraine,  Thierache. 

(5)  La  Champagne ;  Pouilleuse. 
(G)  Charentes,  Perigord. 

Faris  Basi  —     ''^"'^"'^"^  regions  where  Tertiary  and  Qmrtcnary  rods  f  remit 

(1)  The  region  of  Caux,  Norman  A'exin,  Eoumois,  Louvaine. 
"     MuS  ^S^'  ^''^  industrial  region  of  the  North,  the  plain  of  Laon,  Soissonnais,  Valois, 

(3)  Brie,  Hurepois,  Beauce. 
South  of  the  Loire — 

(1)  Sologne,  Brenne,  Limagne,  the  plain  of  Forez. 
Basin  of  the  Saone  and  Shone — ■ 

(1)  Bresse,  Dombes. 

(2)  Dauphine,  G-raisivaudan. 

(3)  The  valley  of  the  Rhone,  Paluds,  Crau,  CamartTUo. 
(.4)  Bas  Languedoc,  Eoussillon,  Cerdagne.  ° 

Basin  of  the  Garonne — 
(1)  Aqnitaine. 

(.2)  Beam,  the  Basque  region,  Chalosse. 
(8)  The  moors  of  Gasconv. 

(4)  The  Girondc,  etc. 
Polders  and  peat  hogs. 

Bestime  of  France.     Conclusions. 

Diversity   of  the   natural   regions    of    France :    suitability  for   an   infinite   variety   of    products ; 
specialisation  of  the  different  natural  regions ;  their  solidarity. 

2iid  Part. 
Agriculture  of  the  principal  Foreign  Countries. 
(I)  Method  followed  in  this  study  for  each  country. — Rapid  review  of  the  geography,  especially  of  the 
physical  geography,  of  the  country,  its  principal  natural   regions,   their  comparison  with  the 
natural  regions  of  France,  the  character  of  which  is  most  similar. 
(II)  Economical  conditions  of  the  country  studied  :  regime  in  respect  of  property.     Mode  of  exploita- 
tion.    Means  of  communication,  principal  markets. 
(Ill)  Statistics  of  the  agricultural  products  of  the  country  •  importation;  exportation;  products  which 

create  competition  with  others ;  markets  for  our  products. 
(IV)  Rapid  survey  of  the  agriculture  of  the  principal  natural  regions  of  the  country,  their  particular 

features. 
(V)   (1).  Actual  tendencies  of  the  agriculture  of  any  country.     Great  Britain  and  Ireland.     Belgium. 
Holland.     Denmark.     Sweden   and   Norway.     Germany.     Switzerland.     Austria.     The  North 
of   Italy.     Hungary.     Bulgaria.      Servia.      Roumania.     Russia,    Siberia.      The  United  States, 
Canada.     South  America,  The  Argentine  Republic.  Brazil.     Australia,  the  Indies. 

18.  Course  in  Arboriculture. — The  course  in  arboriculture  consists  of  12  lectures,  or  rather  12 
theoretical  conferences,  and  nix  demonstrations  in  the  field.     It  is  arranged  as  follows : — 

Arboriculture. 

DeiiDition  and  division  of  fruit-tree  arboriculture.     Importance  of  the  production  of  fruit  in  France 

and  Algeria  ;  annual  crop.     Importation  and  exportation. 
Classification  and  enumeration  of  the  principal  kinds  of  fruit  cultivated  in  France. 

(I)   Multiplication  and  production  of  trees  in  the  nursery. 
Utility  of  a  nursery.     Principal  nursery  centres  in  France. 
Creation  of  a  nursery. — Selection  of  the  site;  establishment  of  enclosures  and  shelters;  division  of  the 

plot :  preparation  of  the  soil. 
Natural  multiplication. — Seed  plot;  harvest,  selection  and  preparation  of  seed  ;  conservation  and  testing, 
selection  and  preparation  of  the  soil ;  sowing  ;  care  in  order  to  assure  success  in  the  seed-plot. 
Advantages  and  inconveniences  of  natural  multiplication. 
Artificial  multiplication — 

(1)  Grafting:  Definition  and  advantages.  Influences  of  the  stock  and  of  the  graft.  Conditions 
of  success.  Different  kinds  of  graftings  :  (i)  by  approach  and  by  non-detached  branch  ;  (ii) 
by  detached  branch  ;   (iii)  by  detached  bud. 

(2)  Layering. — Definition.  Advantages.  Conditions  of  success.  Description  of  various  modes  of 
layering  ;  simple  and  compound  layers. 

(3)  Cuttings. — Definition.  Advantages.  Conditions  of  success.  Description  of  various  methods  ; 
branch,  root,  and  leaf  cuttings. 

Transplantation  into  the  nursery.     Formation  of  trees.     Transplantation  of  trees. 

(II)  Creation  of  the  Fruit  Garden. 
Definition  of  fruit  gardens,  fruit  and  kitchen  gardens,  and  orchards. 

Creation  of  the  fruit  garden. — Selection  of  site  ;  climate,  situation  and  aspect.     Nature  of  the  soil  and 
_.  ,^  subsoil ;  extent.     Enclosures :  walls,  fences,  hedges,  drains.     Establishing  of   enclosure  walls 

and  of  partition  walls. 

3 — 4  M  Division 
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Division  and  arrangement  of  the  plot  for  commercial  and  for  private  cuUiuation.     La^jinq   out    of  fruit 

and   Ici/oh'en  ^arrfews.— Preparation  of  soil  and  sub-soil  ;  makiDg  wholesome,  lighter,  improving 

and  dressing,  etc. 
PZa)ji'(jz!io/t.— Selection  and  preparation  of  tre.'.^ ;  period  for  planting;  dressing,  spacing;  distances  to  be 

observed  ;  care  in  order  to  secure  the  underpropping. 
Pliysioloqical  ideas  on  which  pruning  is  based.^Geiiersil  principles  of  pruning  for  the  formation  of  wood 
■  to  obtain  branched   wood  ;  pruning  of   prolongations.     Application  to  fruit   trees  ;  mode   of 

increasing  the  beauty  of  the  fruits. 
The  form  to  be  given  to  the  trees.— Tree  forma  ;  voluminous  or  round   forms  ;  plane    or    flattened  forms. 

Examination  of  the  various  forms  ;  high  stems  and  half  stems,  pyramidal,  spindle,  and  various 

other  forms.     Circumstances  deciding  the  choice  of  form. 
Establishment  of  espaliers  and  contre-espalicrs. 

(Ill)   Cultivation  of  special  kinds  of  fruits. 
r/((S  Pear.— His  tor  V.     Climate.     Situation.     Sun.     Multiplication   and  selection   of  stocks  for  grafting. 

Varieties 'to   be   planted.     I'lacing.     Formation   of  the    wood.     Pruning   for   fruit.     Summer 

operations.     Various  cares.      Maintenance.     Restoration  and  rejuvenation  of  trees.     Noxious 

insects  and  diseases. 
Crop  and  conservation  o//rw!7.— Construction  of  fruit-loft  for  the  preservation  of  fruits. 

The  same  svstem,  more  or  less  extended  or  restricted,  is  followed  for  the  following  fruit-trees : — 

Apple.     Peach.     Cherry.     Plum.     Apricot.     Almond.     Eed-currant,     Raspberry. 
Cultivation  of  the  apple  for  cjW^/-.— Multiplication  and  rearing  in  a  nursery.    Selection  of  cider  varieties  of 

hioh  density.     Sun,  aspect  and  position  which  are  suitable  for  the  cider-apple.     Plantation  in 

line  and  en  joZc/n.     Varieties.     Laying  out  of  the  orchard.     Planting. 
Selection  of  trees.     Period  for  planting.     Care  as  to  underpinnnig. 
Maintenance:  Ploughing  and  dressing  ;  pruning  and  lopping  ;  props  and  defences.    Diseases  and  noxious 

insects. 
The  crop  and  its  preservation. 

Demonsti  aliens  on  the  ground. 

(At  the  kitchen-garden  of  the  National  School  of  Horticulture  of  Versailles). 

Various  kinds  of  grafting,  of  cutting  and  layering. 

Study  of  the  laying  out  of  gardens  ;  Installation  of  espaliers  and  of  contro-espaliers  ;  Examination  of 
the  various  forms  given  to  the  wood  of  trees. 

Planting  in  the  open  air,  in  espalier,  in  moist  ground. 

The  winter  pruning  of  the  various  fruit-trees. 

Summer  operations :  j)zMo«!?!e«<    (nipping  off   the   heads  of  buds),  green  pruning,  tying  up,  stripping, 
clearing  tbe  fruit ;  protection  of  fruits  de  luxe.     Penthouses. 

Application  of  insecticides  and  treatment  of  diseases. 

Cultivation  of  asparagus,  artichokes,  and  strawberry-plant?. 

Beds  for  the  cultivation  of  mushroom,  of  endive,  chicory,  etc. 

Visit  to  green-houses  and  hot-houses  for  the  cultivation  under  glass  of  grapes,  peaches,  cherries,  straw- 
berries, pineapples,  etc. 

Multiplication,  plantation  and  pruning  of  early  and  ordinary  melons  ;  setting  the  beds  ;  frames,  mats,  etc. 

Cultivation  of  the  fig  in  Paris  :  Layering  plantation,  pruning,  shelter. 

The  thoroughness  of  the  course  will  be  seen  from  the  outline  given. 

19.  Aquicidture. — Aquiculture  is  a  term  used  very  much  in  the  sense  we  use  pisciculture.  The 
course  is  one  of  15  lectures,  the  programme  of  which  runs  about  as  hereunder. 

Aquiculture.     (15  Lectures.) 

Definitions.   Importance  of  fish  as  a  food  for  human  beings.    Statistics.    Present  condition  of  Pisciculture 

in  France  and  in  foreign  countries. 
General  ideas  concurning  the  organism  of  the  fish,  especially  as  regards  nutrition  and  reproduction. 

Principal  species  for  pisciculture.     Habits.     Migration.     Classification. 
Natural  pisciculture  in  ponds  and  lakes.    Nature  of  the  bed.   Temperature  of  the  water ;  its  composition. 

xiquatic  flora.     Creation  of  fish-pond.     Spawning  beds.     Fishing. 
Ponds  for  carp,  etc.,  carp  trade,     AV'inter  tish-ponds.     Trout-ponds. 
Fresh-water  lakes.     Attempts  at  natural  pisciculture  in  the  lakes  of  Auvergne,  Italy,  etc.    Pisciculture  in 

streams  and  rivers.     Spawning  beds.     Eeserves. 
Causes  of  the  diminishing  of  fish  rivers.    Attempts  at  restocking, 
Artificial  pisciculture.      History.     Theory.     Artificial  fertilisation. 

Study  of  the  various  methods  of  artificial  fertilisation.     Tr.msport  of  the  fertilised  spawn. 
Incubation.     Hatching  apparatus.     Attention  to  be  given  to  the   spawn.     Supply  of  foodrwater  to  the 

apparatus. 
Small  fry.     Ponds  for  same.     Their  feeding.     Attention  to  be  given.     Diseases.     Their  transport. 
Principal  pisciculture  establishments  in  France  and  in  foreign  countries. 
Diseases  and  enemies  of  fish. 
Crayfish.     Disease.     Eestocking. 

Oyster-culture.     History.     Culture.     Diseases.     Principal  oyster  centres. 
Legislation. 

20.  The  horse  and  its  care. — This  subject  is  kcown  in  France  as  Rippoloqie.  The  course  consists  of 
10  lectures  according  to  the  programme  hereinafter  It  may  be  mentioned  that  the  chair  was  created 
only  at  the  end  of  1883.  ' 

SippoUgy. 
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Sippology.     The  Iltne. 

Programme  of  the  Course.     (10  Lectures.) 

I.  Aim  of  the  lectures. 

Initiation  into  the  practical  matters ;  hlppology ;  exclusive  study  of  the  horse  as  a  motor  agent 

Eistory  of  the  horse.       Aucient   and  modern  times;   its  r61e  in  industry,  commerce,  and  the  army. 

Influence  ot  mechanical  traction,  railways,  automobiles,  etc.,  on  horae-breedina 
Anatomical,  physiological,  and  mechanical  generalities.     Conformation  and  capacity  of  worJs  ;  the  animal 
machine  ;  skeleton,  muscles,  cavities  pi'otecting  the  viscera  and  the  organs  ;    laws  of  mechanics  ; 
levers,  equilibrium,  proportions  and  articular  angles  ;   weight  of  animals  ;    youog  age,  adult  age, 
and  old  age.  >    .;       &    o  >  &  > 

II.  External  form. 

(1)  Divisions    of   the  body  ;    examination  of  the  head  ;    conformation ;    expression  •    form  •    regions  • 

movements  and  directions  ;    examination  of  the  body  ;    neck  and  shoulders  ;   withers  ;  Iback ;' 
loins;  haunch;  rump;  tail;  breast;  veins  of  the  fore  leg;  girth;  belly;  ribs;  flanks,  etc. 
Examination  of  the  thorax,  abdomen,  and  pelvis. 

(2)  Examination  of  legs.      Pore  legs  ;    hind  legs ;    examination  of   each,  good   points,   imperfections, 

aplomb  and  proportion,  defects,  diseases. 

III.  Descriptions.     Ordinary  and  zootechnical. 

(1)  Age  of  horse.     Study  of  the  teeth  ;  three  periods  corresponding  to  the  periods  of  the  development  of 

the  body. 

1st  period :  Toung  horse  as  far  as  its  complete  development. 

2nd  period  :  Prime  or  adult  age. 

3rd  period  :  Enfeeblement  through  age  ;  irregularities  of  dentition  ;  natural  and  artificial. 

(2)  Size.     Methods  and  instruments  for  measuring. 

(3)  Colour,  or  coat.     Coats  properly  so-called;    their  varieties  according   to  the  colour  of  the  hair; 

special  features  or  secondary  characters  of  the  coat  ;  peculiarities  of  the  head  and  legs. 

(4)  Date  of  the  description. 

IV.  Jlarriery.     Aim.     Teaching. 

History ;  importance ;  results  of  shoeing  from  a  social  point  of  view ;    anatomy  ;    conformation  of  the 

foot  and  physiology  of  locomotion. 
Manual  of  shoeing  ;  French  and  English  ;    hand-shoeing  ;    mechanical  shoeing  ;    general  rules  regarding 

shoeing ;   foreign  shoeing ;    shoeing  for  the  different  services  ;    Lafosse,  Charlier,  orthopaedic, 

chirurgical  shoeings,  etc.  ;   shoeing  of  the  ass  and  the  mule,  shoeing  of  the  ox.     Iced  shoes 

for  all  animals. 

V.  deeding  :  its  history  and  lihliography. 

Study  of  the  elements  constituting  the  animal  body  and  constituting  fodder ;  nitrogenous,  fatty 
hydrocarbonate,  and  mineral  matters ;  discussion  upon  the  influence  of  these  different 
principles;  methods  for  the  determination  of  the  composition  of  the  rations ;  experimental  or 
practical  method,  scientific  method. 

Nutritive  equivalents.     Digestibility. 

VI.  Special  foods  for  the  horse. 

Oats. — Culture;  qualities  ;  means  of  estimating  their  practical  and  scientific  value;  productions,  French 
oats;  crops  and  consumption;  foreign  oats;  crops  and  consumption;  comparison  between 
indigenous  and  exotic  oats  ;  commerce  in  oats,  frauds,  custom  duties,  and  grants. 

Conveyance  by  boat  and  by  railway;  general,  special,  communal,  and  international  railway-tariffs. 

Conservation  of  oats,  their  changes.     Ensilage. 

Cleaning.     Digestibility. 

VII.  Substitutes  for  oat  feed. 

Concentrated  foods  ;  maize  ;  barley  ;  rye  ;  wheat ;  millet ;  buckwheat ;  beans  and  horse-beans  ;  peas  and 
lentils  ;  details  as  for  oats. 

Other  substances  which  may  form  part  of  the  ration;  bread;  oil-cake;  bran;  barley  and  oatmeal; 
sugar  substances,  molasses  ;  animal  substances  ;  meat;  milk;  eggs;  composition  and  mode  of 
distribution  of  these  commodities. 

VIII.  Fodders. 

Hay  from  natural  and  artificial  meadows.  Quality,  botanical  and  chemical  composition  ;  means  of 
estimating,  consumption  ;  transport;  compressing;  different  systems  of  compressing ;  railway 
tariffs  ;  changes  in  hay. 

Chaff.    Details  as  for  hay. 

IX.  Suhstitutes  for  hay  and  straw. 

Aftermath  ;  lucerne  hay  ;    sainfoin  and  clover  ;    furzes  ;    alfa-alfa  ;    carob-beans  ;    roots  and  tubercles  ; 

carrots,  parsnips,  Jerusalem-artichokes,  beet-roots,  etc. 
Condiments  ;  sea-salt ;  aromatics  ;  phosphates  and  carbonates,  arsenic,  etc. 
Drinks  ;  water,  quality  and  temperature  ;  mode  of  administration, 

X.   Composition  and  determination  of  the  ration. 
Generalities:  Eation  formerly  determined  by  blind  trial  by  agriculturists  and  by  post-masters. 
Scientific  ration  determined  according  to  .age,  the  work,  and  character  of  the  ration  itself. 
Maintenance,  transport  and  working  rations ;  role  of  proteid,  fatty,  saccharine,  carbohydrate  and  mineral 

matter.s.  .  n    r-   i     -ar-   ■  i 

Method  of  weighing ;    experiments  of  Baudement,  of  the  great  transport  companies,  and  of  the  Minister 

for  War.  . 

Scientific 
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Scientiflo  calculation  of  tlie  ration,  accordiug  to  the  chemical  composition  and  the  digestibility  of  the 

aliments,  and  according  to  the  weight  and  the  work  of  the  animals. 
Substitutions  in  the  ration;  preparation  and  distribution  of  the  food. 

XI.  Stalles. 
External  and  internal  arrangements ;  ceiling;  ground;  op6ning.s  ;  aeration;  ventilation;  temperature. 
Stable  furniture. 

Types  of  stables;  industrial,  military,  cle  luxe,  field. 
Various  litters  according  to  localities  and  resources. 

XII.  Care  of  Ji ones. 
(rrooming ;  bathing  ;  clipping,  etc. 

Harnessing:  Harness  for  saddle-horse  and  pack-horse  ;   for  the  light  and  heavy  draught-horses  ;    collar 
and  breast  coliar,  various  collar  models,  etc. 

21.  The  practical  teacldnq  of  Agronomy. — It  will  be  seen  from  the  preceding  outlines  of  the 
various  programmes,  that  the  Agronomical  Institut  affords  an  opportunity  of  the  widest  possible  culture 
in  the  subjects  it  undertakes  to  teach. 

The  following  supplementary  remarks  are  translated  from  official  papers  : — 

The  law  which  restored  in  1876,  the  "  Institut  National  Agronomique"  required  that  a  domain 
should  be  added  to  the  establishmept,  so  that  the  pupils  who,  in  the  amphitheatres  and  laboratories  of  the 
Institute,  receive  higher  theoretic  instruction  may,  at  the  same  time,  profit  by  a  really  practical  education. 
This  in  order  that  they  may  not  be  at  a  disadvantage  as  compared  with  young  men  educated  in  merely 
practical  establishments,  at  least  as  regards  the  agricultural  life  and   in  the  competitions. 

The  city  of  Paris  possessed  within  the  boundaries  of  the  redoubt  of  Taisanderie,  at  Joinville-le- 
Pont,  about  thirty  hectares  in  plots,  and  also  structures  which  formerly  served  for  a  ''  vaeherie,"  and 
several  sheep-folds.  On  the  initiative  of  the  first  Director  of  the  '■^  Inntitut  Agronomique"  M.  Tisserand, 
the  ground  and  buildings  were  rented  for  a  period  of  18  years,  and  this  was  continued  until  1901. 

In  the  old  vaeherie,  chemical,  vegetable-biological,  gen3ral  physiological,  and  agricultural- 
technological  laboratories  were  equipped  and  set  up.  A  Inrge  experimental  field  of  about  3  hectares, 
■with  plant-beds,  a  green-house,  stables,  a  sheep-pen,  a  piggery,  etc.,  was  available  for  the  practical 
education  of  the  students.  These  were  so  much  the  more  valuable,  since  the  "  Institut  Aqronomique" 
was  prior  thereto  confined  within  very  narrow  limits  at  the  Conservatoire  des  Arts-et-Metiers,  and  it  had 
not  sufficient  laboratory  accommodation.  In  fact  the  first  generation  of  agronomic  engineers  were  trained 
at  Joinville,  and  important  researches  were  effected  there. 

But,  from  the  year  1889,  a  series  of  circumstances  occurred  to  diminish  the  efficacy  of  the 
teaching  on  the  domain  of  Joinville.  Great  laboratories  were  established  in  Paris  itself;  the  professors 
the  chiefs  of  works,  and  the  students  were  more  inclined  to  work  at  the  seat  itself  of  the  course,  than  in 
a  more  remote  place.  This  and  other  causes  led  to  a  change.  Suffice  it  to  observe  that  in  January, 
1902,  the  domain  of  Thenil-Maintenon,  of  281  hectares  at  Xoisy-le-Roi,  was  placed  at  the  disposal  of 
the  "Institut  Agronomique"  as  an  experimental  field. 

The  pupils  under  the  guidance  of  the  Professors  and  chefs  de  travaux  assist  in  all  the  operations  in 
"  grande  culture,"  under  conditions  exactly  similar  to  those  which  yield  profit,  and  not  merely  under 
conditions  which  demonstrate  what  is  possible  agriculturally,  when  no  regard  is  paid  to  expense. 

There  aie  of  course  also  purely  experimental  researches. 

22.  Lahoralories  annexed  to  the  "  Institut  Agronomique."  The  laboratories  annexed  to  the 
"Institut "  are — 

(1)  Seed-testing  station  (created  in  lS8i). 

(2)  Station  for  trials  of  agricultural  machinery  (1SS7). 

(3)  Laboratory  for  fermentation  experiments   (18S8). 

(4)  Station  for  vegetable  pathology  (1888). 

(5)  Entomological  Station  (1894). 

(6)  Laboratory  for  viticulture  and  oenology. 

(7)  Experimental  Station  for  agricultural 'hj-draulics. 

Comment  on  the  value  of  these  is  unnecessary. 

23.  Analyses  of  seeds.— The  seed-testing  station  is  one  of  great  practical  value.  At  one  time  seed 
was  bought  and  sold  without  any  sort  of  guarantee  whatever.  All  this  is  rapidly  changing  throucrhout 
Europe.  About  22,000  analyses  were  made  at  the  station  up  to  the  end  of  190'  Yeudors^of  seed'now 
guarantee  source,  purity,  germiuative  value,  etc.  A  tarilF  is  fixed  by  the  Minister  for  A-'ricuIture  aa 
follows  : —  ^ 

A.  Tariff  patjaUe  hy  Cultivators. 

(a)  Ana ly.ses  of  grain  other  than  meadow  grasses        -^    franc 

(b)  Analyses  of  meadow-grass  seed        ...         ...         ...  ...  '  "  o    in 

B.  Tariff  payable  ly  houses  not  officially  under  the  control  of  the  Station. 

(a)  Determination  of  identity     ...  o    £ 

;i<  .^  •'  ■•         ■••         •••  •..  ...     3    francs. 


(t)  „  purity  ^ 

(c)  ,,  germiuative  faculty        ...  ...  ...         .  .         '"  '"  o 

(d)  Investigation  of  the  cuscuta '.."         -..tq 

(e)  Complete  analyses  of  seed  other  than  meadow-grass       .'.'.'         .".*  4*^ 

(f)  Complete  analyses  of  meadow-grass  seed 


& 


3) 
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C.  Tariff imyahle  hj  houses  officialh/  under  the  control  of  the  Station. 

(a)  Analysis  executed  for  the  personal  information  of  the  House  : 

First  40  analyses  100  francs. 

Jiach  subsequent  analysis      ...         ...  ...  ...  _  _  2 

Determination  of  the  cuscuta  '"       -i  franc 

(b)  Check-analyses   demanded  by  agriculturists,   by  way  of  verification  of 

guarantees  given  by  vendor,  are  payable  uniformly  at  one  price,  viz.       I 

It  may  be  mentioned  that  the  station  lends  its  assistance  to  Algerian  agriculturists  who  undertake 
the  cultivation  of  indigenous  wild  plants. 

24.  Machine  Testing.— The  machine  testing  embraces: — 

(i)  The  mechanical  return  of  the  machine, 
(ii)  Quantity  and  quality  of  its  work, 
(iii)  Cost  of  working, 
(iv)  Construction  of  machine, 
(v)  Approximate  wear  and  tear. 
Inventors,  constructors,  or  their  representatives,   may  submit  their  machines,  they  are  tested  in 
agricultural  exploitations,  or  in  factories,  etc.,  and  the  results  are  officially  communicated  to  the  interested 
parties.     Thus  the  report  is  a  public  docLiment. 

The  station  even  undertakes  tests  of  resistance  of  material,  etc.,  so  that  a  mechanic  may  improve 
his  work  or  device,  and  bring  it  to  a  more  satisfactory  state. 

2.5.  Diplo  na  of  the  Agronomical  Engineer.  The  "  Institut  Af/rommique"  issues  to  the  students  who 
satisfactorily  pass  through  its  course  a  diploma  certifying  his  place  and  percentage.  The  following  is  the 
form  of  the  diploma  : — 

Republinve  Fraiinaise. 
-.Miiiisttre  du  FAgriculture. — Institut  National  Agronomifjiie. 

Diplume  d' Injenieur  Agronome. 
Le  Ministre  de  FAgriculture, — 
Vu  la  loi  du  9  aodt  1876,  portant  creation  de  I'institut  national  agroiiomique.     Vu  I'arrutc  ministeriel  dii  18  fovricr  1892, 
(jui  a  cree  le  titre  d'lngfinieur  agronome  ;  Vu  la  deliberation  du  Conseil  de  I'lnstitvit  national  agronomique,  en  date  du 

,  de  laquelle  il  rcisulte  que  M  ne  a  ,  le 

a  satisfait  d'une  manifere  complete  a  toutes  les  epreuves  das  examens  prescrits  par  le  reglement  qu'il  a  6te  classed  le 
sur  6l6ve3  fran9ais,  et  qu'il  a  obtenu  points  sur  un  total  de  soit  p.  %. 

Accorde  ii  M  le  Diplume  d'Ing(5nieur  agronome. 

Fait  a  Paris,  sous  le  sceau  du  Ministiire  de  I'Agriculture,  le  Le  Ministre  de  I'Agriculture,  Le  Directeur 

de  I'Agriculture, 

Signature  do'Impetrant 

Delivre  par  le  Directeur  de  I'institut  agronomique  sous  le  numero  d'enrogistrcment  , 

Enregistre  au  Ministfere  de  I'Agrioulture, 

le  189     ,  sous  le  No.  . 

The  above  is  the  form  of  the  Diplome  d'Inge.iieur  Agronome. 

2G.  Conclusions. — The  instruction  given  in  the  Institut  Xational  Agronomique  of  France  is 
professional  in  the  highest  sense  of  the  \Yord.  Based  upon  a  sound  preliminary  education,  testified  by 
the  examination  conditions  of  admission,  it  produces  well-informed  agriculturists  and  agricultural 
engineers.  The  whole  genius  of  the  teaching  is  scientific  ;  and  it  is  not  elementary  and  half-understood 
science,  because  the  students  have  been  soundly  prepared  before  entry.  It  is  this  appreciation  of  the 
immense  value  of  science  to  practical  agriculture  that  we  need  to  recognise,  and  of  the  value  of  that 
training  which  awakens  the  mind  to  perceive  conditions  of  which  advantage  may  be  taken  in  agricultural 
exploitation. 

The  grade  of  teaching  is  the  highest.     The  following  points  may  be  noted  :— 

(L)  It  is,  so  far,  impossible,  with  the  machinery  available  in  the  State,  to  give  a  course  of  agriculture 
of  the  character  given  in  the  Institut  Agronome. 

(2)  The  establishment  of  a  Chair  in  Agriculture  would  help  somewhat,  but  would  not  even  then 
allow  of  teaching  of  the  order  indicated,  on  account  of  insuQicient  preliminary  education  in  the  secondary 
schools. 

(3)  The  training  is  desirable,  not  only  for  those  who  professionally  advise  on  large  schemes  of 
agriculture,  but  also  for  those  who  carry  it  out  on  a  large  scale. 
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CHAPTER  XLVI. 


Agricultural  and  Forestry  Education  in  American 

Universities. 


[G.  H.  KNIBB,S.] 


1.  Introduction. — In  Chapter  XXXV,  Relating  to  the  technical  teaching  in  the  higher  educational 
institutions  of  the  United  States,  it  was  noticed  that  a  large  number  have  courses  in  agriculture.  The 
provision  for  agricultural  education  in  the  Universities  of  the  United  States  will  form  the  subject  of  this 
chapter. 

2.  Berkeley  College  of  Agriculture,  University  of  California. — The  four  years'  course  in  agriculture 
at  the  Berkeley  College  is  based  on  elements  of  a  general  character,  i.e.,  including  subjects  of  general 
culture  ;  and  its  chief  aim  is  to  combine  the  direction  of  the  technical  with  the  general  training  of  the 
student.  Previous  experience  of  farm  life  and  work  is  regarded  as  a  valuable  preparation  for  University 
studies  in  this  course.  The  following  curriculum  will  afford  an  indication  of  the  character  of  the  work 
undertaken : — 

Programme  of  Course. 


Subjects. 


Hours  per  Week. 


Ist 
Half-year. 


2nd 
Half-year. 


Freshmen   Year. 

Mathematics — Elements  of  Analysis,  with  applications.  A  practical  course  in 
algebra,  analytic  geometry,  and  the  elements  of  differential  calculus 

Elementary  Course  in  Physics — Hydrostatics,  heat,  light,  sound,  mechanics,  mag- 
netism and  electricity 

Chemistry — (1)  Inorganic 

(2)  Laboratory:  Experiments 

(3)  Laboratory  :  Qualitative  Analysis 
English — General  History  of  English  Literature 
Military  Science — Two  exercises  each  week 
Physical  Culture  ... 

Totals        

Sophomoie    Veir. 

Physics — General    Course,    including   lectures    and     recitations,  with    experimental 
illustration  and  assigned   problems  ;    properties   of  matter,   heat,  sound,  light, 
magnetism  and  electricity,  treated  with  reference  to  principles  which  underlie 
measurement  in  the  Physical  Laboratory,  and  other  applications 
Botany — 

Fundamentals  of  Botany.  Lectures,  illustrated  as  far  as  possible  by  means  of 
specimens,  diagrams,  and  preparations,  designed  to  set  forth  in  a  general 
way  the  important  facts,  problems,  and  theories  with  which  botanical 
science  is  concerned  ... 
General  Plant  Morphology.  Laboratory  and  field  practice  on  selected  material 
to  illustrate  the  general  facts  of  the  morphology  and  the  simpler 
physiology  of  plants  ... 
English — Nineteenth  Century  Prose  ;  or 

Practical  Composition 
French — Introductory  Course  ;  or 
German — Introductory  Course   ... 
Free  Electivesi 

^Military  Science — Two  exercises  each  week 
Physical  Culture  ... 

Totals         


(3)'^ 

(3) 

(2) 

(2) 

(3) 

(3) 

(3) 

(3) 

3 

3 

J. 

I 

UJ-15i 

U|-15i 

1  Students  intending  to  take  Chemistry  as  a  cognate  Elective  in  the  Junior  Year  must  elect  Chemistry  (Laboratory  : 
Quaatitative  anaIye:«-^Gravimetrio  and  Volumetric)  m  the  Sophomore  Year. 
-  The  bracketed  numbers  are  alternative  subjects. 
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Subjects. 


Hours  per  Week. 


1st 
Half-year. 


2nd 
Half-year. 


Junior  Year. 

Agricultural  Chemistry — General  Inorganic  Course,  with  lectures  and  experiments  ; 

study  of  metals 
French — Second-year  French,  reading  and  translation  of  novels  and  dramas  ;  or     ... 
German — Schiller 
Cognate   Electives — Agriculture  and  one   of  the  following: — Physics,  Chemistry, 

Geology,  Meteorology,  Biological  Sciences,  Engineering,  Irrigation        

Free  Electives       

Military  Science — Two  exercises  each  week 

Totals       

Senior   Year. 

Agriculture  (Field  cultures  of  grains,  vegetables,  and  forage  plants)  and  Hwti- 
culture  (Principles  and  practice  of  fruit-growing  in  semi-tropical  eounti-ies,  with 
special  reference  to  Californian  conditions  and  methods) 

Stock-breeding  and  Dairying 

Cognate  Electives: — Agriculture  and  one  of  tlie  following: — Physios,  Chemistry, 
Geology,  Meteorology,  Biological  Sciences,  Engineering,  Irrigation  * 

Free  Electives 

Thesis — An  original  study  under  the  direction  of  the  Professor  of  Agriculture 
J  Science — Theoretical  course  : — 

(1)  Lectures  and  Recitations  on  the  organization  and  administration  of  the 
United  States  Army,  supply  and  discipline  of  the  company,  military  law, 
field-works 

(2)  Continuation  of  above.  Preparation  for  war,  the  staff,  tactics  of  the  three 
arms,  reconnaissance,  security,  marches,  grand  tactics,  minor  operations, 
logistics,  strategy,  military  history,  and  material  of  war 

Totals 


3 
(3) 

(3) 

6 
3 


m 


15 


3 

(3) 
(3) 

6 

O 

_i_ 

15J 


15 


The  above  lead  to  the  B.S.  degree. 


3.  Special  or  Limited  Courses  in  Agriculture,  Berkeley/.— These  courses  are  designed  for  student* 
who  do  not  desire  to  take  the  full  course. 

The  following  is  the  course  of  study  pursued  : — 


Subjects. 

Hours  per  Week. 

1st 
Half-year. 

2nd 
Half-year. 

Agricultural  Chemistry   ... 

Physics 

Chemistry 

Botany 

Electives 

Military  Science  ... 
Physical  Culture 

First  Year. 

Totals         

Second  Tear. 

Botany  and  Entomology)     

Totals        

3 
3 

3 
3 
3 

1 

3 
3 
3 
3 
3 

15| 

15J 

Agriculture  and  Horticulture      . 
Stock-breeding  and  Dairying 
Agricultural  Elective  (including 

Free  Electives       

MUitary  Science    ... 

Physical  Culture 

3 
3 
6 
3 

t 

6 

i- 

15  J 

m 
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-t.  E.,:pi,-lm\a',al  Sio'lon^,  Califjr.ili  Ualv.rslti/.—In  ciaiiRotion  with  ths  College  of  Ag-iieulture  are 
t]\o'"Exp-rlmml,  Stations  "  und  "  Siob-Slatiim-^,"  which  make  provision  for  systematic  experimentation  in 
the  culture  of  the  various  fsirm  products  of  California.  Tlic  investigations  include  the  introduction  and 
testing  of  new  varieties,  the  study  of  diseases  of  plants  and  animals,  the  repression  of  vegetable  and  animal 
parasites,  etc.  Samples  sent  for  examination  are  analyzed  or  tested,  and  reported  upon  by  letter  as  rapidly 
as  the  examinations  can  be  completed.  The  entire  technical  staff  of  the  department  takes  part  in  the 
experimental  work.     There  are  at  present  eight  stations  at  which  this  work  is  prosecuted,  viz  ; — 

The  Central  Station  at  Berkeley,  organised  in  the  year  1875,  from  which  all  work  connected  with  the 
various  sub-stations  is  directed,  where  all  laboratory  investigations  are  made,  and  whence  all 
official  communications  are  sent.  The  University  grounds,  portions  of  which  are  set  apart  for 
experimental  culture,  are  much  diversiiied  in  aspect,  are  traversed  by  two  water-courses,  and  are 
thus  adapted  to  a  great  variety  of  plant  life. 
Four  Outlyimi  Culture  Suh-Stations,  intended  mainly  for  cultare  experiments  in  the  several  distinct 
climatic  regions  of  the  State.  These  are— fl)  The  Sierra  Foothill  Station,  near  Jackson,  Amador 
County  ;  (2)  The  Southern  Coast  Kan<;'e  Station,  near  Paso  Robles,  San  Luis,  Obispo  County  ; 
(3)  The  San  Joaquin  Valley  Station,  near  Tulare,  Tulare  County ;  (4)  The  Southern  California 
Station,  on  the  Chino  Ranch,  between  Chino  and  Pomona,  Los  Angeles  County. 
Tiro  Forestry  Stati'ins,  one  at  Santa  Monica,  Los  Angeles  County  ;  the  other  near  Chico,  Butte  County. 
The  management  of  these  stations  was  transferred  to  the  University  by  the  State  Legislature  in 
1893.  They  are  used  for  the  experimental  growing  of  trees  likely  to  be  of  practical  value  in 
forestry  in  this  State. 
A  Viticultural  Station,  for  experimentation  with  phylloxera-resistant  ^-ines,  near  St.  Helena,  Napa 
Country,  under  the  auspices  of  Mr.  James  Moffit. 

').  General  remarks  on  the  Berh'ley  AgricnJtnral  College. — Besides  the  undergraduate  cour.se  ending 
in  tho-B.S.  degree,  graduate  courses  are  arranged  for  those  who  wish  to  ^iroceed  to  the  degree  of  Master  of 
Science  and  Doctor  of  Philosophy. 

During  the  time  of  the  C:iinmissioners'  visit,  a  con.siderable  series  of  experiments  were  in  course  of 
progress,  in  the  chemical  nutrition  of  plants.  The  libro.r;/  of  the  University  posscs.se,s  about  100,000 
volumes.  The  library  and  reading  room  of  the  ].)epartnient  of  Agriculture  are  \  rry  liberally  supplied  with 
daily,  weekly,  and  monthly  publications  (about  140). 

There  is  a  Gallery  of  Fine  Art,  with  75  paintings,  some  sculpture  ;  the  library  rooms  possess  bronzes, 
etchings,  portraits,  about  1,400  photographs,  and  there  is  also  a  cabinet  of  classical  archseology. 
■    There  is  a  museniii  for  geology,  mineralogv,  palseontology,  ethnolijgy,  anthropology,  etc. 

The  matliematical  models  of  curves  and  surfaces  in  plaster,  thread,  wire,  wood,  and  celluloid  number 
about  300. 

The  Phrenogamia  Herbarium  numbers  about  30,000  sheets  of  mounted  specimens  and  about  10,000 
of  unmounted  material.     The  Cryptogamic  Ilerbaritim  contains  about  4,000  sheets. 

A  botanical  museum  is  being  rapidly  developed,  and  a  large  collection  of  cabinet  woods  exists.  The 
zoology  collections  are  considerable ;  there  are  about  2,000  well-determined  species  of  beetles  in  the 
entomological  collection. 

Structural  Geology  is  represented  by  a  fine  series  of  models,  and  so  also  is  Economic  Geology.  The 
mineralogical  collection  and  models  are  ^ery  complete ;  the  Petrographical  collection  numbers  over  3,000 
slides  of  rock-sections,  with  the  corresponding  hand  specimens. 

G.  College  of  Agriculture,  Cornell  University,  Ithaca. — The  provision  made  for  instruction  in 
agriculture  at  the  Cornell  University  is  of  a  comprehensive  character,  the  various  branches  into  which 
this  subject  is  divided  being  as  follows,  viz.  : — ■ 

(1.)  General  Agriculture,  which  embraces  the  studj'  of  wheat  culture,  the  inspection  of  roads,  bridges 
and  farm  buildings,  hippologv,  including  breeding,  judging  and  scoring  horses  and  sheep,  special 
investigations  and  seminary  work  for  advanced  students,  historv  and  economics  of  agriculture, 
(Jcrman  agricultural  reading,  farm  buildings.  There  are  besides  special  studies  for  students  of 
veterinary  science,  and  winter  courses  in  gimeral  agriculture. 

(2.)  Animal  Industry  and  Dairy  Husbandry,  dealing  with  the  principles  of  breeding,  histoiy  and  develop- 
ment, improvement  and  creation  of  dairy  and  beef  breeds  of  cattle,  etc.,  also  the  making  of  butter 
and  cheese  and  the  treatment  of  milk.  Dairy-building  is  also  taught,  and  poultry-breeding, 
feeding  and  management,  construction  of  buildings,  incubators,  i-te.     There  are  also  winter  courses. 

(3).  Horticulture. — Wherein  special  attention  is  given  to  the  evolution  of  cultivated  plants,  greenhouse 
construction  and  management,  the  literature  of  horticulture  and  landscape  gardening,  pomology, 
nursery  and  orchard  practice,  principles  of  vegetable  gardening,  German  or  French  horticultural 
reading,  handicraft  and  imcstigations.     There  is  also  a  winter  course  in  fruit-growing. 

(4.)  Winter  Course  in  Agriculture,  in  which  consideration  is  given  to  agriculture,  animal  industry, 
dairy  husbandry,  horticulture,  and  to  agricultural  chemistry,  economic  entomology,  applied 
botany,  poultry-keeping,  and  diseases  of  farm  animals. 

(•5.)  The  Agricultural  Experiment  Station,  for  conducting  experiments  in  animal  and  plant  growth  and 
i-eproduction,  and  in  applied,  comparative  and  scientific  research  and  investigation,  is  a  department 
of  the  College. 

University  extension  lectures  are  also  deli\-ered,  and  investigations  and  experiments  conducted 
throughout  the  State. 

7.  Equipment  of  the  Agricidtural  College. — The  equipment  for  instruction  in  agriculture  is 
considerable ;  125  acres  of  the  arable  land  of  the  University  groundsi  have  been  set  apart  for  this  purpose. 
A  four  years'  rotation  is  practised  on  the  jirincipal  fields  ;  one  year  of  clover,  one  of  corn,  one  of  oats  or 
barley,  and  one  of  wheat.  A  dairy  of  20  cows,  a  flock  of  sheep,  about  1.")  horses  and  colts,  and  other  live 
stock  are  kept  upon  the  farm.      A  four-story  barn  provides  for  housing  all  the  animals,  machinery,  tools, 

hay, 

'  The  University  grounds  are  270  acres  in  extent. 
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hay,  grain  and  manures,  and  also  furnishes  many  faeilitios  for  carry  in;;-  on  invosti^ations  in  feeding  and 
rearmg  all  classes  of  domestic  animals.  There  are  also  five  buildings  with  suitable  yards  and  appliances  for 
incubating  eggs  and  rearing  domestic  fowls. 

The  class-room  is  provided  with  a  collection  of  grains  and  grasses,  implements  of  horse  and  hand 
culture,  and  various  apparatus  for  carrying  on  instruction  and  conducting  investigation. 

The  Dairy  Building  provides  lecture-rooms,  laboratories,  and  offices,  besides  two  large  rooms  for 
butter  and  cheese  making,  both  of  which  are  fully  equipped  with  modem  machinery  and  appliances. 
Automatic  electiical  apparatus  for  controlling  the  temperature  in  cheese-curing  rooms,  refrigerator  room, 
lockers,  and  bath-rooms  are  also  provided.  The  whole  building  is  thoroughly  heated  and  ventilated,  and 
power  is  furnished  by  a  60  horse-power  boiler  and  a  25  hor.,e-power  Westinghouse  engine. 

There  is  an  Agricultural  Museum,  which  contains  :—(l)  The  Rau  models.  (2)  Engravings  and 
photographs  of  cultivated  plants  and  animals  obtained  at  the  various  agricultural  colleges.  (3)  A  collec- 
tion of  the  cereals  of  Great  Britain,  being  a  duplicate  of  that  in  the  Royal  Museum  of  Science  and  Art  at 
Edinburgh,  presented  by  the  British  Government.  (4)  A  collection  of  agricultural  seeds.  (5)  A  large 
number  of  models  r.-presenting  a  great  A'aiiety  of  agricultural  implements. 

The  agricultural  library  connected  with  the  College  is  well  equipped  with  all  variety  of  agricultural 
literature. 

The  equipment  for  the  Horticulturnl  Department  comprises  about  10  acres  of  land  variously 
planted,  forcing  houses — which  are  eight  in  number,  and  cover  about  6,000  square  feet  of  ground- 
affording,  together  with  the  store-rooms  and  pits,  e.KCellent  opportunities  for  nursery  practice,  and  a  museum 
which  comprises  two  uniqun  features — the  garden  herbarium  and  tlie  collection  of  photographs — and 
possesses  also  a  very  large  collection  of  machinery  and  devices  for  the  spraying  of  plants.  The  collection 
of  charts  and  specimens  are  also  a  feature  of  the  museum. 

The  Entomological  Cabinet  contains  collections  of  exotic  and  the  common  insects  of  the  United 
States,  many  sets  being  illustrative  of  the  metamorphoses  and  habits  of  insects.  The  laboratory  is 
supplied  with  a  large  collection  of  duplicates  for  the  use  of  students,  and  is  equipped  with  microscopes  and 
other  apparatus  nece.-sary  for  practical  work. 

The  Insectary  of  the  Agricultural  Experiment  Station  affords  facilities  to  a  limited  number  of 
advanced  students  for  special  investigations  in  the  study  of  the  life  history  of  insects,  and  for  experiments 
in  applied  entomology. 

The  equipment  of  the  Chemical  Department  comprises  all  the  varied  appliances  necessary  for  giving 
instruction  to  400  students  in  General  and  Agricultural  Chemistry. 

8.  JEnt'-ance  Conditions,  Cornell  Agricultural  College. — The  conditions  of  admission  to  the  courses 
are  that  candidates  must  be  at  least  16  years  of  age  (or,  if  women,  17) ;  must  have  certificates  of 
good  moral  character ;  and  students  from  other  colleges  or  universities  are  required  to  furnish  from  those 
institutions  certificates  of  honourable  dismissal.  And  the  following  subjects  are  required,  viz.  : — English, 
History,  and  one  of  the  four  following  divisions  in  history  :  (a)  American,  (h)  English,  (c)  Ancient, 
{d)  Modern  European  ;  plane  geometry,  elementary  algebra,  and  either  (^1)  Greek  and  Latin,  (B)  Latin  and 
either  Advanced  French  or  Advanced  German,  or  (0)  Advanced  French,  Advanced  German,  and 
Advanced  Mathematics.  Students  entering  deficient  in  modern  language  must  make  up  the  deficiency  as 
a  part  of  the  required  work  of  the  freshman  and  sophomore  years.  An  alternate  requirement  instead  of 
Advanced  Mathematics  may  be  offered  in  Physics,  Chemistry,  Botany,  Geology,  and  Zoology. 

9.  The  Agricultural  Course,  Cornell. — An  indication  of  the  plan  of  instruction  followed  in  the 
Agricultural  Department  of  Cornell  University  will  be  gathered  from  a  study  of  the  following  programme. 
The  course  covers  a  period  of  four  years,  and  the  object  aimed  at  is  a  broad  and  liberal  education,  leading 
to  the  degree  of  Bachelor  of  the  Science  of  Agriculture  (B.S.A.). 


Peoqeamiie  of  the 

COUESE    IN   AGnlCULTURE,    CoEJfELL   UNlTEnSITI. 

Hours  per  'Week. 

Subjects. 

Hours  per  Week. 

Subjects. 

1st 
Term. 

2nd 
Term. 

1st 
Term. 

2nd 
Term. 

Freihrnan  Tear. 

Sophomore  Year — co7Uinued. 

Botany... 

3 

3 

Dairy  Husbandry,  Animal  Industry 

3 

4 

Invertebrate  Zoology,   Entomology... 
English           

2 
3 

3 
3 

or 
Horticulture 

.3 

3 

Freehand  and  Linear  Drawing 

2 

2 

Elective         

3-6 

2-3 

Chemistry       

In    addition    to     the    above,    the 

3 

3 

Junior  Year. 

required  Drill  and  Gymnasium 
must  be  taken. 

Political  Economy 

Elective         

3 

12-15 

3 

12-15 

Sophomore  Year. 

Senior  Year. 

Enghsh 

Physics            

3 

3 

2 

Applied  Agriculture            

Farm  Buildings         

6 
1 

6 

1 

Agricultural  Chemistry         

Physiology,  Domestic  Animals 

4 

4 
3 

Thesis            

Elective 

6-9 

6-9 

The  balance  of  the  course  is  elective.  .     .     ,  ,.         „         ,     i     ■       ^i,     i  *„„ 

The  thesis  must  represent  some  phase  of  the  student's  prmcipal  l^ne  of  work  during  the  later 

years  of  his  course,  the  subject  of  which  must  receive  the  written  approval  of  the  Director  ot  the  College, 

andj  with  such  approval,  must  be  left  with  the  Registrar. 

o J  -KT-  Students 
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Students  receive  Instruction  also  in  other  colleges  and  departments,  for  examj)]e — Botany,  Freehand 
Drawing,  Physios,  Political  Eionomy,  Physiology,  Vertebrate  Zoology,  Hygiene,  Mathematics,  French, 
German,  etc.,  Geology,  Veterinary  8ciencc,  Civil  Engineering,  and  Mechanical  Engineering,  the  last  four 
being  elective. 

There  is  advanc'd  instruction  given  in  Agricultural  Science  for  the  purpose  of  preparing  men  for 
the  office  of  teachers  and  exfierimenters,  and  if  successfully  followed  will  lead  to  the  degree  of  Master  of 
Science  in  Agriculture  and  to  Doctor  of  Philosophy. 

There  is  a  Special  Course  for  students  who  dosire  to  avail  themselve'j  only  of  the_  technical  and 
practical  instruction  in  modern  scientific  agriculture.  There  are  also  winter  courses  in  agriculture 
and    dairy  husbandry  for  those  who  can  only  attend  the  University  during  the  winter  months. 


10.  Wintnr  Com\<e.i,  Cornell. — The  winter  courses  in  Agr'cnlture  are  open  to  anyone  of  17  years  of 
age,  or  over,  without  formal  examination.  Candidates  for  admission  have  simply  to  satisfy  the  Director 
that  they  have  sufficient  preliminary  education  to  profit  by  attendance.  Students  may  elect  one  of  the 
following  lines  o£  study,  viz.  : — 


T>          -1.  J                                      Hours  per 
Prescribed.                                        Week. 

Elective. 

Hours  per 
Week. 

Agriculture 
Horticulture 

Animal  Industry            ...          

Agricultural  Chemistry 

5 
2 
2 
2 

Entomology 

Botany 

Dairy  Husbandry 
Poultry-keeping 

Pohtical  Economy        

Diseases  of  Farm  Animals 

2 

0 

2 
2 

1 
1 

Two  hours  per  day  practice  in  educational  work  in  barns,  dairy-houses,  forcing-houses,  and 
laboratories  is  given. 

The  winter  dairy  courses  are  given  with  the  object  of  fitting  students  for  conducting  factories,  by 
lectures  and  recitations,  and  by  actual  practice  in  the  creamery,  cheese  factory  and  dairy  laboratory,  the 
apportionment  of  time  being  about — 

Lectures  on  milk  and  its  products 
Lectures  on  subjects  relating  to  dairying 
Practice  in  cheese-room,  twice  a  week 
Practice  in  butter-room,  twice  a  week 
Practice  in  dairy  laboratory,  twice  a  week   ... 
Problems  and  book-keeping     ... 


2  hours  per  week. 
10      „ 
4  to  6  hours. 
4  to  6     „ 
2  to  4     „ 
2  hours  per  week. 


The  tuition  is  free,  but  there  are  incidental  fees  as  follows  : — 

Special,  post-graduate,  3rd  and  4th  year  students   ... 
New  York  winter  course  in  agriculture 

,,  ,,  ,,  ,,     (dairy  husbandry  branch) 

Winter  dairy  course,  students 
Winter  course  for  students  not  belon.gins'  to  New  York  State 


!?7.50  (about  30s.) 

$5 
$12.50 
815 
;?30 


For  laboratory  work  there  are  depo.sits  required  varying  from  81-50  to  $10  (about  7s.  6d.  to  £2) 
per  term. 

11.  Course  in  Forestry,  Cornell  University. — The  New  York  State  College  of  Forestry,  established 
by  Act  of  the  State  Legislature  in  189S,  authorised  the  trustees  of  Cornell  University  "to  create  and 
establish  a  department  in  said  University  to  be  known  as,  and  called,  the  New  York  State  College  of 
Forestry,  for  the  purpose  of  education  and  instruction  in  the  priuoiples  and  practices  of  scientific  forestry." 
An  authorisation  was  given  to  estabhsh  a  demonstration  I'oreso  of  not  more  than  30,000  acres  in  the 
Adirondacks.     Although  a  State  institution,  the  College  is  adminidered  by  the  trustee-;  ofthi  University. 

Notwithstanding  the  enormous  wealth  of  the  United  States  in  timb(!r,  the  economic  folly  of  the 
destruction  of  forests  without  any  adequate  provision  for  reafforestation  has  been  recognised  by  the 
Government. 

The  scheme  of  instruction  in  the  Forestry  College  of  Cornell  leads  to  the  degvee  of  Forest  Engineer, 
through  a  four-year  course.  The  spring  courses  of  the  Junior  and  Senior  years,  however,  consist  mainly 
of  practical  work  in  the  College  forest. 

Tuition  is  free  to  students  of  the  New  York  State  ;  others  are  charged  100  dollars  per  annum. 
Beside  the  regular  course  there  is  a  synoptical  course  for  students  in  political  economy,  and  for  others  who 
desire  to  know  something  of  forestry  as  a  matter  of  general  education  ;  and  there  is'a  one-term  course  for 
special  students,  farmers,  lumbermen,  and  young  men  who  wish  to  become  foresters  or  manage  their  own 
woodlands  more  intelligently. 

The  field  work  consists  of  short  excursions  to  forests,  milling  and  wood-manufacturing  establish- 
ments, visits  to  logging  camps  ;  and  an  entire  spring  term  is  spent  in  practice  and  field  work.  The  latter 
includes : — 

(a)  Exploitation  and   Surveying.—Insiiect'on  of   lumber  camps,  logging  operations,   transportation 
methods  and  mills,  laying  out  and  constructing  roads,  dividing  and  marking  forest  areas. 
Silviculture.— lufiipection  of,  and  participation  in,  planting  ;  sowing  and  nursery  work,  making 
improvement  cuttings,  and  marking  out  for  thinning  and  for  natural  reproduction. 
Mensuration   and    Valuation.— Jres-mesism-cment  and    studies  of  the  rate   of   growth  :  timber 
estimating. 

(d)  Forest  Description  and  Regulation.— ^a,i\\Qrmg  data  for  working  plans,  and  elaboration  of  such 
plans  for  given  areas.  jn 
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In  addition,  ample  opportunity  is  given  during  the  freshman  and  sophomore  years  for  field  ^york  in 
Botany,  Entomology,  Geology  and  Surveying.  ^  ^ 

are  also^givS  ^^'^  '^""^  *'™'  '"^  *^'  ^''"'°'  ^°"'"^'  *^^'  °°"''''''  °"  ^'^^^  ^•^^'^'''^  ^'^'^  G'^'"^  Preservation 


12.  DetaUs  of  Graduate  Corcrse  in  Forestry,  Cor neU.-The  four-year  course  leading  to  the  degree  of 
Forest  Enginneer  is  developed  as  shewn  m  the  programme  hereunder  :—  o    ^    '• 

Peogramme  of  the  Graduate  Course,  Forestry  Engineering,  Cornell. 


Subject. 


V  Mathematics 


Freshman   Year. 
Solid  Geometry     ...  ...  ,,.  \ 

Advanced  Algebra  ...  ...  I 

Plane  and  Spherical  Trigonometry  j 

Physics 

Chemistry... 

Zoology  (Invertebrate  and  Vertebrate). 

Entomology 

Botany 

Meteorology  (Geology)     ... 

Forestry    ... 


Dendrology  (Botany) 
Geographical  Botany 
Economical  Zoology 
Chemistry  ... 
General  Geology  ... 
Pentopography  (C.E.) 
Land  Surveying  (C.E.) 
Political  Economy 
Forestry    ... 


Sophomore  Year. 


Junior  Year. 


Botany 

Physical  Geography 

Soils  (Geology) 

Fish  Culture  and  Gaiae  Preservation 

Forestry  (Silviculture ) 

„         (Protection) 

„        (Exploitation)    ... 

„        (Mensuration)    ... 


1st 
Term. 


2nd 
Term. 


Senior  Year. 


2nd  Term, 

Subject. 

1st 
Term. 

At  Ilhaca. 

At  Axton. 

Political  Economy       

3 

Business  Law  ... 

Forestry  (Timber  Physics,  "Wood  Technology)         

4 

„        (Regulation)             

4 

„        (Valuation  and  Fiaance) 

2 

„        (Administration) 

3 

„        (Lumber  Market  aad  Business  Methods) 

1 

„        (History  and  Politics)        

3 

„        (Seminary,  reading  of  German  Forestry) 

1 

1 

(Thesis)         

4 

1 

„        (Practicum  in  Forest  Regulation) ... 

10 

13.  Special  Courses  in  Forestry.— Th.B  synoptical  course  in  Forestry  refers  to  the  economic  nature 
and  political  aspects  of  the  subject,  and  is  designed  especially  for  students  of  political  economy,  agricultural, 
engineering,  and  freshmen  in  the  College  of  Forestry,  to  acquaint  the  student  in  a  brief  manner  with  the 
several  subjects  comprising  the  field  of  Forestry.     It  consists  of  lectures  only. 

The  one-year  course  in  Forestry,  with  special  reference  to  silviculture  is  designed  especially  for 
agriculturists  and  others  who  desire  a  brief  study  of  the  technicalities  of  woodcraft  and  silviculture.  It 
consists  of  lectures  and  demonstrationtj.  1^-  ■ 
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14.  The  Busssey  Institution  or  School  of  A.jriculturc  and  Horticultnre,  f^'^'^^-^'^^'ll^^'l;;;^^ 
Institution  gives  systematic  instruction  in  agriculture,  useful  and  ornamental  gardemng,  ^f  l^"\\^3"f^ 
and  n  chemistry  Ind  natural  history  as  apphed  to  agriculture,  horticulture  and  forestry  j^s  well  as 
for  ordinary  purposes,  tlie  caurse  may  serx-.  for  the  training  of  investigators  and  ^^^f^^Kf^^^^'TTtZt 
science!  and  L  special  cases  as  a  s.hool  for  the  methodical  education  of  youths  intending  to  de.  ote  them 

^^^^^^  *c:iS:T^:;^S:ti;r ^;S  "n  ;Lrs  of  age  and  must  ^.ei.  te^^^  ^^^ 
moral  character  No  entrance  examination  is  required,  but  the  instructors  must  leceive  assurance  ot 
Teudent^  ability  and  earnestness  m  the  direction  of  study^    It  would  ^l^^:^^\^^:^t%ll^l 

of  th  to  ™ete  courses  of  instruction  at  the  two  institutions  in  the  same  year-that  is  to  say,  when 
there  ;re  no  stated  exercises  at  Bussey,  it  is  desirable  that  he  should  devote  the  time  to  studying  at  the 
Cambridge  Instituti^^^^^  .^  ^^^^  ^^^^^      ^^^^^^^^  ^^  ^^^  ^^,^^  ,^^  ^^^         dilates  for  a 

decree  must^ve^ual  attention  to  all  the  subjects  of  that  year,  but  in  the  following  year  t^e  -Vets  of 
study  are  more  elective,  in  accordance  ^vith  the  aims  of  the  students.     The  student   may   qualify  through 

'^''''^'^j:'^:S^:^S^t%.  Institution  to  which  no  degree  is  attached,  participation 
in  which  merely  depending  upon  the  presentation  of  certificates  of  good  moral  chavacter. 

The  range  of  itistruclion  is  as  follows  : — 
Theory  and  Practice  of  Farming  :—  pi^,,;  „ 

Sptption  o£  f^rms  for  special  purpose..  Soils  best  adapted  to  different  crops.  Location  of  farm  buildings.  C  earing 
landotSsamlstuZs  Building  of  farm  roads  Preparation  and  management  of  cranberry  bogs  Selection 
if  sto4fo  arm  purpose  ,  Nvith  directions  for  breading  the  same.  Breeding  and  care  of  poultry  Construction 
o  poultry  hou'Ts  How  to  compost  manures,  and  to  save  tl.ose  waste  materials  of  the  farm  which  contain  plant 
foo'd  How  to  buy.  mix,  and  applv  commercial  fertilisers.  Preparation  of  the  soil  for  different  crops.  C  ultivation, 
harvesting,  and  marketing  of  crops.     Fruit-growing  and  market-gardening. 

Horticulture : —  ,    ,  -     ,    ,  ■  ^-^  .t      c 

Preparation  of  soih  for  horticultural  and  floricultural  purposes.  Management  of  plants,  including  methods  of  propa- 
"^^StSr  Horticultural  implements.  Methods  of  obtaining  new  varieties  of  vegetables,  fruits,  and  flowers. 
iiTan^ement  and  care  of  flower-gardens  and  kitchen-gardens,  nurseries  and  orchards.  The  construction  a.  d  care 
of  sreendiouses  plant-cellars,  pits,  frames,  and  hotbeds.  Value  of  trees,  shrubs,  and  herbaceous  plants  for 
ornimental  purposes.  Practical  work  in  making  plans  and  estimates  for  planting.  Practical  green-house  and 
crarden  work  by  the  student  supplements  the  lectures.  ,      ■.        t         •        j.i 

°       (Students  interested  in  the  cultivation  of  trees  and  shrubs  have   the  opportunity  of   seeing  them  grown  m 
great  variety  and  in  large  numbers  for  the  Arnold  Arboretum,  on  grounus  adjacent  to  the  school.) 

N'atural  History: —  .  „,,     i-™.       ., 

Introduction  to  the  study  of  organic  life.  Plants  and  animals  contrasted.  The  cell  and  its  significance.  The  different 
parts  of  living  organisms  ami  their  uses.  Physiology  of  plants  and  animals.  Methoas  of  recognising  weeds, 
grasses,  and  other  plants,  and  of  destroying  weeds.  Structure  and  habits  oi  insects,  and  methods  of  combating 
those  kinds  which  are  injurious.  Detection,  habits,  and  prevention  of  smuts,  rusts  bhghts,  and  mildews  Relation 
ot  bacteria  to  dairying.  Sanitation  of  farm  buildings.  Heredity,  variation  and  development  Domestication  of 
plants  and  animals  ;  derivation  of  improved  varieties.  Cross-breeding  and  hybridising.  Induence  of  insects  in 
fertilising  plants. 

Mathematics  and  Siirrcying  : — 

Algebra,  through  quadratic  equations  ;  theory  of  exponents  ;  square  roots  and  cube  roots  of  numbers.  Plane  geometry, 
with  special  attention  to  mensuration.  Trigonometry  and  logarithms  ;  solution  and  areas  of  right  and  oblique 
triangles  Surveying,  drawing  plans  and  topographic  maps  of  small  tracts  ;  traversing  and  staking  out  bounds. 
Profife  and  differential  levelling.  Brief  reports  are  made  bj'  the  students,  exemplifying  the  relation  of  the  subjects 
taken  up  to  their  work  in  practical  life  and  incidentally  training  them  in  technical  expression.  The  field  work 
aims  to  give  familiarity  with  instruments,  plans,  and  deeds. 

Agricultural  Chei,nstry  : — 

Soil,  air,  and  water  in  their  relations  to  the  plant.  The  food  of  plants— manures,  general  and  special.  Chemical 
principles  of  tillage,  irrigation,  s\stems  of  rotation,  and  of  special  crops  and  farms.  Description  of  various  crop 
and  metlioda  of  treating  them  C'omparative  agriculture.  The  food  of  animals  ;  simple  and  mixed  rations  Dis- 
cussion of  the  values  of  different  kinds  of  fodders,  of  the  means  ot  determining  fodder  values,  and  ot  the  methods 
of  using  fodders  to  the  best  advantage. 

(Laboratory  instruction  in  chemical  an.alysis  is  given  to  students  who  desire  it.) 

This  instruction  is  given  by  lectures  and  recitations,  and  by  practical  exercises  in  the  laboratories, 
green-houses  and  fields,  every  student  being  taught  to  make  experiments,  study  specimens,  and  observe  for 
himself.  The  regular  exercises  are  supplemented  by  excursions  for  studying  farms,  animals,  and  dairies. 
There  are  also  field  lessons  for  the  better  examination  and  comprehension  of  objects  of  agricultural  natural 
history. 

Although  a  four-year  course  is  pro\-ide(l,  still  students  may  graduate  at  the  end  of  the  third  year 
for  the  B.A.S.  degree,  the  fourth  yeai-  being  merely  optional.  The  year  is  advisable,  even  in  the  case  of 
students  entering  the  Institution  well  prepared  ;  it  is  necessary,  in  the  case  of  those  whose  previous 
knowledge  is  insufficient,  to  pursue  with  adAautage  the  first-year  course. 

The  programme  of  studies  outlined  hereinbefore  is  f(u-  the  first  year,  ^\'ith  the  exception  of 
Mathematics  and  Surveying;  but  fuller  development  is  given  to  them  during  the  second  and  third  years. 
There  is  no  specified  plan  of  studies  laid  down  for  the  second  and  third  years  on  account  of  the  varying 
requirements  of  each  student,  but  a  wide  range  of  advanced  studies  are  given  both  at  Bussey  and  at 
Cambridge  from  which  the  student  may  select  those  best  biifitting  his  aims  and  purposes  with  regard  to 
his  future  agricultural  career,  with  the  advic(>  and  consent  of  his  instructors.  The  following  will  perhaps 
gi\-e  a  general  idea  of  the  vork  that  a  student  in  agriculture  should  pursue  at  Bussey  during  his  second 
and  third  years  : — 

Much  time  should  be  devoted  to  ad\anced  study  in  the  following  subjects,  viz.: — Market  gardening; 
fruit-growing  and  comparative  farming,  as  influenced  by  soils  and  climates  ;  horticulture,  viz., 
ornamental  plants  and  landscape  gardening  ;  natural  history ;  foods  and  feeding  of  cattle ; 
dairvinK  and  stock-raisin"  ;  laml-surveving  and  agricultural  chemistry. 

At- 

'  Harvard,  Cambridge,  is  close  to  Boston. 
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At  Cambridge,  geology,  pliyslography,  meteorology,  road-building,  and  irrigation,  together  with 
advanced  physics,  German  and  French,  should  be  studied ;  and  it  is  advised  that  a  fourth  year  should 
be  occupied  with  a  continuation  of  these  studies  and  by  research,  either  in  Agriculture,  Horticulture, 
Applied  Zoology,  or  Agricultural  Chemistry.  A  student  of  Horticulture  would  ioUow  the  same  course, 
except  that  he  would  take  Botany  or  similar  subjects,  rather  than  Geology  or  subjects  relating  to  cattle. 

Students  wlio  intend  to  become  Teachers  of  Agricultural  Science  continue  to  study  Natural  History 
and  Agricultural  Chemistry  at  Bussey  Institution  during  the  second  and  third  yeai-s  ;  at  the  same  time,  they 
have  the  privilege  of  studying  Advanced  Botany  and  Zoology,  Philosophy,  Education,  Scientific  German, 
Geology,  and  French  at  Cambridge  College 

15.  Fees,  Agricultural  Coiirxe,  Harvard.—The  regular  fee  foi-  the  academic  year  is  150  dollars  ;  for 
half-year,  75  dollars. _  In  the  case  of  regular  students  oi  intellectual  ability  and  adequate  schooling  the 
tuition-fees  are  remitted  on  the  presentation  of  evidence  of  innbility  to  pay.  The  instruction  and  the 
examinations  given  in  other  departments  of  the'  University  art>  free  to  students  in  full  regular  standing ;  a 
charge  is  made,  however,  for  the  exercises  earrie<l  on  in  the  special  laboratories. 

The  special  Agricultural  Library  at  the  Bussey  Iiistitution,  the  College  Library  at  Cambridge, 
and  the  Boston  Public  Library,  which  has  a  branch  and  ofKce  for  the  delivery  of  books  in  Jamaica  Plain, 
are  at  the  free  disposal  of  the  students. 


16.  School  of  AgricuUuri',  Purdue  University, — The  course  of  study  offered  in  this  Institution  is  of 
four  years'  duration,  and  is  intended  to  g^^•e  students  a  thorough  training  in  the  approved  principhs  and 
practices  of  Agriculture.  This  is  accomiilished  by  means  of  practice  in  the  chemical,  botantical,  biological, 
physical,  veterinary,  and  dairy  laboratories  on  the  farm  proper,  and  by  lectures  and  text-books,  The 
following  is  an  outline  of  the  curriculum  for  the  four  years  : — 

Peogeamme  in  AnEiouLTUEE,  PuRPUE  University, 


Subjects. 


Hours  per 
Week. 


Subjects. 


Hours  per 
Week. 


First  Semester. 
Mathematics... 

English  

Breeds  of  Live  Stock 

Botany 

Mechanical  Dra%viiig 

Shop  Work   ... 

Military  Drill  

Englishi         

Physics 

Chemistry — Lectures 

Chemistry — Laboratory 

Biology 

Economic  Botany 

Farm  Economy 

Military  Drill  

First  Semester. 
English 

Horticulture... 
Agriculture  ... 

Animal  Anatomy  and  Physiology  ... 
General  Electives — 

Botany  or  Zoology  or  Chemistry 

German  or  French 
Special  Electives — 

Soil  Physics,  Advanced  Entomology   and 
Horticulture,  Microscopic  Technique... 


First  Semester. 
Human  Body 
Psychology    ... 

Thesis  

History  of  Agriculture 
General  Electives — 

Literature,  History,  Chemistry,  Botany, 

Zoology,  French  or  Germ  an 

Special  Electives — 

Bacteriology,  Veterinary  Medicine, 
Forestry,  Live-stock,  Husbandry, 
Agricultural  Chemistry       


Freshman  Year. 

Second  Semester. 

5  Mathematics 

5  English    ... 

3  ,\nriculture 

4  Chemistry 

G  Farm  Buildings  ... 

3  Shop  Work 

■2  Military  Drill      

Sophomore   Year. 

4  ]     Englishi 

Physics     ... 
Chemistry — Lectures 
Chemistry — Laboratory . . . 

8  Biology    ... 

4  Farm  Engineering 

Economic  Entomology    ... 

Military  Drill      


Junior   Year. 


Second  Semester. 
Histdry     ... 

St<  ick-brceding  and  Feeding 
Animal  Anatomy  and  Physiology 
Dairying  ... 
General  Electives — 

Botany  or  Zoology,  or  Chemistry 
French  or  German 
Special  Electives — 

Agricultural  Chemistry,  Advanced 
Entomology  and  Horticulture, 
Microscopic  Technique 

Senior  Year.  gg^^j^^  Semester. 

4       j     Geology    ... 

4       j     History  or  Agriculture 

Political  Economy  

Thesis       

General  Electives — 
Literature,  History,  Chemistry, Botany, 
Zoology,  French  or  German 
Special  Electives — 
Bacteriology,     Veterinary      Medicine, 
Forestiy,     Agricultural    Chemistry, 
Live-stock  Husbandry 


>  Students  desiring  to  pursue  a  course  in  Higher  Mathematics  may  take  this  study  instead  of  English,  fo^Jj;  hours 
per  week,  throughout  the  year. 


There 
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There  is  a  two-years'  course  which  includes,  in  the  main,  the  purely  agricultural  subjects  of  the 
regular  four-yeaiw'  course  and  omits  those  of  general  educational  value.  The  full  four-years  course  is, 
however,  strongly  recommended  to  students. 

1 7.  Winter  course  in  Agriculture,  Purdue  University. — There  is  a  winter  course  for  students  who  can 
devote  only  the  winter  season  to  instruction.  The  course  has  been  planned,  therefore,  to  give  the  largest 
amount  of  scientific  and  practical  information  possible  during  the  winter  months,  and  allow  the  students 
to  return  to  the  farm  for  the  busy  season.     This  course  requires  two  winters  for  its  completion. 

For  men  and  women  the  course  includes — (1)  live  stock  husbandry  and  veterinary  hygiene ;  (2)  farm 
dairying;  (3)  soils,  crops,  manures,  and  farm  buildings;  (4)  horticulture,  economic  botany,  and  entomology; 
(5)  agricultur-al  chemistry,  far-in  sanitation,  vegetable  parasites,  and  rural  law ;  (6)  shop  work  in  wood  or 
iron  ;  and  (7)  special  lectures  by  stockmen,  farmers,  and  horticulturists. 

For  women  only,  the  course  includes  (8)  floriculture;  (9)  household  chemistry;  (10)  house- 
hold sanitation ;  (11)  domestic  economy;  (12)  botany;  (13)  drawing;  (14)  studies  in  literature. 

The  instruction  in  this  course  is  given  mainly  by  lectures. 

18.  Agricultural  Courses  in  the  University  of  Wisconsin. — Graduate,  long,  and  short  courses  and  a 
dairy  course  are  given,  and  special  students  are  allowed  to  take  various  subjects. 

The  degree  of  Bachelor  of  Science  in  Agriculture  is  conferred  on  students  who  successfully  complete 
the  long  course  in  Agriculture.  The  degree  of  Master  of  Science  in  Agriculture  is  conferred  on  Bachelor » 
of  Science  in  Agriculture  who  complete  one  year  of  advanced  study  at  the  University  and  present  an 
acceptable  thesis  on  a  topic  approved  by  the  faculty. 

19.  Long  Agricultural  Course,  Wisconsin. — The  following  will  give  a  succinct  idea  of  the  work  in 
the  various  years — four  : — 

Freshman  Year. — Biology,  5  hours  per  week ;  German,  4  ;  Mathematics,  3  ;  English,  3  ;  Military 
Drill,  2  ;  Gymnastics,  2  ;  34  hours  for  the  ypar,  of  which  30  are  in  class  exercise. 

Sophomore  Year. — German,  3  hours  per  week  ;  French,  4  ;  Physics,  5  ;  Chemistry,  5  ;  Electives,  3-5  ; 
Military  Drill,  2  ;  Gymnastics,  2  :  34  hours  for  the  year,  of  which  30  are  in  class-room  and 
laboratory. 

Junior  and  Senior  Years. — Two  years  in  one  of  the  following  subjects  : — Agricultural  Chemistry, 
Agricultural  Physics,  Animal  Husbandry,  Bacteriology,  or  Horticulture,  as  a  major  study ;  one 
year  in  one  other  of  the  above  subjects  to  be  assigned  as  a  minor  study  by  the  class  oflScer. 

Elective  studies,  approved  by  the  class  officer,  sufficient  to  complete  120  hours  of  class  and 
laboratory  work,  besides  the  required  Drill  and  Gymnastics. 

20.  Short  Course  in  Agriculture,  Wiscotisin. — This  course  covers  two  terms  of  fourteen  weeks  each, 
beginning  the  first  of  December  each  year. 

First  Year.  —Feeds  and  Feeding,  28  lectures.  Breeds  of  Live  Stock,  with  score-card  practice  additional 
in  stock  judging,  28  lectures.  Agricultural  Physics,  49  lectures  with  70  hour.s'  laboratory 
practice.  Plant  Life,  49  lectures  with  7U  hours'  laboratory  practice.  Veterinary  Science,  12 
lectures,  with  clinics.  Dairying,  12  lectures.  Farm  Dairyin.i;-  and  Dairy  Laboratory,  72  hours' 
practice.     \  course  in  farm  book-keeping.     Parliamentary  Practice,  14  lectures  with  drill. 

Second  Year. — Animal  Nutrition,  28  lectures,  or  an  equivalent  in  essay  writing.  The  Breeds  of  Live- 
stock, 28  lectui-es,  with  72  hours'  practice  in  stock  jiidgint;-.  Agricultural  Physics  and  Meteorology, 
52  lectures  with  •")2  hours' laboratory  practice.  Horticulture,  28  lectures  with  laboratory  and 
greenhouse  practice  additional.  Elementary  Agricultural  Chemistry,  35  lectures  and  recitations. 
Veterinary  iSeience,  12  lectures  with  demonstrations.  Work-bench  and  Forge,  120  hours'  practice. 
Parliamentary  Practice,  12  lectures.  Agricultural  Economics,  12  lectures.  Bacteriology,  as 
applied  to  agricultural  conditions,  20  lectures. 

Students  completing  the  studies  of  this  course  in  a  satisfactory  manner  arc  granted  short-course 
certificates. 

21.  Dairi/ing  Covrse,  Wisconsin. — The  instruction  in  dairying  is  divided  into  five  courses,  which 
are  as  follows  : — 

1.  Lectures  and  class-room  work — 

The  constitution  of  milk,  the  conditions   which   affect  creaming  and  churning,  methods   of  milk 

testing,  th(^  preservation  of  milk,  etc.,  20  lectures. 
Creamery  management  and  accounts,  16  lectures. 
Practical  cheese-making,  16  lectures. 

The  influence  of  bacteria  in  the  dairy,  16  lectures  with  demonstrations. 

Heating,  ^■entilation,  and  othei-  phy>;!cal  problems  directly  connected  with  d  dry  practice,  8  lectures. 
The  care  and  management  of  the  ixnlei'  und  engine,  16  lectures  and  demonstrations. 
The  feeding  and  management  of  dairy  stock,  8  lectures. 
The  breeding  and  selection  of  dairy  stoc':,  S  lectures. 

2.  Milk-testiiig.—Thia  embraces  instruction  in  the  laboratory  in  estimating  the  fat  and  other  consti- 

tuents m  milk,  butter,  and  cheese  by  methods  adapted  to  the  faetoi'v  and  factory  operators,  15 
hours  per  week. 

3.  Butter-making. ^Buii&r-makiwQ  is  curried  on  daily  on  the  creamery  plan.     The  student  learns  to 

operate  the  se\-eral  forms  of  i,ower  centrifugal  separators  on  the  market.  They  attend  to  the 
ripenmg  of  the  cream,  churning  and  paeldng  butter,  carrying  on  all  the  operations  as  they  would 
be  conducted  in  a  creamery,  15  hours  per  week. 

4.  Cheese-maJdng.—ln  this  course,  daily  instruction  is  given  in  the  manufacture  of  Cheddar  cheese, 

the  operations  bemg  carried  on  as  in  the  regular  factory,  the  students  being  required  to  take 
careful  notes,  and  make  reports  upon  the  process. 

Special  instruction  is  also  given  in  the  making  of  Swiss,  Brick,  and  Limburger  cheese,  16 
hours  per  week.  o 
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5.  Dair^  Machinery.-A  Uvo-^lorej  buildi„s,  with  basement,  has  been  provided  for  giving  instruction 
inhrmgand-armg  for  boilers,  running  engines,  putting  up  shafting,  cutting  and  fitting  iron 
pipe,  belt  lacing,  soldering  etc.  This  work  aids  the  stu.ient  to  better  understand  the  machines 
used  m  a  cre;unery  or  a  cheese  factory,  and  to  make  repairs  and  improvements  when  needed,  30 
hours  per  week.  ' 

The  diiry  class  is  divided  into  four  sections,  one  of  which  is  as.signed  daily  to  tho 
laboratory  a  second  to  the  creamery,  a  third  to  the  cheese  factory,  and  a  fourth  to  the  shop  for 
dairy  machin.Ty  The  sections  change  each  week,  so  that  during  the  term  each  student  receives 
instruction  tor  three  weeks  in  i^ach  of  the  four  departments.. 

22.  Advanctd  Dairy  Works,  Wisconsin.— T!h&  College  is  desirous  of  securing  pupils  who  have  had 
much  experience  m  factory  work  before  joining  the  College  of  Agriculture,  and  hence  the  following 
inducements  are  onered  :'- — 

Such  students  as  are  able  to  pass  satisfactory  examinations  in  the  practical  work  of  the  creamery  or 
cheese  factory  are  advanced  early  m  the  terra  lo  the  experimental  dairy  section,  where  problems  connected 
with  this  branch  are  studied. 

Advanced  dairy  instruction  consists  of  the  following  : 

(1)  Instruction  on  milk  and  its  products. 

(2)  Experiemental  investigations  in  butter  making. 

(3)  Investigations  ia  cheese  production. 

(4)  Dairy  bacteriology,  viz  : — 

(a)  A  special  course  in  the  preservation  of  milk  and  cream  for  commercial  purposes. 

(b)  Experimental  work  in  dairy  bacteriology. 

23.  General  Remarks  on  the  Agricultural  Courses,  Wisconsin. — The  graduate  courses  offer  advance 
Students  opportunity  for  professional  training  in  original  investigation.  All  contributions  to  knowledge 
of  permanent  value  are  published  through  the  Bulletins  of  the  Experimental  Station  over  the  name  of  the 
contributor.  Besides  the  degrees  already  referred  to,  certificates  are  givec,  these  being  for  the 
minor  courses.  Thus,  students  who  pass  through  the  short  course  in  a  satisfactory  manner  are  awarded  a 
corresponding  certificate.  Those  who  have  completed  their  studies  in  the  dairy  school  successfully,  and 
have  had  two  seasons  experience  in  a  creamery  or  cheese  factory  (one  of  which  must  follow  the  period 
spent  in  the  dairy  school)  receive  dairy  certificates. 

Hesident  tuition  is  free,  and  in  the  long  course  the  fee  for  non-resident  tuition  is  only  15  dollars 
(i£3)  per  half-year,  and  the  incidental  fee  is  10  dollars  (£2).  For  the  short  course,  nonresident  tuition  is 
15  dollars  per  term,  and  incidental  fee  5  dollars.     For  the  dairy-course  the  fees  are  the  same. 

24:.  Concluding  Remarks  on  Agricultural  Education  %n  America. — The  following  Universities  have 
also  courses  in  Agriculture,  viz.  : — Arkansas,  Georgia,  Illinois,  Louisiana,  Maine,  Minnesota,  Missouri, 
Nebraska,  Nevada,  Ohio,  Tennessee,  Vermont,  West  Virginia,  and  Wyoming,  and  the  courses  at  Yale 
have  already  been  given,  viz.,  in  Chapter  XXXVIII,  sections  44  and  4.5. 

There  are  also  agricultural  courses  in  the  following  Colleges,  viz. : — Delaware,  North  Georgia,  Berea, 
Kentucky,  Maryland,  Rutger's  College,  New  Jersey,  Pennsylvania,  and  Vermont. 

The  characteristic  of  agricultural  education  in  America  is  the  wide  provision  made  for  all  classes  of 
students.  Those  who  desire  to  profit  by  a  thorough  course,  based  upon  a  scientific  foundation,  are  met, 
■without,  as  a  rule,  being  forced  to  stud}'  according  to  a  unique  plan  which  may  not  meet  their  special 
requirements ;  in  other  words,  the  American  scheme  embodies  largely  the  German  principle  of  freedom  in 
choice  of  studies  (Jitiidenfreiheit'). 

The  e-fperimental  work  is  generally  of  an  excellent  character,  and  the  "  Bulletins  "  of  the  Stations — 
i.e.,  brochures — giving  accounts  of  research  in  various  practical  questions,  are  well-known  to  scientific  readers. 

A  point  worthy  of  special  remark  is  that  it  is  well  recognised  in  America  that  some  familiarity 
with  Continental  languages  is  essential  to  the  scientific  agriculturist,  and  the  reading  of  Continental,  and 
especially  of  German,  research  in  agriculture,  is  regarded  as  educationally  important. 

The  Commissiorers  visited  a  number  of  laboratories  and  museums  specially  devoted  to  Agriculture. 


CHAPTER  XLVII. 
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CHAPTER  XLVII. 
Agricultural  Education  in  European   Countries. 

[J.  VV.  TURNER.] 

Introduction.— The  teaching  of  agriculture  in  schools  of  the  primary  stage,  and  also  in  those  covering 
the  secondary  periods,  is  a  matter  of  considerable  interest  in  all  countries.  The  importance  of  the 
instruction,  and  the  place  given  to  it  in  the  school  curriculum,  are  particularly  noticeable  in  France, 
Holland,  Switzerland,  and  Belgium. 

Feance. 

The  objective  in  the  teaching  and  the  value  of  the  subject  from  the  standpoint  of  French  educationists 
are  explained  in  Chapter  IX  of  the  Interim  Ileport.  There  it  is  pointed  out  that,  according  to  M.  Combes, 
"  the  upper  primary  education  has  only  suljsisted  up  to  the  present  day  because  of  pupils  whom  agriculture, 
commerce,  and  industry  have  sent  to  it."  Statistics  show  at  the  present  time  that  two-thirds  of  the  pupils 
enrolled  in  the  primary  schools  of  France  follow  up  the  agricultural,  commercial,  and  industrial  professions. 

On  page  95  of  the  Interim  Report  it  is  pointed  out  that  the  aim  of  the  primary  school  in  France 
is  to  give  the  instruction  a  distinct  agricultural  bias,  but  not  to  put  the  children  through  an  apprenticeship 
as  farmers.  The  teaching  aims  at  making  intelligent  farmers,  opposed  to  routine  work,  and  capable  of 
understanding  the  scientiHo  points  of  their  calling.  One  of  the  motives  in  stimulating  the  efforts  of  the 
teachers  in  the  direction  of  agriculture  is  the  desire  to  retain  the  people  on  the  land.  Great  attention  is 
given  to  practical  experimental  work  in  the  schools.  On  all  occasions  effort  is  made  to  explain  appropriate 
theoretical  principles  by  practical  demonstrations. 

The  same  motives  appeal  to  us  New  South  Wales  teachers,  and  the  same  aims  are  before  us. 
French  educationists  and  French  teachers  are  giving  us  a  very  valuable  lesson  in  regard  to  our  duty 
towards  our  pupils. 

Primary  School   Work. 

The  lessons  given  in  the  Upper  Primary  Schools  of  France  are  classified  under  the  head  of  practical 
agriculture,  and  embrace  two  kinds  of  exercises — outdoor  and  indoor. 

The  outdoor  exercises  consist  of  operations  in  the  garden  and  field,  chiefly  experiments  and 
demonstrations  — ploughing,  scarifying,  vineyai-d  work,  gardening,  vegetable  and  arboriculture,  fruit-trees, 
poultry  and  bee-farnjing,  excursions  to  markets  and  fairs,  farm  accounts.  All  operations  are  followed  by 
written  reports  which  are  carefully  corrected  by  the  head-master.  The  indoor  exercises  of  the  pupils  aie 
carried  out  in  connection  with  manual  work,  and  attention  is  given  to  the  construction  of  useful  farming 
articles.  As  an  indispensable  complement  to  their  theoretical  teaching  in  the  subject,  the  pupils  are 
instructed  practically  in  a  knowledge  of  the  various  field  manures,  in  the  mounting  and  dismounting  of 
agricultural  machines,  and  in  the  treatment  uf  cattle.  This  is  essentially  a  practical  programme,  and  a 
reference  to  the  time-table  appearing  on  page  139  of  the  Interim  Report  shows  that,  in  the  agricultural 
section  of  the  upper  primary  schools  of  France,  three  hours  a  week  for  two  years  are  devoted  to  agriculture 
and  horticulture,  and  six  hours  a  week  from  a  total  of  thirty  are  spent  in  either  manual  or  practical 
agricultural  work. 

Specialisation  in  these  schools  is  allowed  when  the  pupil  is  about  the  age  of  14  years.  Horticulture, 
theoretical  and  practical,  is  included  in  the  curriculum  of  the  girls'  upper  primary  schools  in  France,  and 
the  subject  is  taught  by  the  regular  teachers  of  the  staff,  who  qualify  for  the  work  by  means  of  courses  of 
practical  gardening  given  in  the  normal  schools. 

Holland. 

In  no  part  of  Europe  is  the  subject  of  agriculture  treated  more  systematically  than  in  Holland.  By 
means  of  Nature-study,  associated  with  the  object-lesson  teaching,  in  which  the  endeavour  is  to  awaken 
the  mind  and  intelligence  of  the  pupil,  the  teachers  of  the  primary  schools  of  Holland  introduce  points  of 
interest  connected  with  the  growth  of  plants  and  flowers. 

Stale  Training  in  Agriculture. 

In  some  of  the  State  Training  Colleges  for  teachers,  agriculture  and  horticulture  form  part  of  the 
regulat  course  of  instruction,  and  special  diplomas  are  offered  by  the  State  for  proficiency  in  both  branches. 
Students  prepare  for  these  diplomas  by  following  the  courses  of  the  National  Agricultural  College  or  by 
private  study. 

Besides  these  institutions,  students  have  opportunities  for  learning  agriculture  and  horticulture 
through  free  classes  established  at  various  centres  and  conducted  by  State  Professors  of  Africulture  and 
Horticulture,  Directors  of  Agronomic  Stations,  or  Members  of  the  Staff  at  the  winter  schools.  It  is  said 
that  this  branch  of  instruction  of  late  years  is  increasing  in  public  estimation. 

The  instruction  in  Nature-Study  at  the  Haarlem  Training  School,  and  the  time-table  of  the  Practising 

School  attached,  arc  given  below.     (The  extract  is  from  Mr.  Medd's  Report,  Supplement  to  Vol.  8 Special 

Reports, ) 

First  year :— Observation  and  description  of  certain  plants,  easily  recognised.  The  different  forms  of  leaves,  stems, 
roots,  and  the  structure  of  flowers.  The  morphology  of  plants.  Each  student  has  his  own  collection  of  mounted 
specimens. 

Second  year :— Continued  study  of  plant-life.  Inflorescence,  position  of  leaves  and  fruit.  The  principles  of  classification. 
Characteristics  of  the  principal  families.  Nutrition  of  plants  i  formation  of  starchy  matter  from  carbonia  aoiJ 
and  water  :  conversion  of  starchy  matter  into  ghicose  ;  formation  of  reserve  nutritive  material  ;  absorption  of 
water  ;  evaporation  of  water  at  the  surface  of  the  leaves. 

Third  year:— Arrangement  of  plants.  Object  and  character  of  classification.  Fertilisation,  reproduction  respiration, 
nutrition,  and  something  of  the  anatomy  of  plants.  ' 

Fourth  year  :— General  recapitulation  :  morphology,  physiology,  and  olassiiloation.  In 


667 


In  Zoology  the  following  is  the  course  : — 

First  year  -.—Mammals.     The  observation,  description  and  comparison  of  certain  mammals.     Comparative  study  of 

the  skeleton,  external  form,  nourishment,  and  habits. 
Second  year  :— The  rest  of  the  vertebrates.     The  study  is  always  comparative.     Respiration,  the  circulation  of  the 

blood,  digestion,  animal  teat. 
Third  year  :— Insects  :  after  comparing  them,  their  general  characteristics  and  those  of  the  different  orders  are  studied. 
Fourth  year  ; — Molluscs  and  the  lower  orders.     General  recapitulation  of  zoology. 

Horticulture  is  taught  theoretically  and  practically.  The  theoretical  instruction,  which  is  given  mainly  in  the 
winter,  is  illustrated  by  experiments  and  the  analysis  of  soils.  For  the  practical  work  there  are  two  pieces  of  ground,  one 
about  10  mfetres  by  20,  and  the  other  15  mfetres  by  30,  divided  into  rectangular  plots.  These  are  cultivated  entirely  by  the 
students  ;  the  teacher  is  the  Professor,  who  gives  the  lessons  in  class.  A  year  or  so  ago  a  practical  gardener  was  engaged, 
but  failed  as  a  teacher.     The  scheme  of  instruction  in  the  garden  is  as  follows  :  — 

First  year  :— Study  of  certain  growing  plants,  such  as  cress,  radishes,  beans,  peas,  celery,  potatoes,  flax,  and  tobacco. 

Digest  of  the  theory  of  agriculture. 
Second  year  : —Study  of  cereals,  maize,  hemp,  buckwheat,  caraway,  sunflowers,  chicory,  spinach,  onions,  purslane. 

Fermentation  and  putrefaction  :  composition  of  the  soil :  manuring. 
Third  year  :— Flowers  ;  crocus,  snowdrop,  violets,   etc.     Chemical  manures.     Cultivation  of   tobacco.      Nutritious 

preserves. 
Fourth  year  :— General  recapitulation. 

The  gardening  is  extremely  popular,  and  there  is  no  doubt  that,  viewed  educationally,  the  system  pursued  leaves 
little  to  be  desired.  It  may  be  inadequate  from  a  purely  agricultural  standpoint,  but  it  cannot  be  too  often  repeated  thac 
the  primary  school  does  not  require  an  agricultural  expert.  Those  students,  moreover,  who  obtain  the  advanced  Diploma 
in  Agriculture,  are  amply  qualified  to  act  as  pioneers  of  agricultural  science  in  the  rural  districts.  There  has  never  been 
any  suggestion  that  the  training  of  rural  should  be  differentiated  from  that  of  urban  teachers,  and,  as  we  have  seen, 
"  Nature-study  "  is  considered  to  be  an  essential  part  of  the  curriculum  in  every  primary  school.  As  a  rule,  the  students 
first  go  to  a  village  school,  and  then  move  into  the  towns,  where  the  salaries  are  higher. 

To  every  training  college  a  primary  "practice  "  school  (Le&rscliool),  all  the  expenses  of  which  are  defrayed  by  the 
Government,  is  annexed.  The  one  at  Haarlem — a  mixed  school — has  an  unusually  large  garden,  cultivated  by  the  children. 
Its  time-table  indicates  the  very  comprehensive  and  educational  character  of  the  curriculum  at  the  State  primaiy  schools. 


First  Year. 


Second  Year. 


9—9-30 

Reading. 

9—9-30 

Object-lessons. 

9-30— 9-45 

Writing. 

9-30-10 

Reading. 

9-45—10 

Gymnastics. 

10—10-15 

Writmg. 

10—10-30 

Arithmetic. 

1015— 10-30 

Gymnastics. 

10-20— U 

Object-lessons. 

10.30—11 

Arithmetic,  Measuring,  or 

11-11-15 

Games. 

Weighing. 

11-15—11-30 

Singing. 

11— 1115 

Singing. 

11-30-12 

Clay  Modelling,  or  Plait- 

1115—11-30 

Games. 

ing. 

11-30—12 

Paper-folding,  or  Clay 

2— 2-30 

Drawing,  or  Block  build- 

Modelling. 

ing. 

2—2-30 

Drawing. 

2-30—3 

Measuring,  or  Object- 

2-30-3 

Arithmetic,  Measuring,  or 

lessons. 

Weighing. 

3—3-15 

Games. 

3—3-15 

Recitation. 

3-15— 3-30 

Recitation. 

3-15- 3-30 

Games. 

3-30—4 

Reading. 

3-30—4 

Reading. 

The  time-table  is  the  same  for  every  day  in  the  week.    Wednesday  and  Saturday  are  half-holidays, 
girls  have  sewing  from  2  to  3  p.m. ;  in  the  opinion  of  some  of  the  Inspectors  this  is  hardly  sufiScient. 

Third  and  Fourth  Years. 


On  Wednesdays 


Monday  and  Thursday. 


9-9-30 

9-30—10 

10— 1015 
10-15—10-30 
10-30—11 

11—12 
2-2-30 

2-30—3 
3—3-30 

3-30-4 


Object-lessons  on  Plants, 

Animals,  &c. 
The  Dutch  Language. 
Singing. 
Gaines. 
Arithmetic,  Weighing, 

and  Measuring. 
Cartoon  work. 
Nature-study. 
Writing. 
History. 
Reading. 


Tuesday  and  Friday. 


9—9-30 

9-30—10 
10—10-30 

10 -.30— 11 

11-11-30 
11-30—12 

2—2-30 
2-30-3 

3-3-30 
3-30—4 


Object-lessons  on 
Plants,  Animals,  &c. 

The  Dutch  Language. 
/  Gymnastics  (boys). 
\  Arithmetic  (girls). 
/  Gymnastics  (girls). 
I.  Arithmetic  (boys). 

Clay  Modelling. 

Singing. 

Geography. 

Writing. 

Drawing. 

Reading. 


Wednesday  and  Saturday. 


9-9  30 

9-30-10 

10—10-15 
1015— 10-30 
10-30—11 

11—12 


Object-lessons  on  Plants, 

Animals,  &c. 
The  Dutch  Language. 
Singing. 
Games. 
Arithmetic,  Measuring, 

or  Weighing. 
Reading. 


On  Wednesdays  the  girls  have  their 
sewing-lesson  from  3  to  4  p.m. 


Fifth  and  Sixth   Years. 


Monday  and  Thursday. 


Tuesday  and  Friday. 


Wednesday. 


9—10 
10-11 

11  -11-30 

11-30-12 

2-2-45 
2-45-3-30 

3-30—5 


Reading. 

Arithmetic,  Measuring, 
or  Weighing. 

I  Gymnastics  (boys). 
I  Writing  (girls). 

( Gymnastics  (girls). 
\  Writing  (boys). 

The  Dutch  Language. 

Object-lessons  on  Plants' 
Animals,  &c. 

Clay  Modelling  or  Wood- 
work. 


9—10 

10-10-45 

10-45—11 
11—12 
2—2-45 
2-45—3-30 
3-30-4-15 
4-15-5 


Reading. 

f  Arithmetic,  Measuring, 
\     or  Weighing. 

Games. 

History. 

Composition. 

Geography. 

Freehand  Drawing. 

Nature-Study. 


9—10 
10-10-30 

10-30—11 
11—12 


Reading. 
J  Gymnastics  (boys). 
I  Writing  (girls). 
f  Gymnastics  (girls). 
\  Writing  (boys). 

Arithmetic,  Measuring 
or  Weighing. 


Saturday. 


9-10 
10—11 
11—12 


Reading. 
Cardboard  work. 
Arithmetic,  Measuring 
or  Weighing. 


3—4  0 


Whilst  the  boys  have  wood-work,  the  girls  have  needlework. 


Higher 
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Hiyher  Agricultural  Schools. 

But  the  true  significance  of  the  agricultural  teaching  in  Holland  is  experienced  in  its  well-organised 
higher  agricultural  schools.  J.  C.  Medd,  Esq.,  M. A.,  of  England,  visited  the  Netherlands,  just  prior  to  the 
Commissioners'  visit,  and  on  behalf  of  the  Board  of  Education,  London,  studied  certain  aspects  of  education 
there.  His  report  forms  a  supplement  to  Vol.  8  of  Special  Reports  on  Educational  Subjects,  compiled  by 
M  E.  Sadler,  Esq.,  late  Director  of  Special  Inquiries  and  Reports,  England.  The  section  of  the  report 
treating  on  Agricultural  Education  is  of  value  to  us  at  this  juncture,  and  it  is  therefore  given  in  lull. 

Agricultural  Education.— (ianc^ftoaio  Onderioijs). 

Matters  relating  to  agriculture  properly  fall  within  the  sphere  of  reports  issued  by  the  Board  of  Agriculture.     Still 

it  may,  perhaps,  be  permissible  to  refer  shortly  to  .  few  of  the  main  features  of  the  Dutch  System,  especially  mwh^ 

concerns  instruction  for  lads.     In  no  country  is  the  provision  for  agricultural  education  more  elaborate,  or  its  organ  sation 

more  complete  than  in  the  Netherlands  to-day.     This  is  largely  due  to  the  inspiration  and  ceaseless  energy  of  Ur   bickes/ 

late  Director-General  of  Agricidture,  who,  it  is  hoped,  will  eventually  become   President  of  a  distinct  department  of 

agriculture.     At  present,  all  agricultural  affairs  are  administered  by  one  of  the  divisions  of  the  Ministry  of  the  Interior: 

To  assist  the  Ministry,  a  central  Council  of  Agriculture,  composed  of  representatives  elected  by  the  various  Agriculturar 

Societies,  meets  periodically  at  the  Hague.     Practically,  nothing  is  done  without  the  advice  of  this  Council.     Jiach  ot  the 

Eleven  Provinces  has  a  State  Professor  of  Agriculture,  whose  duties  are  to  inspect  and  direct  the  five  State  experiment 

stations  (proefvelden),  give  lectures,  provide  instruction  for  primary  school  teachers,  who  wish  to  obtain  an  agricultural 

certificate,  and  inspect  winter  agricultural  classes  in  receipt  of  a  State  subsidy.     In  the  six  provmces  with  permanent  State 

Winter  Agricultural  Schools,   the  Professor  is  Director  of  the  school.      Four  of  the  provinces  have  State  Professors  of 

HorticultiTre  as  well,  whose  duties  are  mutatis  mutandis  the  same.     Five  State  Agronomic  Stations  have  been  established 

for  the  purpose  of  analysing  manures  and  food-stuffs,  and  testing  seeds  ;    the  one  at  Hoorn,  which   is  the  centre  ot   the 

dairying  industry,  is  provided  with  a  bacteriological  laboratory.     Dr.  Sickesz  courteously  furnished  me  with  the  tollowing, 

details  of  the  State  expenditure  for  this  year  :  _,     . 

Florins. 

Director  of  Agricultural  Education  : — 

Salary       3,500 

Travelling  expenses,  etc i,iuu 

Agricultural  College  at  Wageningen  :— 

Salaries    cf'7'1 

Maintenance  ■.  °">' ' '  ^ 

Subsidies  granted  to  voluntary  associations  for  courses  and  lectures  on  agri- 
culture, horticulture,  forestry,  dairying,  etc 91,72- 

Winter  schools   39,200 

Teachers  of  Agriculture  and  Horticulture  appointed  by  the  State  : — 

Salaries     38,500 

Travelling  expenses,  etc -.2,075 

Training  of  primary  school  teacliors 8, .500 

Veterinary  College  at  Utrecht : — 

Salaries    -H.SOO 

Maintenance       S6,700 

Subsidies  for  courses  on  farriery      3,600 

Total 491,268 

This  sum  of  £40,939  compares  very  favourably  with  the  £8,000  placed  at  the  disposal  of  the  English  Board  of 
Agriculture  for  educational  purposes. 

At  the  head  of  the  agricultural  education  stands  the  College  at  Wageningen,  an  institution  conducted  throughout  in 
the  most  workmanlike  manner,  and  justly  enjoying  a  world-wide  reputation.  The  long  day  which  I  spent  there  under  the 
guidance  of  Mr.  Broekema,  the  Director,  was  too  short  for  anything  beyond  a  very  cursory  investigation.  It  comprises 
four  schools  or  sections  :  { ' )  a  Hoogere  Burger  School,  with  a  course  of  four  years  for  boys  up  to  the  age  of  seventeen  or 
eighteen  years.  Those  who  obtain  the  final  certificate  proceed  to  the  Higher  Agricultural  School.  The  curriculum  includes 
mathematics,  mechanics,  physics,  chemistry,  botany,  biology,  geology,  drawing,  book-keeping,  and  modern  languages,  thus 
providing  an  admirable  foundation  for  advanced  agricultural  instruction  ;  (2)  The  Intermediate  Agricultural  School,  with 
a  course  of  two  years  for  pupils  of  seventeen  and  upwards.  Attached  to  this  is  a  preparatory  class  of  one  year,  which  is  a 
continuation  of  primary  school  subjects,  and  leads  into  either  the  agricultural  or  horticultural  schools.  Admission  into 
these  schools,  however,  is  not  dependent  upon  attendance  at  the  preparatory  class,  which  is  really  for  those  whose  previous 
education  is  deficient.  Many  of  the  pupils  from  the  Agricultural  School  go  to  the  Dutch  Indies,  and  for  them  there  is  a 
third  year  in  colonial  agriculture  ;  (3)  The  Horticultural  School,  with  a  two  years'  course  for  practical  gardeners,  and  an 
additional  course  of  the  same  length  for  those  who  desire  more  scientific  instruction  ;  (4)  The  Higher 'School  of  Agriculture 
and  Forestry,  which  is  divided  into  two  sections,  one  for  home  and  tlie  other  for  colonial  agriculture.  In  each  of  the  first 
three,  instruction  is  given  in  English,  French,  and  German.  The  fees  are  40  florins,  and  the  total  cost  for  tuition,  board 
and  lodging,  amounts  to  about  600  florins  per  annum.  The  present  number  of  pupils  is  275,  including  two  or  three  ladies 
in  the  horticultural  school.  In  regard  to  the  agricultural  students  the  director  made  the  usual  complaint  that  there  are 
not  as  many  sons  of  farmers  as  there  ought  to  be.  The  system  of  short  courses  has  not  yet  been  tried,  and  the  ample 
provision  of  agricultural  education  locally  perhaps  renders  it  unnecessary.  In  horticulture,  for  which  there  is  an  excellent 
garden  of  some  six  acres  with  a  considerable  quantity  of  glass,  the  students  rightly  do  more  practical  work  than  in  agricul- 
ture. Upon  this  point,  it  was  instructive  to  learn  from  Mr.  Broekema  that  the  attempt  to  combine  the  teaching  of  the 
science  and  the  practice  of  farming  had  completely  failed  at  the  old  college  at  Groningen,  which  was  consequently  closed 
in  1870.  At  Wageningen,  there  are  extensive  experiment  and  demonstration  plots,  but  the  small  farm  of  25  acres  is  mainly 
used  to  illustrate  the  class  lessons. 

Officers  preparing  for  the  "  Inteudance  ''  service,  who  go  to  Enschedc  for  an  industrial  and  commercial  course,  have  a 
previous  course  of  six  months'  instruction  at  Wageningen.  They  are  selected  by  competitive  examination,  and  the  Govern- 
ment defrays  all  their  expenses.  The  instruction,  as  laid  down  by  the  Ministers  of  War  and  of  the  Colonies  in  1891,  must 
include  botany,  husbandry,  zoology,  the  breeding  and  care  of  animals,  the  composition  and  properties  of  milk,  the  principles 
of  productive  agriculture,  rural  economy,  and  the  chemical  examination  of  human  and  animal  food.  This  system  was 
inaugurated  in  1889.     On  the  occasion  of  my  visit  there  were  three  such  officers  at  the  college. 

Winter  Schools  0/  Agricidture  and  Hortiadture. — These  permanent  schools,  which  are  quite  distinct  from  the  very 
numerous  winter  classes,  are  intended  for  the  sons  of  farmers  and  market-gardeners.  The  State  bears  all  the  expense,  and 
the  commune  has  merely  to  provide  suitable  buildings.  They  are  open  from  October  to  March,  and  the  full  course  lasts 
two  years.  Pupils  are  admitted  at  the  age  of  16,  after  an  examination  in  primary  school  subjects,  and  must  possess  some 
practical  knowledge  of  farming  or  gardening.  The  fees  may  not  exceed  20  florins  a  session,  and  are  usually  10  :  in  the  case 
of  the  poor  they  are  remitted.  Attached  to  each  of  the  agricultural  schools  are  professors  of  chemistry  and  physios,  and, 
as  at  the  experiment  stations  in  the  United  States,  a  veterinary  surgeon,  whose  services  are  available  for  the  neighbour- 
hood, Groningen,  Goes,  Sittard,  gchagen,  Dordrecht,  and  Leeuwarden  have  agricultural  schools.  A  glance  at  the  map 
ivill  show  how  judiciously  they  have  been  distributed  to  meet  very  varying  agricultural  conditions  and  industries.  They 
certainly  afford  the  most  effectual  means  oi  bringing  the  best  instruction  to  the  doors  ot  the  people,  and  are  on  that  account 
preferable  to  any  system  of  short  courses  at  collegiate  centres.  Even  during  the  winter,  those  engaged  in  the  cultivation 
of  the  .soil  have  many  duties  to  perform,  which   render  it  difficult  to  be  absent  from  home.     The  instruction  iu  agriculture. 

is 
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18  theoretical,  but  there  are  frequent  excursions,  and  each  school  has  a  small  demonstration  plot  and  botanical  aardei, 
First-rate  apparatus,  diagrams,  and  the  expensive  papier-maoh6  models  are  liberally  supplied  At  the  end  of  the  first 
session  there  is  an  examination,  and  those  only  who  are  likely  to  profit  by  further  instruction  are  allowed  to  remain  for  a 
second  year.  Diplomas  are  granted  at  the  end  of  the  course.  The  schools  usually  meet  five  days  a  week  from  2  to  6  in  the 
afternoon.  Subject  to  their  being  qualified  in  other  respects,  pupils  may  be  of  any  age  above  16.  Appended  is  the  scheme 
of  studies  at  the  agricultural  school  at  Groningen  : — 


Subjects. 


No.  of  hours  per  week. 


Class  I  Class  H 


Subjects. 


No.  of  hours  per  week. 


Class  I.        Class  II 


Nature  of  the  soil,  and  tillage 

Manuring    

The  raising  of  crops  

Animal  physiology    

The  breeding  of  animals 

The  care  of  animals  

Hygiene  

Dairying   

Kural  economy  


2 

2 

2 

2 

2 

•> 

8 

2 

— 

2 

1 

— 

2 

1 

>•> 

I'^arm  accounts 

Chemistry 

Physios  

Botany       

Zoology 

The  Dutch  language 
Arithmetic     


Total  No.  of  hours., 


2.5 


to 


Horticultural  schools  have  been  established  at  Naaldwijk,  Aalsmeer,  Tiel,  and  Boskoop.  Their  organisation  is  similar 
that  of  the  agricultural  schools.  The  instruction  is  rather  more  practical,  and  each  school  has  a  large  experiment 
plot,  provided  by  some  private  society.  For  the  experimental  work,  the  State  makes  a  special  grant  of  1,500  florins 
per  annum.  Generally,  the  pupils  have  lessons  in  French,  English,  and  German,  commercial  correspondence,  and 
commercial  geography,  subjects  of  great  importance  in  view  of  the  large  export  trade  in  fruit,  flowers,  and  vegetables. 
The  school  at  Naaldw-ijk  is  about  six  miles  from  the  Hague,  in  the  Westland.  This  fertile  district  is  the  centre  of 
a  most  flourishing  horticultural  industry.  Within  the  i>mmediate  neighbourhood  of  the  village  no  less  than  a  thousand 
market  gardeners  are  engaged  in  profitable  trade.  The  equipment  of  the  school  is  complete,  and  would  put  to  shame 
many  of  the  more  pretentious  institutions.  Its  annual  subsidy  from  the  State  is  2,000  florins,  exclusive  of  the  Director's 
salary.  The  garden,  in  which  some  of  those  who  attend  the  winter  school  were  at  work,  covers  an  area  of  5^  acres,  and  is 
the  property  of  »  Co-operative  Gardeners'  Association.  This  Association,  with  a  membership  of  300,  and  a  capital  of 
30,000  florins,  recently  purchased  the  land  for  13,000  florins.  Two  skilled  gardeners,  who  have  all  vegetables  free,  and 
salaries  of  700  and  850  florins  respectively,  and  two  labourers  with  salaries  of  400  florins  a  year  each,  are  employed.  The 
Westland  is  noted  for  its  grapes,  and  the  extent  of  the  operations  may  be  judged  from  the  fact  that  in  the  large  new  vinery 
alone  there  are  62  varieties  of  them.  Seven  hundred  different  kinds  of  peaches,  apricots,  pears,  and  apples  are  cultivated. 
In  the  potato  plots  some  interesting  experiments  were  being  made  with  kainit  and  other  chemical  manures,  but  it  was  too 
early  to  form  any  opinion  about  them.  During  the  summer,  Mr.  K.  Wiersma,  the  Director,  is  at  hand  to  advise  the 
gardeners  of  the  district,  and  to  him  is  due  the  present  popularity  of  the  school.  For  two  years  after  its  establishment  in 
1896,  it  met  with  considerable  opposition,  but  Mr.  Wiersma,  who  was  appointed  in  1898,  succeeded  in  overcoming  this 
prejudice.  The  appearance  of  the  garden  is  the  best  evidence  of  his  skill  as  a  teacher,  and  from  the  proprietors  of  two 
large  private  gardens,  which  I  also  visited,  I  heard  nothing  but  praise  of  the  school.  To  dispose  of  the  produce  of  the 
neighbourhood,  without  the  trouble  and  expense  of  finding  a  market,  sales  by  auction  are  held  in  the  village  market-hall 
five  times  a  week  in  summer  and  three  in  winter.  Nowhere  have  I  seen  a  more  successful  combination  of  State  aid  and 
local  enterprise  than  at  Naaldwijk,  or  greater  benefit  from  voluntary  co-operation.  The  export  trade  in  fruit  alone  to 
England  increases  annually  in  value,  but  there  is  no  reason  why  with  a  little  organisation  it  should  not  be  supplanted  by 
our  own  fruit-growing  counties.     It  is  not  due  to  better  climatic  conditions. 

The  Colony  of  the  Sociiti  de  Bienfaisance. — No  survey  of  education  in  the  Netherlands  would  be  complete  without 
some  mention  of  the  great  work  of  this  Society.  Many  descriptions  of  it  have  been  written,  and  here  we  are  concerned 
solely  with  its  educational  methods.  These  methods  have  enabled  it  since  its  foundation  in  the  famine  of  1816,  to  do  more 
than  any  .society  towards  solving  the  problem  of  dealing  with  the  unemployed.  From  almost  every  town  a  committee 
sends  some  of  those,  who  would  otherwise  be  paupers  or  criminals.  For  these  colonists,  who  number  2,000,  every  form  of 
practical  instruction  is  provided,  and  their  future  status  in  the  colony  depends  upon  themselves.  For  the  children,  there 
are  five  public  primary  schools  ;  boys  on  leaving  them  must  attend  a  continuation  class  for  two  years,  and  girls  a  sewing 
or  needlework  class  until  their  sixteenth  year.  The  lads  are  then  trained  for  various  trades,  the  railway,  post  or  telegrapli 
services,  the  Army — (there  is  a  flourishing  Lads'  Brigade)— or  the  Navy,  as  farmers,  or  gardeners.  Intermediate  schools 
of  horticulture,  forestry,  and  agriculture  have  been  established,  each  of  which  has  an  annual  subsidy  of  2,500  florins  from 
the  State.  The  horticultural  school,  which  Is  attended  by  lads  of  15  for  three  years,  has  an  extensive  and  well-kept  garden 
of  12  acres,  cultivated  entirely  by  the  pupils.  Many  of  their  drawings  and  paintings  of  flowers  are  admirably  done.  The 
school  is  not  confined  to  the  sons  of  colonists,  and  it  is  pleasant  to  know  that  no  ill-feeling  exists  between  the  children 
of  independent  parents  and  the  others.  The  school  of  forestry,  with  a  course  of  two  years,  has  a  large  nursery,  and  about 
'60  acres  for  clearing.  Theoretical  instruction  is  given  at  the  agricultural  school  during  two  winters,  and  practical  work 
is  done  on  one  of  the  Society's  farms  in  the  summer.  There  is  also  instruction  in  dairying.  The  colony  is  not  self-support- 
ing, but  depends  upon  subscriptions  and  legacies.  These  amounted  to  33,409  florins  in  1899.  Religion  is  the  basis  of  the 
whole  institution,  but  it  is  entirely  free  from  any  spirit  of  sectarianism.  One  Catholic  and  two  Protestant  churches  have 
been  erected.  No  estimate  of  the  work  can  be  formed  without  a  personal  visit  For  miles  and  miles  one  traverses  land 
reclaimed  and  brought  under  cultivation  as  efl'ectually  as  that  of  La  Sologne  in  France. 


Belgium. 

The  excellence  of  the  agricultural  teaching  in  Belgium,  especially  that  of  the  kitchen  garden,  is  fully 
•attested  by  the  splendid  quality  of  the  fruits  and  vegetables  one  gets  in  the  public  dining-rooms  of  that 
country.     A  visit  to  the  schools  of  agriculture  and  horticulture  is  a  pleasing  and  valuable  experience. 

Vilvorde. 
One  of  the  finest  of  these  schools  is  that  of  Vilvorde,  near  Brussels,  the  capital.  The  students, 
■eighty  in  number,  enter  as  young  as  16  years  of  age,  and  the  instruction  is  both  theoretical  and  practical. 
The  course  extends  over  three  years,  and  the  aim  of  the  institution  is  to  make  practical  farmers,  gardeners, 
and  nurserymen.  In  connection  with  the  lecture  work,  there  are  class-rooms  for  modelling,  drawing, 
physics,  chemistry,  and  a  museum  well  furnished  with  models  of  fruit,  diagrams  of  plants  showing  various 
processes  in  propagation,  etc.  On  the  practical  side  there  are  several  acres  of  ground  laid  out  in  fruits,  vine, 
flowers,  vegetables,  grasses,  shrubs— foreign  and  native.  In  the  orchard  section  of  these  college  grounds 
there  are  no  less  than  2,800  species  of  pear-trees.  Several  of  these  trees  are  trained  in  various  forms- 
upright  in  iron  frames,  across  which  wires  are  stretched  ;  in  little  bushy  shrubs ;  in  fork-like  forms  along 
a  low  border  :  and  in  every  case  loaded  with  very  fine  fruit.  Vines  bearing  grapes  of  delicious  flavour  and 
of  great  size,  are  nurtured  in  glass  and  hot-houses,  and  are  trained  in  a  semicircular  direction  from  side  to 
side  of  the  building.     The  Director  states  that  he  has  200  varieties  of  grape-vines  in  his  grounds. 

Gembloux. 
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Gembloux. 

This  is  a  university  agricultural  college  situated  only  a  very  short  dii?tance  from  Brussels.  There 
are  125  pupils  in  attendance,  of  the  age  of  17  years  and  upwards,  and  the  course  extends  through  four 
years.  This  institution  aims  at  making  scientific  agriculturists,  and  fitting  its  students  for  positions  as 
managers  of  estates  and  experts  in  special  branches  of  agricultural  work.     Among  its  chief  attractions  are  : 

(1)  Congo  Hot-house. —A  building  in  which  are  grown  no  less  than  300  different  species  of  plants 
found  in  the  Congo  region.  The  training  has  been  found  beneficial  to  agricultural  students  who 
have  been  appointed  to  the  Belgian  colony  in  the  Congo. 

(2)  Cabinet  of  Congo  Products. — Woods,  seeds,  sugarcane,  caoutchouc. 

(3)  Cabinet  of  wheat  and  other  cereals  from  all  parts  ;    tobacco. 

(4)  Botanical  laboratory  for  germination  and  culture,  for  bacteriological  and  microscopical  investi- 
gation— a  great  equipment. 

(5)  Cabinet  of  textiles — silk,  wool,  etc. 

(6)  Machines  for  fish-breeding. 

(7)  Fertilisers  :  Models  of  fruit  and  vegetables. 

(8)  Library  of  upwards  of  2,000  volumes  on  the  .science  of  agriculture:  numerous  periodicals  from 
different  laijds. 

(9)  Entomological  specimens. 

(10)  Zoology — Boxes  of  horse  and  ox — splendid  models  of  eye  and  heart. 

(11)  Mineralogy — a  large  collection. 

(12)  Mechanical  workshop. 

(13)  Horse-shoeing. 

(14)  Cabinet  of  models  of  horses   and  cattle  used  in   various  other   places  in    Europe — a  splendid 
collection. 

(15)  Some  very  fine  paintings  of  horses  and  cattle  on  walls  of  class-rooms. 

(16)  A  group  of  plans  to  illustrate  lectures  in  drainage  and  irrigation. 

(17)  Models  of  ploughs  and  other  farming  implements  ;  specimens  of  all  kinds  of  tools  used  in  working 
the  soil. 

(18)  Class-rooms  and  all  buildings  lit  with  electricity. 

(19)  Residential  college,  in  part;  culinary  department  and  refectory  not  up  to  the  standard  of  other 
features. 

(20)  Botanical  models — flowers,  etc. 

(21)  Chemical  laboratory — very  large,  fine  equipment;  everything  methodically  arranged;  separate 
rooms  for  first  and  second  years. 

(22)  Collection  of  minerals  found  in  Belgium. 

(23)  Splendid  grounds — fine  shade  trees. 

(24)  Store-room  for  all  sorts  of  working  machinery — carts,  ploughs,  etc. 

(25)  Building  for  cheese-making  and  treatment  of  milk. 

(26)  Stables  for  horses  and  cows — large  and  airy. 

(27)  Piggery — styes  enclosed  with  brick,  floor  cemented. 

The  grounds  for  practical  demonstration  lie  near  the  homestead,  and  comprise  a  large  area  of  the 
richest  soil  fully  cultivated.  A  sugar-refinery  and  a  brewery  in  the  neighbourhood,  owned  by  private 
persons,  are  placed  at  the  disposal  of  the  students  specialising  in  that  direction. 

A  Farm  School  for  Qirls. 
The  Ecole  Mtoagere  Agricole  et  ecole  sup^rieure  d'agriculture  pour  jeunes  fiUes  a  Heverle,  with  1,000 
pupils  in  attendance,  and  under  the  management  of  one  of  the  religious  orders  of  the  Roman  Catholic 
Church,  has  already  been  referred  to.  The  agricultural  department  of  the  school  is  subsidised  by 
Government,  and  every  encouragement  is  given  by  the  State  to  inculcate  a  liking  among  the  giris  for  farm 
life  and  its  duties.  With  that  end  in  view,  the  instruction  is  made  to  bear  upon  such  subjects  as  fruit  and 
vegetable  gardenmg,  particulariy  the  latter,  the  manufacture  of  butter  and  cheese,  the  management  and 
care  of  small  animals  about  the  farm,  poultry,  etc.  ^ 

Switzerland. 

_        Introd-Mfion.—ln  the  matter  of  providing  technical  instruction  for  its  people,  the  little  country  of 
Switzerland  is  quite  up  to  the  standard  of  anything  seen  in  France,  Holland,  or  Belgium 

One  of  the  finest  institutions  inspected  in  that  country  is  the  Institut  Agricole,  for  the  Canton  de 
Vaud,  Lausanne,  which  is  a  training  college  for  youths  intending  to  make  their  living  on  the  soil. 

Agricultural  College,  Lousanne, 
In  this  College  the  attendance  of  students  is  highest  in  the  winter  months.  The  students  are  mostly 
sons  ot  men  on  the  soil,  and  their  services  are  required  on  the  farms  during  the  busy  days  of  summer  In 
wmter,  when  work  is  comparatively  slack,  and  they  can  be  spared,  the  students  enter  the  Institut,  largely 
iT^tinirrf.ir  T^  of  agriculture,  but  with  some  little  practice.  The  youths  taking  the  course  are 
destined  to  follow  their  fathers  as  tillers  of  the  soil. 

Training  of  School  Teachers. 
Students  intended  for  elem,;ntary  and  primary  school  teaching  do  not  attend  the  Institut      They 
receive  a  short  course  on  the  subject-theoretical  and  praotical-in  the  splendidly-equipped  Ecole  Normale 
m  the  same  city.  j     -i    re 

There  is  no  specialised  course  of  a.^ricultural  instruction  in  the  primary  or  rural  schools  of  Switzer- 
land out  the  subject  IS  taken  in  the  daily  course,  and  literature,  treating  of  matter  well  within  the 
intelligence  of  the  pupils,  is  circulated  araons;  the  teachers  through  the  Institut. 

The 
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Among  objects  of  special  interest  in  this  College  are  its — 

(1)  Museum. — A  splendid  collection. 

(2)  Bee-farming  Cabinet.— This  industry  evidently  receives  much  attention.      Here  may  be  seen  all 

types  of  hives. 

(3)  Library. — Large,  well-furnished,  containing  many  French  and  German  works.      The  courteous 

director,  Professor  Bieler,  produced  one  of  the  latest  West  Australian  pamphlets  on  Agriculture. 

The  Commissioner,  in  his  travels  through  Great  Britain  and  Europe,  on  several  occasions  found 
literature  in  the  shape  of  pamphlets  and  printed  reports  dealing  with  the  development  of  several  of  the 
Australian  States,  but  in  no  single  instance  did  he  see  a  word  about  New  South  Wales.  Information  on 
New  Zealand  may  be  had  in  many  of  the  public  institutions  abroad,  and  at  the  Crystal  Palace,  London,  the 
State  of  Victoria  has,  or  had  in  1902,  a  very  fine  exhibition  of  some  of  its  more  important  products  amply 
illustrated  by  means  of  pamphlets  got  up  in  attractive  form. 

(4)  Chemistry  Laboratory. — The  aim  of  this  branch  is  not  to  make  scientists,  but  to  give  students 

a  sufficient  knowledge  of  the  soil  and  kindred  subjects,  so  that  they  may  be  able  to  farm 
intelligently. 

(5)  Cabinet  of  Models. — Fruits  ;  specimens  of  industries,  each  arrayed  in  its  own  distinct  compartment 

showing  the  various  processes  in  the  manufacture  from  the  raw  article  to  the  last  stage  of  the 
finished  goods  ;  stufied  birds,  local  and  foreign  ;  skeletons  of  animals,  whole  and  in  part,  heads, 
etc.  ;  cases  of  cereals  in  the  grain  and  straw  ;  seeds. 

In  many  of  the  schools  of  SwitzeHand  and  other  parts  of  Europe  the  object-lesson  teaching  card, 
showing  various  industrial  processes,  is  common.  The  firm  of  McDougall  &  Company,  Edinburgh  and 
London,  has  recently  introduced  similar  cards  into  the  schools  of  Great  Britain.  The  firm  of  Kealy  and 
Philip,  of  this  city,  has  some  of  these  cards  on  view. 

(6)  Horse-shoeing — ^Practical  work  ;    anatomy   of    hoof   thoroughly   explained   by  means   of   natural 

specimens  and  models. 

(7)  Viticulture — Various  instruments  and  preparations  explained  ;  all  diagrams  used  are  of  excellent 
construction  and  finish  ;  laboratory  is  furnished  with  all  necessary  apparatus  for  wine-making  ; 
museum  is  well  appointed,  contains  all  sorts  of  tools  needed  for  farm  work,  local  and  foreign 
manufacture  ;  models  of  fruit-bearing  trees,  healthy  and  diseased  ;  destructive  and  useful  birds 
and  insects. 

(8)  Anatomical  Museum. — Anatomy   of    animals   explained   by   means  of    models  and   skeletons    of 

domestic  animals. 

(9)  Geological  Cabinet. — Containing  important  local  rocks. 

(10)  Agricultural   Implements. — Some    beautiful   models   of    latest  ideas  in  farming   machinery.       In 

actual  practice  one  still  can  see  as  he  goes  through  the  country  the  common  plough,  the  hoe,  the 
scythe,  etc. 

(11)  Entomological  Exhibit. — Great  attention  is  given  to  all  insect  pests. 

(12)  Fungi. — The  different  kinds  are  well   shown,  and   students  are   taught    to  discriminate  carefully 

between  the  edible  and  the  dangerous  types. 

(13)  Timber  Exposition. — A  magnificent  display  of  forest  growths — local  and  foreign. 

Throughout  the  class-rooms  and  corridors  may  be  seen  maps  and  diagrams  giving  information,  such 
as  habitat  of  certain  cereals,  infected  areas,  statistics  of  produce,  etc.  The  Director  states  that  the  Institute 
aims  at  providing  in  its  class-rooms,  laboratories,  and  museums,  only  what  is  actually  necessary  for  the 
practical  management  of  a  farm. 

(14)  Workshop. — Agricultural  carpentry  only  is  taught. 

(15)  Scientific  Station.— On  a  little  platform  in  the  grounds  is  situated  the  meteorological  station 
which  is  fitted  up  with  the  usual  instruments  for  indicating  weather  conditions. 

The  Grounds. 

These,  though  situated  in  the  heart  of  the  city,  are  sufficiently  large  for  experimental  purposes,  and 
contain  various  kinds  of  fruits,  vines,  and  vegetables. 

The  college  is  non-residental,  and  as  before  stated,  is  attended  chiefly  by  sons  of  farmers,  vignerons, 
and  others  engaged  on  the  soil  who  intend  to  follow  the  occupation  of  their  forefathers. 


CHAPTER  XLVIII. 
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CHAPTER  XLVIII. 

Agriculture  in  the  Primary  Schools  of  New  South  Wales. 

METHODS   ADOPTED   AT   PUBLIC    SCHOOL,  EGLINTON, 
UNDER   JOHN   HALSTEAD,   TEACHER. 

[J.  W.  TURNER.] 

Introduction— L  visit  to  the  Bathurst  District  gave  an  opportunity  to  the  Commissioner  to  make 
the  acquaintance  of  a  Pubhc  School  teacher,  Mr.  John  Halstei,  of  Eglinton,  and  to  witness  his  methods 
ot  imparting  a  knowledge  o±  agricultural  subjects  to  his  pupils.  Many  favourable  comments  on  his 
work,  otiicial  and  otherwise,  had  appeared  in  the  metropolitan  and  country  Press,  and  the  Commissioner 
thought  It  advisable  to  make  the  visit  of  inspection  in  order  that  he  might  be  in  a  position  to  make  his  own 
comparisons  and  conclusions  on  the  spot.  As  a  subject  of  school  instruction,  the  Commissioner  has  no 
hesitation  in  saying  that  the  agricultural  teaching  imparted  by  Mr.  Halsted  compares  most  favourably  with 
that  done  under  similar  eondition.s  in  the  schools  of  Europe  and  America. 

Mr.  Halsted  brings  to  his  aid  in  carrying  out  this  work  a  knowledge  of  mixed  farming  and 
farm  management,  acquired  as  a  part  of  his  early  home  training  in  England,  and  afterwards  supplemented 
by  visiting  Belgium,  where  dairy  farming  was  chiefly  studied  ;  Holland,  where  land  tenure,  holdings,  and 
horticulture  engaged  his  attention;  Spain,  where  he  spent  three  years  obtaining  an  insight  into  fruit  culture, 
curing,  packing,  irrigation,  especially  with  regard  to  raising  vegetables.  In  1879  he  joined  the  Public 
Service  of  the  State  as  teacher  of  a  small  school  at  Marlee,  on  the  Manning  Eiver. 

A  report  from  each  of  the  teachers  of  the  Schools  at  Numba,  West  Leichhardt,  and  Granville  on 
agricultural  teaching  is  appended. 

The  object  of  this  chapter,  and  its  place  in  this  report,  are  intended  to  show  what  our  Public 
School  teachers  in  country  schools  are  capable  of  accomplishing  in  the  way  of  giving  a  trend  to  the 
teaching  of  elenientary  agriculture,  and  to  draw  attention  to  the  fact  that  in  any  development  of  so 
important  a  subject,  we  have  in  our  own  State  men  thoroughly  qualified  to  carry  the  work  to  a  successful 
issue.     Mr.  Halsted's  plan  of  instruction  is  unfolded  in  the  following  pages  : — 

Seetick  with  the  State. 
The  Public  School  at  Marlee  was  situated  in  the  centre  of  a  large  brush  10  miles  from  a  town,  Appointment, 
and   2  miles  from  any  dwelling.     It  was  rightly  named,  for  the  soil  was  of  a  most  marly  nature.     The  school.^"''"" 
grounds  of  the  school  were  covered  with  dead  trees  and  stumps;   the  more  productive  portions  had  a  clearing  school 
strong  growth  of  bracken  fern.     By  the  aid  of  fire  and  hard  work,  the  dead  trees  and  stumps  were  soon  srounda. 
removed.     Hard  delving  and  digging  soon  transformed  about  a  quarter  of  an  acre  into  suitable  land  for 
cultivation.     It  was  found  that  the  various  marsupials  appreciated  the  efforts  made,  for  as  fast  as  the 
vegetables  grew,  so  soon  were  they  demolished.  No  palings  for  fencing  could  be  procured,  so  trees  had  to  be  ForminE  a  gar- 
split,  and  material  for  fencing  the  garden  was  soon  available,  each  pupil  being  requisitioned  to  assist  even  ^ame."''  '^""^ 
in  a  small  degree.     The  carting  of  the  fencing  material  for  about  a  quarter  of  a  mile  was  a  problem  for 
teacher  and  pupils  alike.     Assistance  was  sought,  but  not  being  procurable,  the  initiative   of  everyone 
was  demanded.    After  debate  it  was  decided  to  make  a  trolly.     Two  wheels  were  cut  from  the  end  of  a  Making  a  troiiy. 
log,  and  bound  with  hoop-iron  to  prevent  splitting.    Pour-inch  holes  were  cut  in  the  centre,  and  a  hard 
wooden  axle  attached.     On  the  top  of  the  axle  a  bed  was  placed  of  cross  pieces  of  wood.     Many  hours 
were  spent  in  the  bush  finding  a  piece  of  wood  suitable  for  a  pole.      This  naturally  had  to  be  bent,  to 
allow  of  a  good  purchase  being  taken  when  drawn.     To  the  end  of  the  pole  was  attached  a  rope  of  ten  feet, 
so  that  six  boys  could  assist   in  the  haulage.     Much  interest  was  taken  in  the  building  of  the  trolly,  as 
only  a  short  period  of  time  was  available  each  day.     The  fencing  material   was   soon   hauled  on  to  the  Hauling  of 
ground.     Forked  poles  were  erected,  and  rails  laid  on  top  so  that  the  palings  would  have  support  on  the  fencing, 
top      A  trench  was  dug   to   insert   the  ends  of  the  palings,  and  the  tops  were  hound  to  the  rails  with 
stringybark.     The  whole  work  was  transacted  during  play  hours,  and  was  made  more  a  matter  of  enjoy- 
ment than  work. 

On  being  removed  to  Croome  Public  School,  in  the  Kiama  District,  fortune  favoured  the  work  in  Removal  to 
that  the  soil  was  volcanic  and  most  productive.     The  position  was  not  the  most  pleasing  for  a  garden,  as 
it  was  situated  on  the  top  of  a  high  hill,  and  exposed  to  the  full  force  of  the  westerly  winds.     The  garden  Forming  a 
was  surrounded  with  palings,  but  on  account  of  the  winds,  two  break-winds  of  ti-tree  scrub  were  erected,  s^-^en. 
Many  different  kinds  of  vegetables  were  grown,  which  were  exhibited  at  the  Albion  Park  and  Kiama  Exhibiting  at 
Shows,  and  succeeded  in  procuring  numerous  prizes.     As  many  as  thirty  varieties  of  potatoes  were  once 
exhibited,  and  proved  an  interesting  lesson  to  the  farmer.s  around.     The  following  are  a  few  of  the  garden 
prizes  obtained,  and  certified  to  : — 

This  is  to  certify  that  at  the  1887  Exhibition  of  the  Kiama  Agricultural  Association  the  followin<'  P"ms  ottained 

.'  °  ^  m  Kiama 

prizes  were  awarded  : —  District. 

1st.  Best  collection  of  vegetables.  1st.    Best  long  red  radishes, 

lat.  Best  vegetable  marrow.  Ist.    Best  white  turnips. 

1st.  Best  three  lettuces.  2nd.   Best  half  dozen  carrots. 

Ist.  Best  celerv.  2nd.  Best  half  hundredweight  potatoes. 

In  1888. 

1st.  Collection  of  vegetables.  1st.  Best  collection  of  herbs. 

1st.  Best  half  dozen  turnip.s.  Ist,  Best  collection  of  lettuce. 

Ist  and  2nd  for  Kohl  Rabi.  1st.  Best  collection  of  vegetable  seeds. 

1st.  Best  carrots.  1st.  Best  collection  of  roots  suitable  for  winter 

1st.  Best  broad  beans  in  pod.  fodder. 

1st.  Best  vegetable  marrows.  (Signed)         James^  Someetille, 

Secretary,  Kiama  Agricultural  Association. 
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Eglinton. 
Desiring  removal  to  a  colder  climate,  an  exchange  was  elected  with  the  teacher  at  Eglinton  «™'Xn '^ 
where  gardening  pursuits  have  heen  carried  out  on  a  more  extensive  scale,  and  the  plot  system  for  the  ''^"""'"■ 
children  brought  into  vogue. 

Apiculture  had  not  been  followed  as  a  business,  nor  yet  for  home  consumption,  in  the  district,  and  ^san  apiari»t 
as,  without  doubt,  It  would  prove  a  most  interesting  and  beneficial  occupation  both  to  adults  and  pupils, 
several  colonies  of  bees  were  procured,  and  soon  an  apiary  of  ninety  colonies  was  established.  In 
apiculture,  the  hives  and  apphances  are  always  the  chief  expense.  After  consideration,  it  was  found  that 
they  could  be  more  economically  made  than  procured,  so  several  100  feet  of  "American  shelving"  was 
bought  and  cut  up  into  lengths.  The  boys  were  instructed  in  the  making  of  hives,  bar-frames,  and  any 
necessary  appliances.  Both  girls  and  boys  received  instruction  in  the  hiving  of  swarms  of  bees, 
transposing,  extracting,  and  general  management. 

As  the  hives,  frames,  appliances,  and  honey  began  to  increase,  a  house  was  necessary  for  the  proper  Erection  of 
storage  of  so  much  material.  The  point  to  be  tostered  and  kept  in  view,  where  children  are  concerned,  honey  room,  etc. 
and  in  fact  in  all  Australia,  is  resourcefulness  (making  use  of  what  is  to  hand).  The  only  means  available 
for  a  house  or  store-room  was  one  made  from  wattle-and-dab.  The  posts  for  the  corners  were  obtained 
from  the  teacher's  wood-heap  ;  holes  were  sunk,  posts  erected,  the  dab  (mud  and  straw)  mixed,  and  soon 
the  walls  appeared.  Eor  a  roof,  corrugated  iron  was  used.  The  house  was  divided  into  two  compartments, 
one  for  a  workshop  and  the  other  for  a  store  and  extracting  room.  The  former  was  fitted  with  a 
carpenter's  bench,  and  the  necessary  tools  were  procured. 

The  desire  to  be  allowed  to  "work  at  the  bench  by  the  pupils  during  the  dinner  hour,  and  after  Making  bee 
school,  was  keen.      Much  enjoyment,  combined  with  instruction  and  work,  resulted,  as  has  often  been ''pp'™'^''^- 
borne  testimony  to  since  the  lads  left  school.     Half  a  ton  of  honey  was  taken  the  second  year,  and  siiany 
people,  finding  out  the  advantage  of  having  honey  for  winter  use,  were  induced  to  take  the  business  of 
apiculture  in  hand.     Possessing  bees  and  managing  bees  was  soon  found  to  be  entirely  different,  conse- 
quently the  "master"  was  constantly  in  demand  to  rectify  some  dilemma. 

Many  exhibits  were  shown  at  the  local  show,  and  much  controversy  took  place.     Honey  from  Exhibiting 
different  flowers  was"  taken  as  it  was  brought  in  by  the  bees,  and  each  bottled  separately  ;   they  ranged  ^'"'^''• 
from  light  amber  to  black.     (The  earlier  in  the  season  the  lighter  the  honey  ;  the  later  in  the  season  the 
darker).     It  was  affirmed  ("by  those  who  knew")  that  these  honeys  were  doctored;    but  when  the 
8owers  were  smelt  in  conjunction  with  the  honey  the  evidence  was  conclusive,  and  critics  were  silenced. 

Everything  that  honey  could  be  utilised  for  was  made,  such  as  vinegar,  mead,  confectionery,  Government 
preserves,  etc. ;  and  these,  together  with  the  full  appliances,  secured  the  Government  prize  of  £5  in  1896.  pr^e 'or  honey. 
Successive  droughts  so  prevailed  that  apiculture  had  to  be  relinquished.     The  flow  of  honey  was  dependent 
on  Leguminous  and  Carduus  plants,  and,  in  consequence  of  their  being  no  trees  to  supplement  the  loss, 
the  bees  dwindled  and  died. 

Copy  of  Certificate, 

Bathurst  Agricultural,  Horticultural,  and  Pastoral  Society. 
This  is  to  certify  that  Mr.  John  Halsted,  of  Eglinton,  secured  the  following  prizes  : —  Prizes  in  i89x 

Ist  prize  for  honey  in  comb,  1891.  Ist  prize  for  honey  in  comb,  1892.  andisoz. 

2nd  prize  for  honey  in  bottles,  1891.  Ist  prize  for  vinegar,  1892. 

Special  prize  for  extracted  honey,  1892.  Government  prize  for  bee  appliances,  1892. 

Ist  prize  for  honey  in  bottles,  1892.  Government  prize  for  parasites  in  fruit,  1892. 

(Signed)         W.  G.  Thompsos-, 
(And  stamped.)  Hon.  Secretary. 

As  the  number  of  pupils  increased,  a  more  extensive  garden  area  was  enclosed,  and  was  found  to  Evolution  of 
command  more  attention  from  the  pupils  as  a  whole.  In  gardens  there  is  always  something  that  can  be  Igiin^ton. 
done,  and  as  prizes  had  been  generously  offered  by  residents  for  neatness  and  variety  of  growth,  rivalry 
was  naturally  very  keen.  The  results  were  gratifying,  although  not  remunerative  to  the  teacher,  who 
had  to  find  both  tools  and  seeds.  The  Department  of  Education,  taking  the  matter  of  playground 
cultivation  in  hand,  offered  bonuses  for  teaching  object-lessons  and  lessons  in  agriculture,  horticulture, 
and  elementary  sciences.     The  Eeport  of  1S91,  page  25,  states: — 

"  Under  the  direction  and   supervision  of  their  teachers,  the  pupils,  in  a  large  number  of  Report  of 
schools,  receive  practical  instruction  in  cultivating  flowers  and  vegetables  in  the  school  grounds,  ^d^^^fj"^™ 
The  special  instructor  reports  favourably  on  the  progress  made.     One  hundred  and  thirty-seven 
schools  were  visited  by  the  officer,  and  eighty-eight  teachers  succeeded  in  qualifying  for  the  bonuses 
of  from  £1  to  £5.     Arranged  in  order  of  merit,  as  regards  the  results  achieved,  Eghnton  school  ranks 
first." 

From  1891  to  the  present  time  the  plot  system  has  been  used,  and  theoretical  and  practica 
lessons  systematically  given  in  conjunction.  In  no  way  could  the  new  syllabus  have  been  forecast,  but, 
fortunately,  the  Eglinton  work  has   dovetailed  with  the  syllabus  and  meets  the  requirements  m  teaching 

nature  studies.  ,  ,  ,        •■•       ii  x-a-       .•   j 

Many  difficulties  have  had  to  be  overcome,  such  as  the  exposed  position,  the  poor,  stiff",  unkind  Difficulties  m 
soil,  and  the  droughts.     To  meet  the  first,  all  cultivation  had  to  be  conducted  under  a  tall  fence  where        "g=arde„s. 
the  heat  was  excessive.     The  soil  had  to  be  manured  with  sand  and  lime,  dug  deeply  and  often  and 
some  had  to  be  burnt.     This,  naturally,  was  disheartening  to  children,  but  their  persistence  soon  rendered 
the  stiff  clay  loam  into  a  soil  sufficiently  friable  to  attempt  cultivation.  ..      „       ,      , 

The  only  means  to  meet  the  drought  was  to  dig  a  waterhole  and  conserve  all  the  surface  water,  ^--o  water 
A  hole  was  accordingly  laid  out,  10  feet  x  8  feet  x  2  feet  which  took  a  fortnight  to  accomplish.     To  ^ 
this,  surface  drains  were  cut,  and  as  the  catchment  area  is  fairly  large    a  good  thunderstorm  has  only  to 
take  place  to  give  a  supply  of  water  sufficient  for  a  month  or  six  weeks.     t,uch  water  for  vegetables  is 
preferable  for  gardening  purposes  to  either  well  or  tank  water,  as  it  is  exposed  to  the  air  . ,       ,        . 

The  laying-out  of  the  ground,  so  that  the  playground  was  not  infringed  upon,  had  to  be  considered  J|v-!^-u^s^- 
The  accompanying  plan  of  the  school  area  depicts  the  plan  adopted.  According  to  the  number  of 
children  capable  of  looking  after  a  plot  so  is  the  ground  allotted  m  pieces  9  yards  x  5^  yards.  The 
surplus  landis  used  for  grLing  experimental  crops,  so  that  the  children  can  follow  the  grov.tn  of  rnany 
commercial  plants,  such  as  whiat,  oats,  barley,  clover,  linseed,  chicory,  mangold,  etc.,  and  note  their 
suitability  or  otherwise. 
3— 4P 
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The  growths   in  many  instances  are  abortive,  in   others  normal,  and  in  many  excellent ;  this  is  Cultivation, 
clearly  shown  by  different  modes  of  cultivation  and  manuring,  and  many  would  reach  better  proportions 
if  given  suitable  conditions  of  soil  and  climate.     Various   manures   are   experimented    with,   such   as  Manuri,,.. 
potash   sulphate  of  ammonia  phosphates,  superphosphates,  lime,  ashes,  stable  and  green  manures,  blood, 
refuse  from  boiling-down  works,  and  commercial  manures.     As  plots  with  the  various  manures  are  side 
by  side,  those  most  suitable  to  the  plants,  soil,  and  climate  can  be  watched  and  compared. 

ibe  children  8  individual  plots  are  about  220  square  feet  in  size,  for  which  each  child  is  held  children's  pJot«. 
responsible  as  to  cultivation  and  neatness.     Any  vegetables  or  flowers  can  be  cultivated,  provided  they 
are  systematically  and  carefully  planted.     The  seeds  have  generally  been  found  by  the  teacher,  and  the 
produce  grown  is  taken   home  by  the  grower,  subject  to  the  teacher's  approval,  and  after  consideration 
has  been  made  tor  other  pupils.     The  paths  in  rei-pect  to  neatness  belong  to  the  beds  to  which  they  are 
opposite,  and  must  be  kept  clean  and  tidy.     The  following  list  of  vegetables  and  forage  plants  are  those 
grown  by  the  children  in  their  respective  beds.     The  plots  number  twenty-one  :— 
.ffoo/*.— Carrots,  parsnips,  beet-root,  white  carrots,  kohl  rabi,  turnips,  radishes, 
iwifts.— -Silver-skin    onions,    Spanish    onions,    garlic,    eschalots,  leeks,  tree  onions,  potato  onions, 

Chinese  e^chalots. 
Legumes. — Kidney  beans,  scarlet  runners,  broad  beans,  Canadian  Wonder,  Lima  beans,  Madagascar 

beans,  zt-bra  beans,  peas,  tares. 
Green  Vegeiahles.— Cos   lettuce,    cabbage,   lettuce,    Neapolitan   lettuce,  Drumhead  and  Succession 

cabbafie,  red  cabbage,  silver  beet. 
Oereah — "Wheiits:  Eussian,  Egyptian,  purple  straw,  nonpareil,  white  lammas,  prolific  buck. 
Barleys:  Cape,  skinless. 
Oats  :  Algerian,  Tartarian,  foxtail,  potato. 
Grasses:  Prairie,  canary,  linseed. 
Oanes. — Amber,  Planter's  Friend. 

Millet. — Hungarian  millet,  white  seeded,  red  seeded,  grey  seeded,  pearl,  broom,  French,  Japanese. 
Corn.— Ked,  rice,  variegated  white,  vegetable,  ninety  day,  Argentine,  Eed  Hogan,  Yellow  Hogan. 
Potatoes. — Early  rose,  Ashleaf  kidney. 

The  following  comprise  the  plants  grown  in  the  experimental  plots  by  the  pupils  for  edification 
and  instruction  :— 

Cereals. — Twenty-five  varieties  of  wheat,  six  varieties  of   oats,  six  varieties  of  barley,  two  varieties 

of  rye. 
Boots. — Eed  and  yellow  mangold,  kohl-rabi,  white  carrots,  silver  beet,  sugar  beet,  chicory,  red  beet, 

turnip  beet. 
Glovers. — Trifolium,  English,  Burnett. 
Canes. — Planter's  Friend,  red  sorghum. 
Millets. — Broom,  French,  pearl,  Siberian,  gray  seeded,  white  seeded,  red  seeded,  Japanese,  Hungarian, 

Mushishiraza. 
P«OT;»^ms.— Eighteen  varieties. 
Squash. — Twenty  varieties. 
JPie  Melon. — Six  varieties. 
Gourds. — Eighteen  varieties. 
Sundries. — Tares,  linseed,  garlic,  pea-nuts,  sunflowers,  tomatoes,  five  varieties  of  potatoes,  six  varieties 

of  corn,  leeks,  lucerne. 
Dahlias. — Thirty-five  varieties. 

Each  variety  is  labelled,  and  any  particular  mode  of  cultivation  notified,  that  results  may  be  tested ;  uanai 
for  instance,  various  classes  of  potatoes  are  weighed  and  planted,  some  in  halves,  some  with  the  main  top 
eyes  removed,  some  whi)le,  and  some  with  and  some  without  manure.     The  results  from  these  will   be 
carefully  weighed  and  recorded.     In  horticulture,  which  is  confined  to  a  separate  plot,  and  that  the  most 
sheltered  from  the  wind,  those  flowers  most  suitable  to  the  climate  and  soil  are  grown.     Situated  as  the  Slower 
school  is,  in  the  middle  of  a  plain  and  exposed   to  the  full  force  of  the  westerly  winds,  horticulture  is  a  dening. 
failure  except  with  hardy  annuals,  roses,  dahlias,  etc. 

The  various  crops  having  grown  so  vigorously,  application  was  made  to  the  Education  Department 
for  permission  to  exhibit  a  trophy    at  the  1904  Sydney  Eoyal  Agricultural  Society's  Show.     This  was  Trophy 
graciously  granted,  and  the  exhibits  were  forwarded  to  Sydney,  addressed  to  the  Director  of  Agriculture,  syjjj'ey';' 
who,  not  able  to  find  room  for  the  same  in  the  main  Agricultural  building,  placed  them  in  the  verandah.    It 
was  poor  encouragement  after  a  year's  arduous  work,  to  see  the  endeavour  of  a  system  for  teaching  Agricul- 
ture in  schools  so  lightly  treated.     It  is  to  be  hoped  that  the  Education  Department  will  adopt  some  plan 
for  showing  school  exhibits,  and  thereby  encourage  teachers  in  their  endeavour  to  carry  out  that  part  of  the 
syllabus  which  desires  to  show  that   "there  is  a  lesson  in  each  flower,  and  a  story  in  each  stream  and 
bower."     The  trophy  was   further  exhibited  at  the  Bathurst  .Agricultural,  Horticultural,   and  Pastoral  Trophy 
Society's  Show  in  April,  1904.     It  was  erected  by  the  pupils,  under  the  teacher's  guidance,  each  variety  llthuret"* 
being  distinctly  labelled  with  a  triangular  label,  printed  by  pupils  with  ordinary   "outfit"   letters.     The 
trophy  received  much  praise  from  the  President,  the  Honorable  George  Lee,  Vice-Presidents,  Committee,  Ecception  at 
and  the  public  generally,  as  it  clearly  demonstrated  what  children  could  grow  under  diligent  management.  ^'"'"• 
Both  Societies  granted  Certificates  of  Merit.     The  following  extract  is  from  the  Annual  Eeport  of  the 
Bathurst  Agricultural,  Horticultural,  and  Pastoral  Association  : — 

"  A  collection  of   farm  and  garden  produce    and  preserved  fruits,  from  the  Eglinton  Public 

School,  was  full  of  interest  and  excited  much  favourable  comment,  and  has  led  to  the  establishment 

of  an  Association  for  the  promotion  of  the  teaching  of  Agriculture  in  Public  Schools,  a  movement 

which  is  likely  to  become  of  very  great  national  importance." 

The  President  (Hon.  George  Lee),  in  moving  the  adoption  of  the  annual  report  of  the  A.  H.  and  P. 

Society  on  1st 'November,  1904,  said — 

"In  the  farm  and  garden  produce  the  exhibits  were  of  exceptional  merit.  The  principal 
feature  of  this  section  was  from  the  Eglinton  Public  School.  This  had  a  peculiar  inter.est  to  the 
exhibition,  and  was  a  credit  to  both  the  scholars  and  their  master.  It  was  said  that  the  Minister  of 
Education  had  expressed  his  intention  of  including  agriculture  in  the  list  of  subjects  to  be  taught. 
This  would  be  a  great  boon,  especially  to  the  country  schools." 
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■  u.    ^®mu?  l**®  ^f  i®"^  produce,  the  trophy  was  greatly  augmented  with  school  work,  preserves,  and  Prea™v«,  «„. 
pickles.     This  branch  belonged  chiefly  to  the  girl  pupik,  they  having  been  instructed  in  utilising  their  ChT'""" 
garden  produce  for  future  use.     It  is  pleasing  to  report  that  under  their  able  instructress  they  were  the 
recipients  or  much  praise.  ' 

It  may  be  asserted  with  confidence  that  while  the  grounds  are  diligently  cared  for,  the  tuition  is  in  interior  of 
no  way  impaired,  nor  the  interior  of  the  school  ne«lected.     As  the  greater  part  of  the  day  has  to  be  spent  ^^ooi. 
within  the  school  walls,  it  should  be  made  as  attractive  as  possible,  and  monotony  removed  as  far  as 
possible.     Charts  of  insects  drupes,  birds,  vegetables,  and  flowers  adorn  the  walls,  while  various  sciences 
are  represented  by  practical  collections.     Botany  is  represented  by  making  collections  of  plants,  drying  Soionoc- 
and  mounting  them  ;  geology  in  the  collecting  of  minerals  and  fossils  ;  entomology  in  the  collecting  and  "XZ"'^  "' 
mounting  ot  insects,  which  the  Agricultural   Department  is  gracious  enough  to  name ;  zoology  in  the 
collecting  ot  reptiles,  eggs,  and  insects,  and  preserving  them  in  spirit ;  arboriculture  in  collecting  the 
various  local  and  other  timbers  in  vertical  and  cross  sections. 

There  is  a  small  shed  within  which  will  be  found  a  vice,  bench,  and  sundry  useful  tools.     Here  any  carpent«r« 
breakages  of  tools  are  repaired;  labels  are  sawn  out,  planed,  and  painted ;  new  handles  are  inserted,  and  "'""'■ 
boxes  for  raising  seedlings  are  made. 

Due  care  is  taken  of  all  gardening  implements,  each  has  its  place,  and,  if  used,  must  be  returned  Care  of  g*r,icn 
clean  to  its  position.  tools. 

Any  watering  that  can  be  done  must  be  conveyed  by  buckets.     Several  kerosene  tins  have  been  watering. 
converted  into  a  size  suitable  for  carriage,  and  wire  handles  attached. 

No  coercion  is  used  to  bring  into  harmony  the  various  branches  of  work.     There  is  a  difficulty  Method, 
rather  to  restrain  the  pupils.     The  various  branches  appeal  more  intuitively  than  the  three  E's.,  tact  and 
supervision  being  the  only  requirements  combined  with  a  word  in  season.      Herbert  Spencer  in  his  Herbert  Speuoer 
"  Intellectual  Education  "  states  : —  "■  "  int^ootu*! 

Education. 

"  The  relationship  between  teachers  and  their  pupils  is,  other  things  equal,  rendered  friendly 
and  influential,  or  antagonistic  and  powerless,  according  as  the  system  of  culture  produces  happiness 
or  misery. 

"  Human  beings  are  at  the  mercy  of  their  associated  ideas  He  who  constantly 

aids  children  to  their  ends,  hourly  provides  them  with  the  satisfaction  of  conquest,  hourly  encourages 
them  through  their  difficulties  and  sympathises  in  their  successes,  will  be  liked ;  nay,  if  his  behaviour 
is  consistent  throughout,  must  be  loved." 

The  practical  study  of  Nature  must  have  a  beneficial  effect  on  the  child  and  its  home  life.     Their  Effector  Nature 
-characters  would  be  given  an  impetus  "  for  high  objects,  for  enduring  things"  ;  their  thoughts  would  be  chiufre°n. 
purified ;  their  passions  subdued ;  and  their  intellects  quickened  to  the  consciousness  "  That  there  lives 
and  works  a  soul  in  all  things."     Herbert  Spencer,  on  "Intellectual  Education,"  places  the  position  most 
forcibly : — 

"  Similarly  with  the  correlative  requirement,  that  the  method  of  culture  pursued  shall  be  one  Herbert  Siwnoer 
productive  of  an  intrinsically  happy  activity — an  activity  not  happy  because  of  intrinsic  rewards  to  Ediuoation.""  "* 
be  obtained,  but  because  of  its  own  healthfulness.     Conformity  to  this  requirement,  besides  preventing 
us  from  thwarting  the  normal  process  of  evolution,  incidentally  secures  positive  benefits  of  importance. 
Unless  we  are  to  return  to  an  ascetic  morality  (or  rather  I'm-morality),  the  maintenance  of  youthful 
happiness  must  be  considered  as  in  itself  a  worthy  aim." 

What  speaks  more  definitely  of  a  nation's  prosperity  than  the  condition   of  its  home  life,  not  so  Eesuits  s|(oa,ii  in 
apparent  in  towns  as  in  the  country?     A  neat  garden  and  tidy  fences  depict  thrift,  and  wherever  beauty  ''""'''<' 
Hnked  with  utility  is  predominant,  there  some  force  has  been  at  work,  leading  on  step  by  step  to  the 
realisation  "  that  there  is  a  present  God."      Hence,  enriching  the  child  mind  with  all  that  is  ennobling 
must  bring  forth  true  esprit  de  corps,  and  a  healthy  desire  to  excel ;  it  will  cause  a  mutual  consideration 
for  others  ;  a  love  for  the  beautiful  and  grand,  and  a  recognition  that  there  is  a  "grandeur  in  the  heatings 
of  the  heart."     The  influence  on  the  public  from  seeing  neat  gardens  creates  a  desire  to  possess  similar  luauenoe  on 
plots,  or  to  cultivate  some  plant  even  in  a  box.  ''" 

Even  in  the  stifling  bosom  of  the  town 

A  garden,  in  which  nothing  thrives,  has  charnis 

That  soothe  the  rich  possessor. —  William  Gowper. 

How  much  healthier  would  our  towns  become,  if,  instead  of  festering  back-yards,  reeking  with  typhoid 
bacteria,  there  were  cultivated  plants,  where  plant  life  could  assist  in  removing  noxious  gases. 

The  practical  value  of  the  above  work  must  naturally  appeal  to  everyone,  as  it  must  create  thrift,  Practical  value 
and  produce  an  elevating  effect  on  the  present  child  mind,  germinating  now,  and  bearing  fruit  in  the 
future. 

And  sweet  it  is  the  growth  to  trace 

Of  worth,  of  intellect,  of  grace, 

And  lead  it  on  from  hour  to  hour. 

To  ripen  into  perfect  flower. — John  Bowring. 

Establish  educative  centres,  and  they  would  be  productive  of  arousing  in  the  child  mind  an  activity  to 
acquire,  and  a  desire  to, utilise  the  resources  at  hand,  so  that  after  patient  diligence  and  research 

Every  thought  and  every  deed 

May  hold  within  itself  the  seed 

Of  future  good  and  future  meed. — Richard  Monckton  Miles. 

To  accomplish  beneficial  results  for  the  future  of  so  grand  a  State  will  necessitate  practical  and  PuUire  Kood  in 
theoretical  exponents  who,  under  a  systematised  programme,  can  simply  and  unpretentiously  evolve  an  teSil.'° 
advantageous  system,  having  for  its  end  the  upraising  of  future  generations.     Considering  that  all 
teachers  have  not  the  same  gifts,  it  would  perhaps  meet  the  present  need  if  peripatetic  teachers  were 
appointed,  whose  objects  and  duties  might  be  conducted  somewhat  after  the  following :—  peti^^i,- 

/-\i  •      .  teachers. 

Ubjects —  ■     ,        1        J      • 

1.  To  diff"use  a  more  comprehensive  idea  of  the  natural  forces  m  agricultural  production. 

2.  To  instil  progressive  and  intelligent  ideas  respecting  agriculture,  horticulture,  viticulture, 

and  apiculture.  ' 
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3.  To  encourage  the  formatioa  aad  cultivatioa  of  home  and  school  gardens,  demonstrating  that 

the  growing   of   symmetrical  vegetables  and  flowers   takes  no  further  energy  than  the 
growing  of  distorted  specimens,  but  adds  to  their  commercial  value. 

4.  To  illustrate  the  growth  of  insect  pests,  noxious  weeds,  and  vermin,  demonstrating  their 

ravages,  and  illustrating  their  enemies  and  preventives. 

5.  To  make  suggestions  for  the  treatment,  of  soils,  the  improvement  of  cultivation  and  crops. 

6.  To  encourage  the  management  of  bees  for  private  and  commercial  purposes,  showing  the 

great  loss  allowed  under  apiculture. 

Duties — 

1.  To  visit  outlying  localities,  giving  a  series  of  illustrative  lectures  on  all  pastoral,  agricultural, 

horticultural,  apicultural,  and  viticultural  subjects. 

2.  To  give  evening  lectures  in  the  Public  Schools,  illustrated  with  views,  making  the  lectures  of 

the  most  simple  character. 

3.  To  make  collections  of  such  botanical  specimens,  animals,  insects,  and  pests  as  may  be  of 

benefit  to  the  Technological  Museum. 

4.  To  report  localities  where  insect  and  other  pests  are  allowed  to  continue  their  ravages. 

.5.  To  suggest  and  formulate,  where  practicable,  school  gardens  and  apiculture  in  conjunction 
with  the  teachers. 

Lesson  Notes. 

The  following  notes  form  the  subject  of  a  series  of  lessons  on  Cultivation.  Each  heading 
constitutes  the  theme  of  a  previous  lesson,  hence  the  whole  may  be  regarded  rather  in  the  light  of  a 
rapid  and  collective  review  : — 

Apparatus. — Test  tubes,  dry  earth,  quicklime,  seedlings,  water,  primary  rocks,  commercial  and  stable 

manure. 
Readings. — Soil,  manuring,  digging,  sowing,  transplanting,  thinning,  watering,  cultivation. 
g(,t7.— Formed  from  rocks — Decomposition  of  rocks— Agencies  affecting  decomposition— Sterile  and 

productive  soil — -Varieties  of  soil — Relationship  to  plant  life. 
Manuring. — The  earth  the  storehouse  of  plant  food— Relation  of  organic  matter  to  soil  and  plants- 
How  plants  extract  nitrogen  from  air— Nature  properties,  and  effects  of  different  manures,  a^ 
green,  compost,  and  commercial— How  manure  is  formed— Benefits  of  surface  and  bottom 
manuring— Effect  produced  by  manuring  with  or  without  rain. 
Digging  — Vo  li-^hten  the  soil— To  render  it  friable— To  form  a  seed  bed— To  admit  light,  he^t,  air, 
and  water— To  allow  manures  and  ac-ids  to  operate— The  advantages  of  deep  against  shallow 
ploughing— The  advantages  of  hand  to  farm  cultivation— What  tools  to  use  in  different  soils, 
etc.— How  good  digging  produces  symmetrical  vegetables.  ,r^.„. 

Illusfrations.—"PeiTa.hleoi  Sower,  spiritual  and  practical"-"  The  Study  of  Nature    -{William 

Wordsworth).  j        j     i.  j.      j-u 

Sowing.— The  difference  between  deep,  top,  and  shallow  sowing— How  to  cover  seeds  and  what  with— 
Test  seeds  before  sowing  with  microscope— Soak  seeds  before  sowing  in  manure  water— i  he 
difference  and  width  of  broadcast  and  drilling— The  precautions  necessary  for  seedlings. 
Transplanling.-y^.emove  seedlings  by  digging,  not  pulling-Soak  seedhngs  in  thick   cow  manure 
waterforhalf  an  hour  before  replanting— Water  the  holes  for  plants  before  insertion- Place 
the  tap-root  vertically  in  the  hole— Place  the  plants  alternately  in  the  rows. 
Thinning  —Ascertain  the  different  widths  apart  required  for  different  plants-Supplement  vacancies- 
Give   room   for   development-Be   careful   in   dry  weather  not  to  disturb   any  neighbouring 

GultivaHon^Moye  the  surface  to  form  a  mulch,  to  avoid  caking,  to  admit  air  and  water,  and  to  allow 

//J.'S-"°Birsing    of    Instruction"    (John     5..r.-.,)-"  Influence    of    Natural    Objects" 
(  William  Wordsworth) .— "  Study  of  Natural  Philosophy.       (Herschel.) 

Nature  Study  on  Plants. 

Nature  never  did  betray 
The  heart  that  loved  her  ;  'tis  her  privilege 
Through  all  the  years  of  this  our  life  to  lead 
From  joy  to  ^oy.— William  Wordsworth. 

D'fi.Uicn  -A  pl.nt  i,  .  living  opj.ni.ed   body  mthout    «n..tio„,   im.p.ble  of  .ponl.neou. 
fero.,  Ir.:;  togi  lSe°,"lg..e.e.  Ph.u.r.g.mo..  (.i.ible  ™™i.ge)  o.  be.r.ng  Jo.ers,  „  rce,  IJy, 

"^""IS'-rptarS/'be  dirid.d   into  .o.en  divi.ioa.-.e.d..  roo«.  ..».,  1«™,  Ho-er., 

ge;S;X„'lTKrl  b,ThXSr:irg.Jor  .  p.....    er...  c„o  .bo„ld  b,  «.ed 

in  the  selection  of  seeds.    ,      ,  _,.  .      f  „  „i„„f  ..aaH  for  fixing  a  plant  in  the  ground. 

There  »e  four  ™rietie.-tap  %^"°f  l°"',«J"";"';':t"',„„be..  linb..  tmg..  l.-re.,  flo.on, 

'''™„7irrit».™'°"*°-s«i'^s 

bulky  in  others.  Leaves. 
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Leaves. — A  leaf  consists  of  cellular  tissue  (venation),  covered  with  chlorophyll,  containing 
microscopic  openings  called  stomata.  It  absorhs  light,  heat,  air,  and  moisture.  It  may  be 
either  simple  or  compound.  It  may  be  deciduous  or  persistent.  Its  position  maybe  either 
opposite,  alternate,  whorled,  or  tufted.  Its  margin  may  be  entire,  serrated,  toothed,  lobed, 
punnatiiid  or  multifia.  It  may  have  a  foot  stalk  (petiole) ;  it  may  be  without  a  foot  stalk 
(sessile),  or  sheathed.     It  may  be  stipulate  or  exstipulate,  digitate,  pinnate,  or  compound. 

Plowers.  A  flower  may  be  divided  into  five  parts,  all  of  which,  in  a  strictly  botanical  sense,  are 
"leaves" — Calyx  or  sepal,  the  outer  covering  of  a  bud ;  carolla  or  petal,  the  coloured  leaves 
of  a  flower  ;  stamens  with  head  (anther)  ;  stalk  (filament),  the  male  organ  for  furnishing 
pollen  ;  pistil  or  carpel  (head  stigma),  (stalk  style)  may  be  simple  or  compound,  and  is  the 
seed-bearing  organ  of  plant.  The  word  "  flower "  belongs  rather  to  plants  cultivated  for 
ornamental  purposes,  whereas  the  word  "'  blossom  "  belongs  to  plants  producing  fruit  after  the 
flowering. 

'Tis  3weet  to  muse  upon  His  skill  displayed 
(Infinite  skill)  in  all  that  He  has  made. —  W.  Gmirper. 

Ovules. — An  ovule  consists  of  a  soft  nucleus  with  two  delicate  coatings,  and  contains  divisions 
known  as  ovaries,  in  which  are  found  seeds.  An  ovary  is  a  part  of  the  pistil,  and  may  develop 
into  a  fruit. 

Germination.— Germs,  are  those  portions  of  a  seed  which  develop  a  new  life.  They  have  two 
distinct  actions,  the  act  of  germination  and  the  act  of  development.  Heat,  moisture  and  air  are 
necessary  for  germination.  Seeds  absorb  moisture,  swell,  and  soften.  Seeds  in  a  resting  state  contain 
"  zymogen."  or  mother  of  ferment.  The  absorption  of  moisture  develops  a  weak  acid,  which  converts 
the  zymogen  into  various  ferments.  This  renders  the  food  material  soluble,  enters  into  the  circulation  of 
the  embryo,  and  is  used  to  build  up  the  new  tissue  of  the  sprouting  plant. 

Russet  and  rude  fold  up  the  tender  germ 

Uninjured,  with  inimitable  art ; 

And,  ere  one  flowery  season  fades  and  dies 

Designs  the  blooming  wonders  of  the  next. —  W.  Cowper, 

Cross  fertilisation. — In  order  to  produce  a  variety  of  plants,  the  system  of  cross-breeding  is 
largely  practised.  Open  the  glumes  and  remove  the  anthers  of  the  selected  parent  plant.  Take  the 
ripe  pollen  of  another  parent,  and  dust  it  over  the  stigmas  of  the  first  parent,  close  the  glumes  and 
cover  with  muslin  to  protect  from  birds.  The  operation  is  greatly  practised,  the  varieties  of  flowers, 
fruits,  and  grains  being  the  result. 

Uses. — The  production  of  plant  life  is  so  inseparable  from  human  existence  that  the  requirements 
of  mankind  must  necessarily  be  the  application  of  productiveness  to  requirements.  Hence  in  every 
department  of  life  the  economic  application  of  plan's  is  necessary. 

Apparatus. — Free  use  should  be  made  of  diagrams  of  plants  and  their  parts.  Specimens  when 
possible  should  form  illustrations. 


EGLINTON   METHODS   FROM   THE    STANDPOINT  OF   THE    GENERAL 

PUBLIC. 

The  schoolmaster  is  a  factor  making  for  good  in  the  community  in  which  he  labours,  and  his 
influence  is  often  felt  outside  the  walls  of  his  own  little  school 

The  Eglinton  methods  and  successes  have  awakened  considerable  interest  in  the  minds  of  the 
citizens  of  Bathurst.  So  much  were  they  impressed  with  Eglinton  work,  and  so  greatly  did  they  desire  to 
see  Eglinton  methods  extended  throughout  the  district,  that  in  October  of  last  year  a  society  was  formed 
in  Bathurst,  with  the  Mayor,  A.  E.  Ennis,  Esq.,  as  President,  called  "The  National  Association  for  Promotion 
of  School  Agriculture,"  having  for  its  objects — 

I.  To  stimulate  interest  in  the  cultivation  of  school  plots  among  the  scholars  of  primary  and  other 
schools. 
II.  To  stimulate  the  interest  of  the  general  public  in  Agricultural  Education,  and  to  suggest  the 
offering  of  trophies  and  prizes,  etc.,  among  schools. 

III.  To  encourage  self-help  among  the  children. 

IV.  To  encourage  a  spirit  of  school  comradeship. 

V.  To  supplement  the  children's   own  funds  by  grants  in  aid  for  tools — when  found  absolutely 
necessary  and  practicable. 
VI.  To,  above  all,  make  the  tillage  of  school  plots  march  parallel  to  the  Education  Department's  new 
Syllabus — 

(a)  While  preserving  the  individual  freedom  of  teacher  and  child  ; 
{h)  While  studying  local  or  district  characteristics  of  soil  or  product ; 

(e)  While  ensuring  that  the  working  of  the  plots  shall  be,  as  far  as  possible,  left  entirely  to 
the  sympathetic  interest  and  option  of  the  children. 

In  the  inauguration  of  this  association  two  gentlemen,  Mr.  W.  Astley,  journalist,  and  honorary 
secretary  to  the  movement,  and  Mr.  John  Halsted,  teacher  of  Eglinton,  were  deeply  interested. 
Mr.  Astley  writes  as  follows  on  Eglinton  methods  : — 

The  character  of  a  district  is,  as  a  rule,  to  be  interpreted  by  its  schools,  and,  thanks  to  a  far-sighted 
aid  broad-minded  regulation  which  secures  to  any  member  of  the  general  public  who  is  himself  watchful 
of  his  words  and  conduct,  and  mindful  of  the  respect  due  to  teachers  and  scholars,  a  cordial  welcome  in 
apy  school  controlled  by  the  Department,  a  visitor  to  the  country  districts  can,  by  a  brief  inspection  of  a 
school,  gain  a  clear  impression  of  the  characteristics  of  the  surrounding  people.     The  rural  school  is  a  truer 

index 
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index  to  the  work  of  our  institutions  and  the  fibre  of  our  population  than  almost  any  other  social  feature. 

The  great  metropolitan  and  suburban  school,  and   its  compeers  of  the  larger  centres,  do  not  repi-esent  in 

the  same  potential  degree  a  social  force  or  a  factor  moulding  thi^  national  character.     In  a  city,  churches 

and  their  associated  enterprises,  Schools  of  Arts,  reading  rooms,  halls  of  recreation,  are  all  as  cfFeotive  as 

public  Schools,  but  in  a  rural  centre,  from  the  closer  intimacy  between  teacher  and  taught,  the  personality 

of  the  schoolmaster,  the  character  of  the  tuition  and  that  of  the  discipline  preserved,  the  schools  become 

of  greater  moment  to  the  State.     Holding  this  opinion,  it  was  only  a  matter  of  time  for  the  work  done 

at  Eglinton  Public  School  to  be  bi'ought  to  my  notice,  when  engagiMi  as  a  journalist,  in  inquiries  as  to  the 

characteristics  of  the  district,  sojourning  in  Bathurst,  in  the  latter  part  of  190;!.     As  a  consequence  Eglinton 

was  ^isited,  not  once,  but  a  dozen  times.     The  attention  of  at  least  two  otliei'  metropolitan  journalists  was 

directed  to  the  method  pursued,  and  the  method   itself  was  described  and  discussed  in   tiie  local  press. 

Its  value  received  practical  proof   and   illustration  in  the  notable   Eglinton  exhibit   at  the    important 

Bathurst  Agricultural  Show  of  April,  1904,  the  educative  influence  of  that  exhibit  (extending  as  far  as 

Queensland)  was  such  as  to  leave   no   doubt  on  the  mind  of   the  writer  that,  as  a  mere  matter  of  public 

duty,  the  principle  and  details  underlying  the  Eglinton  method  shduld  be  widely  published,  and,  where 

practicable,  brought  to  bear  in  othei'  districts.     The  Eglinton  method,  it  was  felt,  was  not  of  a  nature 

necessarily  to  be  confined  to  Eglinton.     It  had  only  to  be  made  known  to  enlist  the  co-operation  of  many 

other  teachers,  and  of  numerous  members  of  the  general  public.     The  Eglinton  mastei-  himself,  while  like 

all  true  teachers,  desirous  of  an  adequate  sphere  of  labour,  feeling  eqnal  to  much  more  than  his   Eglinton 

duties,  yet  was  somewhat  a\  erse  to  the  glare  of  publicity  being  directed  upon  the  special  features  of  his 

school-work.     He  recognised  that,  first  and  last,  he  was  an  oHieer  of  the   Education   Deparrmont,  and  if, 

in  his  own  glad  and  interested  pursuit  of  agriculture,  he  had  succeeded  in   awaking  the   sympathies  and 

arousing  the  activities  of  some  of  his  scholars,  he  concei\ed  he  would  be  overstepping  the  bounds  of  his 

own  function,  if  he  were  to  assume  he  had  anything  to  teach  his  fellows.     On  the  other  hand,  it  was  seen 

that,  however  keen-spirited  and  alert  the  Department  might  prove  itself  in  this  connection,  it  was  alreafly 

so  overburdened  with  work,  and   so  indifferently  etpupped  by  the   State  with   financial  aids,  that  it  was 

hopeless  to  expect  from  it  any  large  extension  of  its  r'esponsibilities.     Inspectorial  sympathy,  in  the  helpful 

otiicial  approval  of  the  District  Inspector  of  Schools,  Mr.  L.  E.  Lawford,  M.A.,  and  its  formal  ratification 

by  the  Acting  Chief  Inspector,  it  was  known  that  the  Eglinton  master  had,  but  still  it  was  plain  other  forces 

would  ha^■e  to  be  relied  upon  if  there  was  to  be  a  widespread  movement  in   the  direction  of  agricultural 

education,  which  should  operate  upon  public  opinion  on  one  side,  and  upon  individual  schools  on  the  other. 

Consequently,  it  «'as  understood  that  something  in  the  nature  of  an  associative  effort  of  people  interested 

would  be  necessary — effort  that  would  be  mindful  of  the  limits  of  departmental   action,  and  would,  in  no 

circumstances,  infringe  upon  the   departmental  authority.     .\s  a  preliminary  to  the   enlistment  of   such 

effort,  the  following  memorandum  was  prepared  for  the  information  of  certain  Bathurst  citizens  who,  while 

sensible  of  the  good  that  would  be  effected  were  a  general  adoption   of  the  Eglinton  method  ]«)ssible,  had 

not  had  the  opportunity  of  analysing  what  might  be  termed  the  "  uniqueness  "  of  the  plan  adopted  at  the 

Macquarie  Village.     It  consists  of  a  hasty  manuscript  of  a  journalist's  hastily  written  remarks,  and   Mr. 

John  Halsled,  the  Eglinton  master,  had  no  knowledge  of  its  existence  till   it  had  served  the  purpose  for 

which  it  had  been  written.     It  makes  no  pretensions  to  being  either  a,  logical  or  an  exhaustive  explication 

of  the  Eglinton  master's  woi'k,  and  is  now  gi-\en  simply  for  A\'hat  it  is  worth. 

What  first  lku  to  tub  Recognition  op  Mk.  Halsted's  AN'obk. 

T.   Mr.  Halsted's  persistence,  in  spite  of  local   misrepresentation,  and  his  perseverance  in  the  face  of 
otKcial  apathy,  in  carrying  on  the  plan  of  plot-cultivation,  for  several  successive  years. 
II.  This  success  is  creating  a  personal  sympathy  on  the  part  of  the  scholar  with  the  simpler  agricultural 
processes,  and  of  relieving  such  processes  of  drudgery. 

I II.  The  way  in  which  he  made  the  lessons  on  agricultural  theoiy  work  with,  or  "  dovetail  "  into,  the 

actual  working  of  the  plots  by  his  scholars. 

I V.  Thus  ensuring  that  the  lessons,  both  theoretical  and  practical,  would  ultimately  converge  upon  the 

ultimate  good  of  the  district,  if  not  upon  its  immediate  practical  needs. 
\'    The  fact  that  from  the  first  time  I  called,  he  left  me  (after  the  formal  courtesies)  to  examine  all  the 
work  of   the    school   (book   and    plot),   and    to   interrcjgate   the   children    as   I   pleased,   always 
taking  care  that  there  was  no  interference  with  the  school-routine. 

VI.  The  fact  that  he  was  always  ready  (subject  to  the  same  proviso)  to  give,  in  my  presence,  an  illustra- 
tion either  practical  or  theoretical,  of  agricultural  teaching.  Just  as  I  pleased. 
VII,  The  fact  that  the  children  showed  a  genuine  capacity  and  willingness  to  explain,  as  clearly  as  could 
be  expected  from  children  of  average  intelligence,  the  simpler  processes  of  plant-life,  and    of  the 
art  of  agriculture.  -n     t     i 

VIII.  The  faot^and  this  impressed  mo  most  deeply— that  the  Eglinton  master  had  not  sacrificed  the 
ordinary  school  routine,  in  his  efforts  to  give  prominence  to  select  subjects,  but  had  maintained 
his  work  on  the  stated  programme  at  the  required  standard. 

TX    The  fact  that  the  children  receiving  this  .special  instruction  were  as  quiet  mannered,  and,  at  the  same 

time,  as  fond  of  fun  and  play,  as  the  average  school  child  of  their  years— if  anything  slightly 

better  mannered— showed  that  since  their  grip  on  the  hard  facts  of  life  must  have  been  stronger 

than  that  of  most  children  of  their  age,  they  yvm-  the  gainers  through  the  "  Eglinton  Method." 

X.  The  fact  that  no  extra  expense  to  the  State  had  been  caused.  ,  ,.     t  ,     ,       i 

XI.  Thus  summarising  the  relation  of  Eglinton  to  the  Department  and  the  puHic,  I  eonclu.le  tliat  it 
would  be  a  good  thing  for  the  State  if  "  Eglintons  could  be  multiplied.  Suppose  a  similar 
method  of  imparting  stimulus  and  instruction  were  in  force  in  each  of  a  thousand  schools,  not, 
perhaps  with  the  thoroughness  of  Eglinton,  but  still  with  a  decided  intention  of  expressnig 
theory  in  practice,  within  a  quinquennium  there  \N'ould  be  added  to  the  mtelligent  working 
material  of  the  State,  without  special  strain  at  no  particular  cist,  a  most  imperceptibly  a 
contingent  of  a  100,000  units.  Classing  these  units  of  workers  as  mentally  alert,  receptive,  and 
interested  in  the  processes  of  nature,  who  can  estimate  the  value  to  the  community  of  such  an 
increment  of  mental  force.  Would  not  the  value  be,  in  any  case,  incommensurable  between  the 
prime  money  cost  to  the  State  of  bringing  the  Eglinton  method  into  general  adoption  and  the 
intellectual  and  practical  gain  to  the  community  1 
3— 4Q 
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XII.  Complementary  to  M.'.  Halsted's  work,  and  in  itself  the  root  of  what  it  only  requires,  a  toucii  o^ 
imagmatwn  to  behold  as  leading  to  the  creation  of  a  minor,  but  still,  potential,  source  of 
industrial  wealth,  is  Mrs  Halsted's  instruction  of  the  girl-scholars  in  pickling  and  preserving. 
The  transformation  of  the  raw  vegetable  grown  at  Eghnton,  and  uncooked  fruit  into  table 
delicacies,  has  its  economic  aspect  as  well  as  an  educational  one.  It  must  not  be  overlooked  that 
here,  again  (as  in  the  cultivation  of  the  garden-plots),  the  contributing  quality  is  not  coercion  or 
dictation  on  the  part  of  the  instructor,  but  sympathy  and  awakened  interest  on  the  part  of  the 

.T  .■  ■'■,'' A*''^  foregoing  abstract  will  be  seen  the  predisposing  reasons  for  the  establishment  of  "The 
National  Association  for  the  promotion  of  School  Agriculture,"  which  after  no  inconsiderable  amount  of 
inquiry  on  the  part  of  its  promoters  as  to  cognate  work  being  done  by  other  schools,  has  accepted  the 
'  Eghnton  Method  as  furnishing  both  an  ideal  and  a  practicable  plan,  and  one  likely  to  be  most  easily 
assimilated  by  the  Department,  its  teachers,  and  the  general  public. 

Any  advertisement  of  the  "  Eglinton  Method"  would  have  been  at  once  injudicious  and  unjust  had 
It  operated  to  the  depreciation  of  any  other  teacher's  efforts,  or  the  method  itself  had  not  fallen  within  the 
reach,  if  not  of  every  teacher,  of  almost  every  school. 

It  was  known  that  other  teachers  had  applied  themselves  to  agricultural  teaching,  and  had  achieved 
greater  or  less  success,  but  it  was  considered  that  the  Eglinton  method  had  results  to  its  credit  which  left 
httle  to  be  desired,  the  conditions  of  primary  education  and  the  means  of  instruction  open  to  the  mass  of 
children  being  considered. 

For  the  plan  followed  at  any  particular  school  to  be  taken  as  in  some  sense  a  model  one,  or  to  be 
generally  adopted,  it  has  not  to  depend  for  its  exemplary  character  on  any  kind  of  work  or  any  feature  of 
its  management  which  did  not  come  within 

(a)  the  personal  equipment  of  the  average  teacher ; 
(6)  the  means  of  every  ordinary  school. 

It  must  not  call  for  any  singular  enthusiasm  on  the  part  of  the  master,  for  any  exceptional 
intelligence  or  energy  on  the  part  of  the  scholars.  Ordinary  energy,  ordinary  intelligence,  ordinary 
aptitudes,  common  qualities  of  interest  and  industry,  must  be  at  the  command  of  the  Education  Department 
if  it  seeks  to  make  compulsory  the  study  of  the  simpler  agricultural  processes  as  a  part  of  its  methods  of 
primary  education.  Lacking  the  element  of  compulsion,  any  organisation  which  aims  at  making  such  study 
general  through  the  excitement  of  a  spirit  of  emulation  may  enlist  the  "hobby-instinct"  in  master  and  scholar, 
and  seek  to  transform  it  into  an  educative  force,  but  can  only  compensate  itself  for  the  absence  of  a  coercive 
influence  by  appealing  to  individual  initiative  and  a  reliance  on  public  spirit  and  fervent  patriotism. 
Granted  that  to  establish  and  carry  on,  year  by  year  for  fifteen  years,  a  school  work  like  that  at  Eglinton 
requires  exceptional  abilities  of  one  kind  or  another,  yet,  in  the  manifestation  of  a  like  interest  in 
agricultural  pursuits  in  other  districts,  it  is  not  necessary  to  look  for  a  corresponding  degree  of  ardour, 
ability,  or  experience.  Exceptional  activities  of  one  kind  or  another  are  always  needed  to  create  an 
original  or  a  model,  or  to  supply  a  primary  impulse.  So  it  seemed  in  the  case  of  Eglinton.  In  Mr. 
Halsted  there  was  found  a  singular  union  of  agriculturist  and  teacher,  and  the  expression  in  practical 
works  of  his  efforts  was  happily  such  that  it  appeared  capable  of  being  extended  to  a  limit  only  co-terminus 
with  that  of  the  State. 

Thus,  without  in  any  way  depriving  other  teachers  of  any  credit  due  to  them  for  independent  effort, 
or  anything  in  the  shape  of  public-spirited  endeavour  to  "  transcend  the  narrow  limits  of  duty,"  and 
without  urging  any  school  to  attempt  something  beyond  its  compass,  the  idea  took  bodily  shape  in  the 
minds  of  a  few  Bathurst  citizens  that,  by  the  co-operation  of  Department  and  public,  "  Eglinton  might  be 
multiplied,"  and  that  any  such  effort,  whether  it  attain  full  fruition  or  not,  could  not  help  but  prove 
beneficial  to  the  State. 

It  was  considered  that  by  enlisting  the  help  of  the  general  public  a  volume  of  sympathy  with  the 
purposes  of  such  an  association  would  be  created.  What  arose  from  the  body  of  the  public,  and  received 
its  main  support  from  it,  would  be  independent  of  party  votes  and  ministerial  patronage,  and  a  movement 
of  this  kind,  having  its  origin  really  in  a  national  necessity,  could  afford,  it  was  felt,  to  rely  upon  its 
intrinsic  worth,  and  upon  a  sturdy  citizenship,  rather  than  a  complaisant  officialdom,  while  careful  to 
gather  to  its  aid  all  the  assistance  that  could  be  supplied  by  departments  in  the  execution  of  their  normal 
functions. 

The  movement  for  School  Agriculture  was  seen  to  be  peculiarly  one  where  the  public  might  grant 
its  aid  in  the  shape  of  voluntary  effort,  gifts  of  tools  and  seeds,  and  money  subscriptions,  without  in  any 
way  interfering  with  the  freedom  of  action,  or  infringing  upon  the  special  province  of  the  Department. 
Necessary,  though  the  public  officer  is,  it  would  not  be  at  all  difficult  to  demonstrate  that  a  high  type  of 
citizenship  cannot  be  evolved  through  the  agency  of  the  Fublic  Department,  and  the  assumption  by 
Government  of  responsibilities  and  duties  that  can  be  best  performed  by  associations,  companies,  or 
individuals,  has  already  been  observed  to  have  produced  in  these  States,  phenomena  which  augur  ill  for  the 
national  character.  By  the  alliance  in  the  work  of  Agricultural  Education  of  the  Department  and  the 
public,  it  was  conjectured  the  maximum  of  effective  effort  would  be  attained. 

It  must  not  be  forgotten  that  the  truest  education  always  comes  along  the  line  of  self-help,  and  that 
the  force  of  this  axiom  makes  itself  felt  soon  and  vividly  in  the  domain  of  the  farmer.  Resourcefulness 
is  of  the  very  capital  of  the  true  farmer,  and  accordingly  every  practice  that  tends  to  strengthen  a  farmer's 
dependence  upon  and  confinence  in  himself  makes  him  more  efficient  as  worker  and  producer,  and  a  more 
potential  unit  in  the  country's  productiveness.  The  ready  inventiveness  that  puts  to  good  use  a  piece  of 
apparently  waste  material,  that  turns  to  purpose  a  scrap  of  seemingly  unrelated  information,  that  works 
into  a  definite  scheme  an  isolated  fact,  is  of  value  in  any  department  of  life,  and  in  none  of  greater  utility 
than  in  that  of  agrarian  industry.  Now,  agricultural  education  which  aims  at  enabling  one  to  make  the 
most  of  his  faculties  and  his  resources,  is,  it  is  obvious,  best  begun  in  the  primary  stage,  and 
preferably,  in  that  stage,  if  it  be  at  all  possible,  where  tasks  are  not  felt  as  burdens,  but  are  participated 
in  as  pleasures.  The  modern  educator  does  not  despise  the  "  play-instinct "  of  the  child  or  youth,  and  sees 
perhaps  in  the  conduct  of  its  bridge-building  or  canal-constructing  game  an  indication  of  a  characteristic 
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to  be  clii-r-islicil.  in  likr  mannci-,  he  actually  will  not  be  inclined  to  disparage  the  Nignificauce  of  the  effect 
on  the  child's  character  of  his  familiarity  with  "  the  fine  art  of  growing  a  carrot  symmetrically,"  especially 
if  that  familiarity  is  gained  in  hours  otherwise  presumably  devoted  to  "  recreation."  In  the  complex 
moulding  forces  of  the  civilisation  of  to-day,  nothing  that  affects  life  or  character  can  be  underestimated. 
Consequently,  if  by  taking  iuUantago  of  the  child's  delight  "to  lie  doing  something,"  of  his  instinctive 
desire  to  produce,  of  his  instinctive  sense  of  proprietorship  to  make  him  acquainted  with  the  rudimentary 
agricultural  pjocesses,  and  with  the  beautiful  play  of  natural  forces,  there  is  a  co-ordination  of  faculty  and 
occupation  --it  would  be  wrong  to  call  that  work  in  whicli  there  is  no  sense  of  effort,  labour,  or  drudgery — 
the  highest  end  of  education  is  achieved ;  another  self-dependent,  resourceful  citizen  is  qualified  to  become 
a  producer,     This,  in  short,  it  is  contended,  must  li<'  the  result  of  the  Eglinton  method. 

The  Eglinton  Method  DE.scRinKD. 

It  may  be  at  once  frankly  conceded  that,  like  all  pioneejs,  the  teacher  at  Eglinton  "  builded  better 
than  he  knew."  He  attained  considerable  success,  but  he  had  to  grow  gradually  toward  the  fruition  of  his 
own  plans,  and  into  the  full  perception  of  what  might  open  before,  or  be  included  in,  his  teaching.  It  was 
scarcely  likely  that  inferences  from  his  wovk,  of  a  political  or  economic  bearing,  would  occur  to  a  teacher 
of  a  se\enth-class  school,  remote  from  the  centre  of  political  strife  and  economic  discussion,  but  that  his 
agricultural  pursuits  were  siiundly  based  and  weie  buttressed  by  scientific  crjnclusion,  is  shown  by  the  far- 
reaching  applicability  of  his  deductions,  and  by  the  fact  that  thoughtful  students  of  the  Eglinton  method 
had  no  difficulty  in  linking  his  experience  to  fundamental,  economic,  and  political  truths.  Nor  was  it  to  be 
expected  that  he  would  be  piepared,  debarred  as  a  teacher  necessarily  is  in  great  measure  from  press 
contributions,  to  demonstrate  the  relation  between  his  agricultural  lessons  and  experiment  as  elements  of 
primary  production,  and  the  s(Jciological  effect  of  widespread  extension  of  his  system.  If  there  was  any 
vitality  in  the  Eglinton  method  at  all,  it  would  impel  examination  by  otheis — business  men,  politicians, 
publicists — and,  as  a  matter  of  fact,  this  is  -what  has  (jccurred.  Such  publicity  as  the  Eglinton  method  has 
reached  has  been  attributable  to  its  capacity  to  impress  and  convince  others. 

What,  then,  precisely  described,  is  the  Eglinton  method,  as  expiessed  during  many  successive  yeai-s 
uf  teaching  1 

(1)  Taking  the   iJepartmental   "  Programme"  as  a  starting  point,  and  as  .specifying  the  standard  of 

theoretical  teaching,  the  next  step  has  Ijeen  the  obser^  ation  of  the  district  needs  and  potentialities. 
The  theory  and  the  needs  had  to  be  corielated.  ^Vith  something  of  bookish  facts,  to  be  mastered 
by  rote,  at  exery  step  the  lessons  received  practical  test  and  ccjnfirmation  from  actual  demon- 
stration. 

(2)  The  cultivati'in  of  the  se\'eral   children's  plots  brought  the  little  cultivatoi-s  face  to  face  with  the 

statement  of  theory  on  the  one  hand,  anil  its  specific  application  to  district  requirements  on  the 
other. 

(3)  The  ^'al■ious  processes  of  agriculture — soilprejiaration,  cultivation,  .sowing,  manuring,  weeding,etc. — 

wei-e  revealed  as  the  gradual  stages  of  the  e\  olution  of  plant-life  ;  the  effect  of  water,  winds, 
frosts  traced  ;  incidentally,  the  distinct  \'arieties  and  economic  uses  of  the  plant  grown  wen- 
dealt  with,  and  necessarily  information  of  a  botanical,  zoological,  geological,  and  meteorological 
nature  ^vas  more  oi'  loss  perceptibly  gathered  from  its  successive  lessons. 

(4)  Allied  with  the  children's  individual  plots  w  ere  worked  some  experimental  plots  illustrating  difterent 

varieties  of  cei-cjils  and  vegetables,  and  the  ellect  of  diverse  kinds  of  manures  as  affecting  various 
classes  of  products.  The  relation  of  deep  and  superficial  cultivation  and  intense  cultui'e  became 
an  object  lessmi  arising  diicctly  from  the  petty  area  placed  at  the  command  of  the  child 
cultivator. 
(.5)  Out  of  the  observation  of  insect  life,  necessarily  grew  some  elementary  investigation  of  insect  pests 
and  their  rejnedies,  and  into  the  entomologv  of  the  district. 

(6)  Out  of  the  operations  (if  farm  work  itself  the  breaking  and  scarcity  of  tools,  the  relative  utility  of 

tools  -necessarily  rose  a  demand  on  inventiveness  — a  demand  educing  and  creating  the  faculty. 
Methods  of  rcaigh  carpentering  wen-  applied,  and  mathematical  relations  had  to  be  detected  and 
applied  ;  the  various  descriptions  of  workable  timber — soft  wood,  hardwood — had  to  be  perceived, 
the  respeoti\'e  capabilities  of  difterent  implements  described. 

(7)  In  the  working  out  of  this  method  the  educational  principle,at  once  subtle  and  sublime,  of  "Education 

by  discovery  "  and  of  "  Education  by  process  of  self -evolution  "  naturally  became  vital.  More- 
ovei',  the  teacher  conscientiously  working  to  an  ideal,  set  seeking  to  achieve  something  practical, 
is  peculiarly  subjected  to  the  temptation  of  "  doing  the  work  himself."  Considered  as  an  under- 
taking having  an  eco)ioiiiic  value  the  making  by  rough  processes  of  the  batten  gate  on  the 
Eglinton  pathwa)-,  of  available  material,  by  child  labour,  would,  in  relation  to  cost,  be  quite 
disproportionate.  Considered  in  relation  to  the  children's  instruction,  to  the  development  of 
their  faculty,  the  end  is  of  enormous  worth.  The  digging  of  the  post-holes,  the  calculation  of 
the  liiaterial,  the  measuring  of  the  battens,  the  adjustment  of  the  hinges,  and  the  weight  they 
would  be  called  upon  to  support,  are  all  of  educational  significance,  inasmuch  as  they  are 
reducible  into  terms  of  practical  importance.  Viewed  as  a  job,  expressing  itself  in  terms  of 
labour-cost,  it  would  perhaps  be  an  expejisive  work  ;  viewed  as  it  reallv  was,  it  became  an  object 
lesson  of  the  highest  utility. 

(8)  Showing  the  scholar'  the  r-elation   between  theory  aird   pr-actice,  irrdicating  his  <jwn  worth  as  a 

contributor  of  the  elements  of  labour'  and  intelligence,  lar-ge  drafts  were  urade  on  his  individual 
powers.  He  is  shown  things,  he  is  tr'ained  to  do  things,  he  is  led  to  follow  processes  and  apply 
principles.  Thus  is  educed,  slowl\'  and  imperceptibly  no  doubt,  but  still  surely,  faculty ;  thus 
grows  the  spirit  of  self-dependence  ;  thus  is  evohed  individuality.  And  this  is  achieved  not  only 
without  the  sense  of  task  dr'udgejy  and  of  tediorrs  toil,  but  the  serrse  of  curiosity  is  awakened,  and 
the  personal  activities  aie  thrown  on  the  side  of  productiorr.  Is  it  possible  that  the  benefit  of  such 
instruction  is  easily  lost?  The  whole  theory  of  pr'imary  education  is  disproved,  if  it  be  so,  and 
it  would  be  diflicult  to  de^inoiisti'ate  what  moie  is  rreeded  to  prove  that  theory  than  is  supplied 
by  the  plan  thus  outlined. 


677 


z 
o 


C5 
UJ 


O 
O 

I 

o 

CO 


t^78 

iStill  remains  to  be  discussed,  however',  as  matters  of  actual  experience  and  teaching  practice,  three 
points  : 

(9)  The  ethical  and  ajsthetic  relations  of  the  Eglinton  lessons. 

(10)  The  worth  as  an  incentive  and  stimulus  to  district  farmers,  of  the  operations  of  such  methods  in 
their  midst. 

(11)  The  Eglinton  relation  to  the  new  syllabus. 

The  Ethical  and  ^Esthetic  Relations  of  the  Eglinton  Lessons. — A  well-trained  or  a  "bom  teacher" 
will  discover  correlations  for  almost  every  lesson,  but  the  subjects  and  deductions  derivable  from  a  nature- 
study  such  as  is,  of  necessity,  included  in  a  course  of  lessons  on  agricultural  topics,  multiply  to  an  almost 
numberless  extent,  and  lend  themselves  to  an  inconceivable  variety  of  treatment.  Lessons — from  the  point 
of  view  of  a  naturalist,  from  that  of  an  exact  botanist,  that  of  a  worker  among  industrial  processes,  that 
of  a  mere  lover  of  plants  and  flowers,  that  of  a  poet  or  a  student  of  economics — all  have  their  places,  in  the 
inexhaustible  beauty  of  nature's  colour-work,  the  marvellous  fecundity  and  adaptativeness  of  her 
resources,  the  subtlety  of  her  devices,  the  delicacy  of  her  machinery,  the  unerring  reign  of  her  order.  To 
such  a  teacher,  themes  of  that  stamp  are  encyclopsedic  in  their  range.  The  Omnipotence  of  Deity,  His  all- 
encompassing  love,  reverence,  order,  beauty,  simple  perfection  of  design,  scientific  precision,  delicacy ! 
What  qualities  that  deepen  or  enrich  the  child  nature  are  they  that  cannot  be  imparted  through  the 
medium  of  such  subjects,  and  on  which  the  teacher's  skill  cannot  exert  itself  with  a  well  rewarded  exertion  ? 
What  training  of  powers,  what  fanxiliarising  through  miscroscopic  penetrativeness,  with  the  depths  and 
heights  of  worlds  within  worlds  ?  The  "  sweet  suggestiveness  "  of  poet  and  orator  of  rhythmic  phrase  and 
musical  cadence  are  linkable  by  the  teacher's  art  to  the  phenomena  of  plant-life,  and  when  that  is  done, 
what  exquisite  pleasure  is  not  conferred,  and  what  gifts  of  undying  mental  splendour  have  not  been 
bestowed  ?  The  often  quoted  lament  of  Thomas  Carlyle,  that  he  had,  as  a  boy,  been  kept  in  ignorance  of 
the  wonders  of  nature,  even  in  her  simplest  manifestations,  has  often  been  referred  to  with  ever-accentuated 
despair ;  but  if  such  lessons  can  now  be  conveyed  to  the  pupil-mind,  with  subtle  filaments  of  feeling  binding 
them  in  one  direction  to  the  poet's  and  the  scientific  investigator's  descriptions,  and  in  a  more  immediately 
practical  way,  in  the  other,  to  the  farmer's  methods,  a  child  becomes  educationally  equipped  in  a  well- 
balanced  and  harmonious  fashion.  Indifferently  provided  as  a  seventh-class  schoolmaster  is,  of  obligation, 
with  instruments  for  observing  and  preparing  specimens,  he  has,  it  is  apparent  to  those  who  have  inquired, 
done  enough  to  justify  one  in  declaring  that  it  is  no  fancied  anticipation  of  what  might  be  finally  attained 
by  some  ideal — and  impossible — teacher,  that  the  foregoing  lines  have  been  penned.  The  Eglinton 
master  dovetailed  his  duties  as  an  expositor  of  the  ordinary  school-subjects,  and  average  school  ethics,  to 
the  studies  in  which  he  especially  enlisted  his  scholars'  interest,  and  tlie  strength  of  his  achievements  rests 
in  the  average  character  of  his  pupils.  The  Eglinton  method  would  have  little  to  offer  of  help  to  the 
State  if  it  required  to  be  applied  to  exceptional  children. 

The  value  of  district  centres  of  the  kind — "  not  in  the  bond "  certainl}',  but  unquestionably 
effective  agencies  for  the  diffusion  of  information,  and  for  the  amelioration  of  I'ural  life,  centres  like 
Eglinton  must  exercise  a  gradual  influence.  To  take  but  one  instance  :  several  scores  of  bearing  fruit-trees 
were  transplanted  to  a  new  site,  without  suffering  the  least  injury,  and  their  owner,  an  orchardist  of 
several  years'  standing,  published  the  plan,  which  he  had  learnt  from  the  Eglinton  master,  far  and  wide. 
Experimenting  with  soils,  manures,  wheats,  are  all  along  the  line  of  assistance  to  the  district  farmer  ;  the 
farmer  and  the  teacher  are,  to  that  extent,  co-adjutors,  each  is  increasing  the  equipment  and  experience  of 
the  other.  It  requires  no  argument  to  pro\e  that  every  such  school  centre  becomes  a  distributing  channel 
of  intelligence.  For  a  district  to  be  able  to  solve  its  immediate  local  problems  on  the  spot  in  precisely  the 
exact  conditions  of  soil  and  weather  must,  sooner  or  later,  add  to  its  wealth-producing  capacity.  This  has 
been  found  to  be  the  case  at  Eglinton. 

(12)  The  Relation  of  this  Method  to  the  New  Syllabus. — Some  acquaintance  with  the  method  before  the 
introduction  of  the  new  Syllabus  showed  that  it  had  led  gradually,  through  the  exigencies  of  the 
teaching  of  a  man  versed  in  what  might  be  called  the  practical  details  of  life,  to  the  formulation 
of  the  principles  and  routine  afterwards  prescribed  by  the  Department.  The  method  of  correlation 
had  been  closely  followed,  and  it  may  be  concluded  therefore  that,  should  the  Syllabus  form  a 
natural  precursor  to  the  introduction  of  definite  agricultural  instruction,  peculiar  attention  will  be 
bestowed  by  the  authorities  on  the  afiinity  between  simple  nature  study  and  agricultural  education 
on  the  Eglinton  model.  The  Syllabus,  page  2,  says  :  "  Nature  knowledge  is  the  term  used  in  the 
Syllabus  to  embrace  certain  parts  of  Geography,  Object-lessons,  and  Elementary  Science.  Here 
again  the  same  fundamental  principles  should  be  kept  in  view,  the  making  use  of  the  child's 
activity  by  getting  him  to  do  and  to  make  things,  the  use  of  means  to  help  him  to  form  vivid 
mental  images,  and  the  encouragement  of  his  interest  in  his  surroundings.  The  child  is  in  this 
course  to  be  no  passive  recipient  of  information,  he  will  acquire  knowledge  actively  rather  than 
receive  it  passively.  The  treatment  of  this  branch  of  instruction  will,  therefore,  make  demands 
upon  the  resourcefulness  of  the  teacher  in  order  that  he  may  present  it  to  his  pupils  in  its  many- 
sided  aspect."  Approximating  too,  to  technical  instruction,  the  Eglinton  pupils  discovered  that 
they  had,  in  the  satisfaction  of  their  needs,  learned  how  to  frame  implements. 

But  a  narrative  of  what  has  been  done  is  not  always  the  best  way  of  securing  the  adoption  of  an 
advantageous  plan  of  action.  Can  the  ideas  easily  segregate  themselves  into  succinctly-stated  principles, 
find  those  principles  readily  arrange  themselves  into  an  ordered  system  ? 

The  Eglinton  method  lends  itself  to  simple  definition. 

The  Eglinton  Method  more  briefly  Defined. 

I.  Linking,  throughout,  theory  with  practice,  it  seeks  to  illustrate  the  mode  of  practical  agriculture  by 
taking  as  the  subject  of  explication  the  staple  of  the  district,  adding  other  products  as  desired  by 
the  students,  as  cultivated  in  plots  by  the  school  children. 
II.  Allied  to  agriculture  proper,  are  the  ordinary  farming  operations,  also  illustrated  by  actual  work, 
such  as  the  repairing  of  tools,  rough  carpentry,  preparation  of  exhibits  for  shows. 

III. 
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III.  The  work  is  made  one  of  sympathetic  interest.  While  the  elementary  study  of  the  theory  of  agri- 
culture is  compulsory  under  the  Educational  Department's  programme,  the  pursuit  of  the  practical 
lessons  is  entirely  a  matter  of  volition  on  the  part  of  the  child. 

TV.  Consequently  if  there  is  to  be  any  extension  of  the  Eglinton  idea  it  should  be  left  entirely  to  a 
matter  of  volition  on  the  part  of  the  teacher.  If  instruction  in  agriculture  be  demanded  from  the 
staff  by  the  Department,  there  is  no  doubt  teachers  will  qualify  themselves  to  impart  it ;  but 
till  the  instruction  is  commanded  agricultural  lessons  will  be  left  to  the  teacher's  enthusiasm,  and 
to  his  conviction  that  it  is  a  "  good  in  itself  "  which  is  to  be  gained. 

V.  By  action  self-imposed,  and  duties  voluntarily  undertaken,  the  whole  energy  of  the  boy  goes  to  the 

cultivation  of  his  plot.  His  sympathetic  interest  is  enlisted  on  the  side  of  his  own  education, 
and,  imperceptibly,  he  discerns  the  benefit  of  what  he  is  doing  ;  he  learns  the  absorbing  interest 
of  the  art  of  production.  The  instinct  to  produce  is  rooted  in  him.  The  thought  penetrates  to 
the  boy's  mind  that  the  operation  of  tilling  a  field  is,  in  his  case,  a  mere  question  of  multiplication. 
He  cultivates  an  area  9J  yards  by  5  yards  ;  he  obtains  a  given  product  with  the  expenditure  of 
a  give  a  quantity  of  labour ;  he  will  receive  a  much  larger  product  upon  the  expenditure  of  a 
larger  quantity  of  labour.  Further,  he  has  learned  something  of  the  pleasure  that  springs  from 
the  production  either  of  superior  or  increased  products  as  the  result  of  applied  knowledge.  Thus 
he  has  a  score  of  forces  converging  upon  him,  all  of  which  are  directly  and  implicitly  making  an 
appeal  to  his  individual  best.  Can  a  finer  "  ra\\'-material  "  fi]r  the  constitution  of  an  intelligent 
body  of  wealth-producers  than  young  people,  so  trained,  be  desired  ? 

VI.  By  the  working  of  boys  and  girls  each  in  his  or  her  adjacent  plot,  mutual  helpfulness  and  courtesy 

are  engendered,  and,  gradually,  a  keen  school  spirit  ;  the  children  in  the  mass,  in  the  course  of 
time,  learning  to  look  upon  the  school  plots  and  their  diverse  products  as  a  unit  in  which  the 
whole  school  is  interested. 
VII.  The  work  supplementary  to  ai,Ticulture  proper,  in  pickling,  preserving,  and  bottling  for  table  use 
products  of  the  farm  and  garden,  legitimately  comes  within  the  equipment  of  the  school  girl  in 
the  domain  of  domestic  economy.  Here  again,  the  present  factor  of  individual  interest  is  brought 
into  the  problem. 

The  Batlmrst  Free  Press  and  the  Bathurst  National  Advocate  have  recognised  the  splendid  work 
done  under  Eglinton  methods,  and  have  opened  the  columns  of  their  respective  papers  for  information 
shewing  the  value  of  agricultural  instruction  as  a  part  of  the  primary  school  course,  and  its  prospective 
benefits  to  those  who  will  take  up  the  duties  of  farmers.  The  Bathurst  Free  Press  of  13th  January, 
1904,  says  : — 

What  shall  be  said  of  the  man  who  from  sheer  love  of  the  pursuit  deliberately  and  with  high  intelligence  sets  his 
wits  to  and  spends  his  leisure  in  producing  farmers— training  farmers  who  will  farm — farmers  who  will  work  intelligently 
towards  definite  ends  and  for  given  results.  In  his  own  time  and  as  a  master  of  his  own  leisure,  he  is  taking  such  an 
interest  in  district  farmers  and  farming  that  it  is  conceivable  no  more  valuable  undertaking  in  connection  with  agriculture 
is  being  carried  out  in  the  West  than  he  is  conducting  simply  and  unpretentiously. 

As  is  generally  the  case  with  wholesouled  workers  of  all  sorts,  Mr.  Halsted  is  "  building  better  than  he  knows.'' 
Mr.  Halsted  thinks  he  is  attempting  to  solve  one  or  two  personal  and  professional  problems  only.  He  is  curious  to  leam 
how  certain  vegetables— how  certain  other  cereals  will  grow  under  certain  conditions.  So  much  for  the  personal  problem. 
Then  he  is  desirous  also  of  arousing  the  intellectual  interests  and  sympathy  of  his  school  children.  This  is  the  professional 
problem.     He  is  on  the  highway  towards  solving  both  of  them. 

But  he  is  also,  unless  we  are  much  mistaken,  going  to  solve,  or  to  show  how  it  can  be  solved,  the  pi-oblem  of  "  How 
to  get  our  young  people  on  to  the  land  "—to  get  them  there,  and  keep  them  there.  That  is  really  one  of  the  great 
fundamental  political  and  social  problems  facing  us  as  a  people.     ...  He  is  establishing  a  link  between  the  land 

and  the  people— the  young  people,  mth  whom  will  rest  the  future  fortunes,  the  progress,  and  the  wealth  of  the  country. 

Here  is  an  object  lesson  supplied  by  Mr.  Halsted  at  his  own  cost  to  his  fellow-teachers,  to  the  district  farmers,  and 
to  the  country.  It  is  an  object  lesson  in  a  study  which  comes  nearest  to  what,  in  all  hkelihood,  will  be  the  hfe  study  of 
his  present-day  scholars.  It  is  an  object  lesson  in  the  economy  of  farm  production,  and  so  far  as  Mr.  Halsted  can  make 
in  opportunities  in  farm  management.  By  Mr.  Halsted's  method  young  people  are  being  taught  to  observe,  and  note,  and 
trace  all  the  common  facts  of  vegetable  and  plant  growth,  and  are  thus  laying  the  foundation  without  effort,  without  strain , 
for  what  may  be  the  business  of  their  lives.  In  a  farming  district  they  are  being  helped  to  become  intelligent  farmers. 
Since  what  they  do  they  do  voluntarily,  what  thev  learn  becomes  part  and  parcel  of  themselves,  of  their  vital  powers  and 
their  daily  life.  They  learn  to  understand  and  to  appreciate  the  common  things  about  them— to  see  a  beauty  m  the  stages 
of  plant-growth,  and  something  tar  removed  from  drudgery  in  the  simplest  agricultural  processes. 

The  last  case  to  be  cited  of  public  interest  in  Eglinton  methods  is  that  of  public  school  teachers  in 
different  parts  of  the  State  who  have  visited  the  school  for  the  purpose  of  gaining  knowledge  for  use  ni 
their  own  districts.  All  our  public  school  teachers  are  alive  to  the  value  of  outdoor  teaching  ni  such 
subjects  as  geology,  geography,  nature  study,  botany,  etc.  One  of  the  finest  object  lessons  m  this  respect  m 
the  neighbourhood  of  Bathurst  is  the  Eglinton  school-gardens,  and  several  teachers  m  the  district  who  have 
seen  Eglinton  methods,  are  availing  themselves  of  the  opportunity  for  instilling  into  the  minds  of  their 
pupils  a  love  for  farm  life  and  a  knowledge  of  farm  work. 
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A  REPORT  UPON   THE    METHOD  OF  TEACllIN(i  AGRICULTURE    IN 

OULl  STArE  SCHOOLS. 

Being  an  Account  of  the  Actual  Work  done  at  the  Numba  Pqblic 
School,  unber  J.  D.  Lord,  Teacher. 


TilEOEETICAL   TeaCUING. 

The  theoretical  part  of  the  work  is  given  in  school  under  the  headintjs  of  Object  Lessons,  and 
Nature  Talks  or  Nature  Study.  Tbese  lessons  are  often  actually  given  under  a  tree,  in  the  garden,  or 
in  the  school  grounds  :  according  to  subjects  treated,  in  other  cases.  The  lesson  is  given  in  school  and  a 
revision  takes  place  in  the  grounds.  Another  method  is  to  allow  the  whole  class  to  question  the  teacher 
upon  the  subject,  and  he  supplies  answers  and  any  inEormation  which  he  thinks  the  pupils  may  have 
failed  to  elicit  from  him.  Of  course,  this  is  only  the  theory.  The  subjects  taught  are  not  always' taken 
in  their  proper  sequence.  The  seasons  are  allowed  to  affect  their  order.  Tor  instance,  maize  is  not 
treated  during  a  winter  quarter,  nor  Swede  turnips  during  the  early  summer  months.  Therefore,  in  the 
building  up  of  the  programmes,  a  teacher  will  find  it  necessary  to  take  into  consideration  the  time  of 
year,  as  vvell  as  the  subject  upon  which  he  intends  to  speak  to  his  pupils.  But,  in  spite  of  this,  there 
are  certain  lessons  which  must  come  first,  as  forming  the  foundation  of  the  whole  subject.  Children 
must  be  taught  to  observe  and  to  think  for  themselves,  and  to  reason  out  the  results.  This  i.s  true  education. 
Cramming  is  not.  "What  can  a  lad  understand  from  a  lesson  on  geology  unless  he  has  the  sample  of 
rocks  before  him  ?  Take,  for  example,  the  air-plant  and  speak  to  a  class  about  its  roots.  Such  a  method 
is  cruelty.  But  just  hang  an  air-plant  in  the  school  before  your  class  and  say,  "  Now  boys,  who  can  give 
me  the  best  description  of  that  plant  ?"  The  children  will  know  and  understand  the  lesson  which  is 
given  after  their  descriptions  far  better  than  if  ten  times  the  energy  had  been  spent  in  many  theoretical 
ideas  on  the  board. 

Impoetance  of  the  Subject. 

Now  for  the  subject  of  Agriculture.  It  is  always  well  to  impress  upon  the  children  the  following 
important  facts  : — («)  The  nobleness  of  agriculture ;  it  has  the  stamp  of  Divine  approval  ;  man  in  his 
earliest  period  was  an  agriculturist.  (h)  The  business  or  science  of  agriculture  is  at  the  root  of  all 
wealth  ;  every  nation,  however  great  or  small,  depends  upon  the  soil.  It  is  the  source  of  all  vegetable 
life.  Man  is  a  vegetarian  in  a  great  measure,  consequently  must  be  supplied  with  vegetable  produce  of 
some  kind,  in  some  form  or  other.  The  land  is  the  chief  supporter  of  animal  life.  Our  meat,  mutton,  pork, 
poultry,  not  to  mention  any  of  our  bye-products,  such  as  leather,  wool,  tallow,  eggs,  honey,  bacon,  etc., 
are  all  derived  from  the  soil.  Therefore,  we  are  compelled  to  admit  that  the  land  is  the  richest  and  most 
wealthy  mine  in  the  world.  Its  supplies  are  simply  inexhaustible,  and  its  markets  are  equally  permanent 
and  sure.  Therefore,  this  headlong  rush  for  "  City  life  "  and  "  Grovernment  employment "  is  to  be 
discouraged,  because  the  land  is  much  to  be  preferred  as  affording  a  means  of  securing  an  honest, 
healthy  living,  with  comfort  and  prospective  affluence.  But,  in  addition  to  this,  \x,  builds  up  men  and 
women  morally  and  physically  stronger,  healthier,  and  more  suited  to  transmit  to  their  offspring  those 
invaluable  and  inestimable  qualities  of  sound,  healthy  constitution,  backed  up  by  pure  blooded  life  on  the 
part  of  our  parents.  "  G-o  on  the  land  boys  !  and  be  noble,  independent  men !"  is  a  good  motto  for 
our  schools. 

Cultivation. 
The  Soil. — Life  is  contained  in  the  soil.  Various  grasses  indicate  the  various  soils.  The  different 
kinds  of  soil  will  produce  different  results.  Sheep  country  and  agricultural  soil  differ;  results  of  simple 
experiments  enable  us  to  tell  just  what  the  land  will  produce  best,  and  what  ingredients  are  required  to 
make  it  produce  other  crops.  Chemistry  assists  us  here.  A  simple  analysis  can  be  performed  by  using 
a  rule,  scales,  and  a  big  tumbler  and  precipitating  glass ;  a  graduated  tube  will  answer  very  well.  By 
this  means  we  can  classify  the  soils — 

(a)   Stony  and  gravelly  soils.  (c)  Sandy. 

(6)  Eich  mould  from  vegetable  deposits.  {d)  Clay  soils. 

Breaking  up  of  the  Soils. — This  work  is  done  by  the  pupils,  and  the  reason  for  inverting  and 
breaking  clods  pointed  out ;  why  some  weeds  maybe  buried  and  some  burnt.  During  the  lesson  the 
pupils  are  allowed  to  talk  and  ask  questions,  which  are  answered  with  reasons.  After  the  preparation 
of  the  soil,  sowing  of  the  seeds  is  the  next  process,  and  this  is  always  preceded  by  a  testing  of  the  seeds 
to  show  how  they  germinate. 

Seeds. — Peas,  beans,  and  such  like  are  sown  in  rows  with  and  without  manure,  to  show  the  result 
of  the  various  manures.  They  are  hilled  and  attended  to  by  pupils  who  are  supplied  with  seeds  for 
home  treatment  in  like  manner.  As  a  result  of  his  own  efforts,  a  little  lad,  aged  8,  was  supplied  with  some 
butter  beans,  and  he  brought  his  master  a  present  of  his  first  gathering  of  most  beautiful  crisp  beana. 
Other  lads,  also,  bring  various  samples  as  a  result  of  their  homework. 

Cabbage,  cauliflower,  radish,  and  turnip  seeds  are  sown  by  the  children,  and  they  then  repeat  their 
lessons  at  home.     The  planting-out  process  in  like  manner  is  repeated  in  their  homes. 

Other  crops.— In  addition  to  vegetables  of  all  kinds  cereals  are  grown,  and  a  small  patch  for 
experimental  purposes  is  kept  going  with  successive  crops  of  various  kinds.  As  a  proof  of  the  interest 
surrounding  the  "home  garden"  method,  a  person  informed  the  master  that  he  intended  to  devote  a 
piece  of  land  to  the  cultivation  of  various  crops  to  form  a  trophy  for  the  Shows  along  the  South  Coast 
next  year.  ^ 
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Kkuit  Cultube. 
'niniiig,  budding,  and  gratiing  are  taught  to  the  boys. 


The  girls  genei-ally  get 


Jams,  etc. 
an  afternoi'ij  with  the  teacher'n  wife  wlieii  making  jama,  jellies,  pre.scvveN,  &(.■ 


Flowers. 
This  is  really  the  girls'  department,  but,  as  with  the  boys  all  pupils  are  incduded  in  these  lessons. 
The  flowers  are  grown  in  tins.  Each  tin  is  painted  green,  and  each  girl's  name  is  neatly  printed  upon  it 
by  one  of  the  boys,  whilst  a  label  bears  the  name,  etc.,  of  the  flower.  The  girls  from  time  to  time  receive 
presents  of  seeds,  bulbs,  or  cuttings  for  their  home  gardens,  and  the  school  is  seldom  without  a  good 
supply  of  flowers.  It  is  found  that  the  flowers  have  a  most  pronounced  effect  for  good  upon  the  tone  ot 
the  school.  The  lower  section  draw  them  on  their  slates,  using  coloured  crayons— merely  to  fill  in  a  lew 
spare  moments— whilst  from  time  to  time  the  upper  section  paint  them  m  water  colours,  or  d^ign  a 
border  from  the  leaves,  stems,  buds  and  flowers.  At  other  times  they  form  the  subject  ot  our  J^iature 
talks,"  the  children  taking  the  flowers  home,  where  they  often  repeat  that  which  they  have  been  taught 
at  school : — 

"  He  who  uareth  for  the  ttower.s 
Will  much  more  care  for  you.' 

Then  there  are  lessons  upon  insects  and  insect   pests.     All  insects  are  not  pests.     This  thought  is 
soon  found  out  by  the  children  when  they  watch   the  little  birds  feed  upon  "  pest-infected  plants." 
Of  course,  no  lessons   upon    "  pests "    would    be   complete  without  one    upon    spraying, 
fumigation,  etc, 


inspi-ticides. 


follows  : 


Plan  op  Insteoction. 
A  synopsis  of  actual  instruction  for  half  a  year  upon  the  subject  of  agriculture  to  children,  is  as 


No.  of 
Lesson. 


Subject. 


Synopsis  of  Lessons. 


Ill 


11 
12 


l.S 


14 


Agriculture...!  Introduction,    Dignity  of   Labour,    Knowledge   of    elementary   Chemistry,    Botany,   Meteorology 
and  Book-keeping  necessary  to  secure  success.     Industry  and  practice  will  lead  to  prosperity. 

Tlie  .Soil    Lite  in  the  soil— gra.9ses  and  soils— simple  analysis  ot  soil.     Formation  of  soil.     Vegetable  matter. 

,,         Mould,  clay,  peat,  soils,  and  plant  life. 

Hreparntion  of   Tools.     Hoe,    spade,    plough.     Compare   them,   and   why  we   turn   up   the   soil.     Depth  of  soil. 
Land.  Subsoil  :  Air.     Frost,  its  eii'ect  upon  land. 

Seeds (ioodandbad      Tested.     Air,  light  and  heat,  and  moisture  necessary.     How  the  roots  and  leaves 

nourish  plants. 
Air  and  soil  with  regard  to  plant  life.     The  roots,  their  functions.     The  leaves   and  stems,  their 
functions.     Increase  of  grain  or  seeds.     Nature  and  man  assist  each  other. 

Crop.s Sowing  ;ind   cultivation  of  summer  crops:  Maize,  pumpkins,  potatoes,  marrow,   squash,  melons, 

incumbers — Harvesting  or  marketing  of  them. 
\\'heat,  lye,  oats,  barley,  sorghum,  mangold,  turnips — from  seed  to  market. 
if       Tlie  efl'eet  of  manures.     Fertilisers,     Practical  illustrations,  with  various  manures. 


Rotation 

Crops 

Fruits    ... 


Flowi 


Mil 


(a)  Huddiny.     (b)  Prunint.     (c)  (jirafting.     An  evening  lesson,   generally  taken  separately  after 

school  work. 
Har\ csting  :   Uses,  liomo,  jams,  jellies,  dessert,  profit,  marketing,  pigs,  and  poultry. 
Their  uses,  adornnienl,  and  profit.     Sale  in  various  forms.     Scents  for  sale  later  on.     Home  made 

perfumes. 
Profitable  occupation  on  mixed  farming.     Agriculture,   poultry,   pigs,    bees,   cow  ;  ask  for  their 

products.     How  much  must  the  farmer  purchase  to  supply  his  requirements  ? 
How  to  milk.     Cream.     Butter,  churning,  salting  and  packing  are  all  treated. 


By  means  of  a  glass  churn  the  smallest  child  in  the  school  can  assist  in  the  churning.  The 
various  processes  which  the  cream  undergoes  is  clearly  visible  to  all,  and  the  lesson  is  only  a  delightful 
pastime.  The  little  ones  are  allowed  to  talk,  and  the  interest  is  sustained  by  allowing  each  to  do  some- 
thing. Further,  it  is  noticed  that  boys  and  girls  of  retiring  disposition  throw  off  their  shyness,  and 
become  active  participators  in  the  work.  The  whole  success  depends  upon  the  method  of  the  teacher ; 
and  in  the  hands  of  a  tactful  teacher,  the  work  of  agriculture  in  our  Public  Schools  will  be  easily 
introduced,  and  prove  a  help  to  both  teacher  and  scholars,  and  in  a  very  short  period  of  time  be  a  source 
of  great  blessing  and  prosperity  to  thousands  in  this  young  and  growing  State. 


Aeboe  Day. 

The  objection  is  often  raised  by  teachers  "  that  many  school  grounds  are  quite  unsuitable  for 
gardening."  Then  if  the  grounds  are  ao  bad  let  them  be  treated  as  miniature  nurseries,  and  when  the 
plantlets  are  ready  have  an  "  Arbor  Day"  on  the  street,  in  the  park,  or  upon  the  cricket  grounds. 

Our  American  cousins  set  us  a  good  example  in  this  "  Arbor  Day"  movement,  and  why  should  it 
be  allowed  to  die  out  with  us  ?  If  all  other  places  fail,  an  afternoon  "  Arbor  Day"  at  some  of  the  pupils' 
homes  might  be  arranged,  and  by  so  doing  there  is  not  the  slightest  fear  but  the  teachers  will  have  the 
hearty  co-operation  of  parents  and  friends.  By  having  "Arbor  Day"  upon  the  "cricket  field,"  "show 
ground,"  "park,"  or  "street,"  teachers  enlist  the  sympathy  of  the  wliole  of  their  respective  districts,  their 
work  is  brought  into  touch  with  all  concerned,  and  the  parents,  children,  and  public  are  identified  with 
the  movement.  During  the  preparation  of  the  plots,  or  when  planting  the  trees  or  shrubs,  some  qualified 
local  person  could  be  induced  to  make  a  few  concise  instructive  remarks  about  the  growing  of  trees, 
their  uses,  etc.,  etc. 

Many 


683 

Many  teachers  are  iu  favour  of  planting  school  grounds  with  an  assortment  of  fruit-trees.  Of 
course  soil,  climate,  and  position  have  to  be  studied.  And  here  again  is  where  the  good  man  shows  forth. 
He  IS  able  to  show  b}'  a  judicious  selection  of  trees,  and  attention  to  them,  what  can  be  made  of  the  very 
worst  piece  of  ground,  and  it  is  in  such  places  that  our  lads  need  to  be  trained,  viz.,  where  they  can  be 
I  aught  to  surmount  difficulties.  By  having  a  good  supply  of  fruit-trees,  the  teacher  will  be  able  to  give 
practical  lessons  at  the  proper  time  iu  pruning,  grafting,  and  budding,  und  the  girls  can  be  taught  "  jam," 
"  jelly,"  and  "  preserve  "  making.  Should  the  teacher  not  feel  equal  to  giving  a  lesson  on  certain  sections 
of  the  work,  he  could  possibly  get  some  qualified  person  in  his  neighbourhood  to  supplement  his  own 
instruction.  Failing  this,  he  should  set  to  work  and  gain  his  own  experience  by  practice  which,  after  all, 
is  the  grand  teacher. 


WEST  LEICHHARDT  SCHOOL  GARDEN. 
Methods  EMPiiOYED. 

x\t  the  West  Leichhardt  Superior  Public  School,  Sydney,  special  attention  has  been  paid  to  the 
teaching  of  agriculture  under  the  direction  of  the  Head-master  (Mr.  Wenholz)  and  his  assistants  (Mr.  Dash 
and  Mr.  Patton).  The  garden  in  which  the  practical  work  is  carried  out  covers  an  area  of  1  acre;  it  is 
divided  into  experimental  plots  of  various  sizes,  the  rows  being  lettered  and  numbered  for  convenience  of 
reference.  As  a  preliminary,  the  whole  of  the  ground  was  trenched  to  a  depth  of  2  feet,  and  a  large 
amount  of  stable  manure  was  dug  in.  The  whole  of  the  work  was  done  by  the  pupils,  and  no  monetary 
assistance  was  received  from  the  Education  Department.  To  supply  tools,  the  pupils  held  "penny 
concerts,"  and  when  special  work  was  being  undertaken,  boys  willingly  brought  tools  from  home  for  the 
purpose.  The  garden  tools  used  are  always  of  the  best  quality  and  full  size ;  the  work  is  serious,  and 
cannot  properly  be  carried  out  with  toys. 

Seeds  and  plants  were  obtained  from  the  Agricultural  Department,  from  the  Botanic  Gardens, 
from  the  State  Forest  Nursery  at  Gosford,  and  also  by  means  of  school  entertainments.  The  garden  is 
divided  into  two  parts,  one  being  devoted  to  flowers,  the  other  to  plants  of  more  economic  value.  In  the 
flower  garden,  special  attention  has  been  paid  to  roses  and  chrysanthemums ;  bouvardias  and  annual.?  of 
various  kinds  are  also  grown. 

In  the  economic  section,  a  list  of'  the  plants  which  are  growing  or  have  been  cultivated  in  their 
proper  season  gives  a  good  idea  of  the  extent  of  the  work : — 

Fodder  Plants  and  Grasses — 

Lucerne,   clover,   sainfoin,  salt    bush,    perennial   rye,    stipa    macantha,    Paspaluni    dilatatum, 
rib  grass. 
Oil  Plants- 
Olive,  rape,  sunflower,  liuseod  (flax). 
Fibre  Plants — 

Max,  hemp,  cotton,  jute,  ramie  flbre,  sisal  hemp,  bowstring  hemp. 
Fruits — 

Guavas,  passion-fruit,  loquat,  ly-chee  (Chinese  raisin),  date-palm. 
Cereals — 

Wheat,  oats,  barley,  rice,  maize. 
Legumes — 

Peas,  beans,  cowpeas,  lentils. 
Sugar  Plants — 

Sugar-beet,  sorghum,  Canadian  sugar-maple. 
A'egetables — 

These  vary  with  the  season.     At  the  present  time  there  are  growing:— Lettuce,  parsnip,  carrot, 
spinach,  beetroot,  turnip,  swedes,  kohl-rabi,  butter   beans,  broad   beans,  eschalots,  cauli- 
flower, peas,  etc. 
Economic  plants — 

China  tea  plant  {Thea  Bohmi),  chicory,  tobacco,  capsicum,  ginger,  cotton,  arrowroot,   broom 
millet,  pea-nut. 
Economic  trees — 

Eucalypts  (Tasmanian  blue-gum.  West  Australian  karri,  sugar  gum,  lemmon-scented  gum,  tallow- 
wood,  ironbark,  and  others),  North  American  red  wood,  cedar,  the  bamboo,  the  mulga  and 
the  wilga,  the  golden  wattle  of  South  Australia. 
In  addition  to  the  foregoing,  there  are  a  number  of  trees  for  shade  purposes,  etc.,   the  Moreton 
Bay  fig  and  the  pepper-tree. 

Methods. 
Three  lessons  are  given  to  the  pupils  each  week,  one  being  practical.  The  theory  lessons  deal  with 
the  principles  of  Agriculture,  and  Botany  as  applied  to  Agriculture.  The  theory  deals  with  the  nature 
and  composition  of  soil,  the  why  and  wherefore  of  tillage,  the  necessity  for  manuring,  the  various  kinds 
of  manure,  their  composition  and  mode  of  application.  The  instructors  hope  to,  eventually,  take  the 
highest  class  through  a  course  of  practical  agricultural  chemistry  ;  at  present  the  conveniences  for  such  a 
course  do  not  exist.  The  teaching  in  Botany  supplements  the  theory  of  agriculture  by  revealing  the  nature 
of  the  plant,  the  foods  it  requires,  and  the  method  in  which  the  food  is  assimilated.  The  teachers  have 
purposely  avoided  what  may  be  termed  scientific  Botany,  the  nomenclature  of  which  repels  young  minds, 
and  older  ones,  too.  Unless  under  very  exceptional  circumstances,  a  subject  is  not  dealt  with  m  which 
the  object  cannot  be  placed  before  the  children  so  that  they  may  see  and  handle  it.  Thus  when 
commercial  fertilisers  are  spoken  about  samples  are  on  the  table  for  the  boys  to  examine,  and  as  far  as 
possible  the  teaching  is  made  "real."  Por  this  purpose  the  pnpils  were  taken  to  the  Hawkesbury 
Agricultural  College,  and  the  trip  proved  both  stimulating  and  instructive.     Farm  operations  are  taught 

in 
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ill  the  open  air,  and  the  reason  for  the  operation  is  always  sought.  "  Why  we  dig  ?"  "  Why  we  mulch  ?" 
I'he  manual  desterity,  good  in  its  way,  becomes  the  supplement  of  the  intellectual  development.  This 
idea  has  been  carried  still  further  in  the  planting  of  seeds.  A  crop  is  not  the  only  thing  looked  for,  but 
the  relative  yield  when  the  rows  are  treated  with  different  manures.  The  teachers  treat  a  given  number 
of  drills  with  one  description  of  fertiliser,  leave  a  certain  number  unmanured,  vary  the  fertiliser,  and  so 
on.  In  this  way  the  theory  lesson  as  to  the  different  kinds  of  food  a  plant  requires  is  proved  in  practice. 
Each  pupil  keeps  what  is  called  a  "  Garden  Book,"  in  which  particulars  of  planting  are  entered,  the  state 
of  the  soil,  the  kind  of  manure,  etc.  He  then  observes  for  himself  the  date  of  germination,  of  flowering, 
etc.  Thus  the  history  of  the  plant  from  its  dormant  seed  to  its  harvesting  becomes  instructive,  especially 
in  developing  the  observing  powers  of  the  pupil. 

In  addition  to  the  foregoing  there  are  "  garden  chats  "  in  the  open  air  upon  plants  which  have  any 
marked, peculiarity  in  their  growth  or  history,  e.g.,  ramie  fibre,  pea-nut,  cotton  plant.  If  this  is  not 
done  the  pupils  may  get  out  of  touch  with  the  plant  during  the  period  of  its  growth. 

Pupils  are  at  liberty  to  wander  at  will  among  the  garden  beds,  no  restriction  being  placed  upon 
them.  Many  bring  their  parents  along  to  explain  the  working  of  the  garden,  and  exhibit  a  pardonable 
pride  in  the  results  achieved.  Garden  work  is  carried  on  before  school  and  during  the  mid-day  recess, 
and  the  number  of  volunteers  is  always  in  excess  of  the  requirements  of  the  work — all  positive  proof  of 
the  interest  that  the  pupils  take. 

Kesults. 

The  results  achieved  are  such  that  it  is  impossible  to  tabulate  them. 

They  will,  it  is  believed,  display  themselves  in  their  influence  upon  the  character  and  aspirations 
of  these  future  citizens. 

Those  results  which  have  forced  themselves  under  notice  are  the  following: — 

(1)  A  respect  for  the  property  of  others.  Beautiful  flowers  bloom  in  private  gardens  in  the 
neighbourhood  of  the  school  within  easy  reach  of  the  passer-by — they  are  untouched  by  the 
school  boys,  and  this  is  largely  to  be  attributed  to  the  educative  influence  of  the  school  garden. 

(2)  The  development  of  a  "  public  spirit."  A  feeling  of  proprietorship  has  been  engendered,  so  that 
flowers  bloom  and  fruits  ripen  untouched  by  the  individual,  but  existing  for  the  good  of  the 
little  community.  When  this  spirit  becomes  widespread  the  need  for  iron  fences  and  bolts  and 
bars  to  our  public  parks  and  gardens  will  have  disappeared. 

(3)  .'School  life  becomes  no  longer  irksome.  The  so-called  dull  boy  at  mental  work  is  frequently  the 
most  practical  and  smartest  at  outdoor  work.  He  loses  that  sense  of  mental  inferiority  which 
continually  being  at  "  the  bottom  of  the  class  "  brought  about,  and  thus  can  more  than  hold  his 
own  in  the  general  work  of  the  school. 

(4)  A  spirit  of  esprit -de-corps  is  engendered.  The  boys  value  their  school  highly,  and  each  one  is  a 
self-appointed  policeman  who  watches  it  with  care  when  it  is  left  unattended  at  vacation  and 
other  times. 

(5)  The  dignity  of  labour  is  taught.  Neither  teacher  nor  pupil  deems  it  derogatory  to  take  off  his 
coat  and  delve. 

(6)  Pupil  and  teacher  beino;  brought  into  close  contact,  understand  each  other,  the  teacher  loses  his 
"drill  sergeant"  methods,  and  the  pupil  looks  upon  him  as  a  friend  from  whom  information  can 
readily  be  obtained. 

(7)  Pupils,  almost  without  exception,  have  gardens  of  their  owa  in  which  they  put  into  practice  the 
lessons  they  have  learned  at  school.  Parents  frequently  invite  the  staff  to  visit  their  homes  in 
order  to  see  their  boys'  gardens,  and  speak  in  glowing  terms  of  the  good  influence  which  is  being 
exerted. 

(8)  The  artistic  sense  is  cultivated. 

(9)  The  keen  observant  interest  that  is  taken  develops  the  thinking  powers  and  common-sense 
methods,  and  these  react  upon  other  school  subjects  which  are  not  correlated  with  agriculture. 

These  are,  in  brief,  the  mental  and  moral  results  which  have  been  achieved;  but  there  is,  in 
addition,  that  practical  acquaintance  with  the  subjects  which  in  itself  constitutes  a  technical  education. 
Already  eases  have  occurred  in  which  boys  have  gone  direct  from  school  "  on  to  the  land  "  and  judging 
from  conversations  the  teachers  have  had,  many  more  would  take  up  the  work  if  the  opportunity  presented 

It  may  be  remarked,  finally,  that  the  garden  is  an  object-lesson  in  "  self-help."  and  conclusively  shows 
that,  under  proper  direction,  the  jibe  so  often  levelled  against  our  people  of  "leaning  on  the  Government" 
will  be  a  thing  of  the  past.  The  boys  of  to-day  are  the  citizens  of  to-morrow,  and  on  the  teachers  rests 
much  of  the  responsibility  of  seeing  that  they  are  properly  equipped  for  carrying  out  the  duties  of 
citizenship. 


ELEMENTARY  AGRICULTURE  IN  SCHOOLS. 

J^XPERIENCE    OF    R.    A.    IHfllN,    TeaCHER,    SUPERIOR    PuBLIC    SCHOOL,    GrANVILLE. 

The  increased  activity  now  being  manifested  in  this  State  in  the  agricultural  industrv,  owing  to  the 
beneficent  rams  which  recently  fell  in  most  parts  of  the  State,  justifies  the  prediction  that  the  next 
harvest  m  N  ew  South  Wales  will  be  the  largest  on  record.  The  results  of  a  bountiful  harvest  will  be  felt 
^v^l^be  re-esi  iblisCf       ''"  enormous  stimulus  will  be  given  to  trade,  and  our  credit  in  the  home  market 

The  Government  of  the  day  is  wisely  encouraging  settlement  on  the  land,  to  develop  our  great 
natural  resources,  and  to  attract  a  desirable  class  of  settlers  to  our  shores  "i  gic<i 

It  is  vain  to  iniRgine  that  manufactories  will  thrive  in  our  sparsely-populated  State  ■  our  onlv  road 
.0  permanent  national  prosperity  lies  in  settling  on  our  fertile  land's  a  cont'e nUra^  of  pr^dv'ers^  W^^^^^^^ 
this  IS  accomphshel  manufactures  will  follow  as  a  matter  of  course,  "  "uu^i^ia. 

All 
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All  other  great  nations  have  passed  thi-ous,'!!  ihose  sfa.i,'cs,  and  wc  are  not  likely  lo  prove  an 
exception  to  the  rule. 

u  ^'xi.^'yf  ^*''"*  *°   *'^^  1^°^'°^  '   ^^^''^  indicaterl,  the  State  Governments  have  done  splendid  work, 

through  the  Department  of  Agriculture,  in  establishing  the  Agricultural  College  at  Richmond  and  the 
various  experimeutal  farms  in  our  State. 

It,  remains  for  every  patriotic  citizen  to  assist  in  this  great  work,  and  no  one  is  more  favourably 
situated  to  supplement  the  efforts  of  the  Government  than  the  tt-achers  of  public  schools. 

I  have  long  held  this  opinion,  and,  consequently,  have  devoted  considerable  time  and  ener-^'v  to  the 
teaching  ot  elementary  agriculture.  The  chief  object  of  this  article  is  to  persuade  others  to  take  up  the 
work. 

j-jjj  Perhaps  the  chief  difficulty  is  in  qualifying  one's  self  for  the  task  ;  but  let  no  one  imagine  such 
ditiicultyis  insurmountable.  A  natural  taste  for  the  work  is  most  desirable  ;  but  even  those  who  lack 
this  wil  find  that  the  cultivation  of  the  soil  and  the  growth  of  plants  will  develoi)  a  fascination  for  the 
work  which  will  not  easily  die  out 

The  first  attempts  may  be  crude  -thev  may  even  be  failures— bu(  teachers  who  love  their  calling 
are  not  deterred  by  failure. 

The  Agricultural  College  is  open  to  those  who  seek  knowledge,  and  excellent  text-books  are  easily 
available.  In  the  case  of  country  teachers,  visits  to  neighbouring  farms  can  be  made,  to  observe  and  to 
learn.  _  One  of  my  chief  pleasures  as  a.  country  teacher  was  to  visit  farms  close  by,  to  discuss  operations 
in  agriculture  with  the  tillers  of  the  soil.     The  information  thus  obtained  1  materialised  in  the  school. 

At  the  Nowra  Superior  Public  School  (1898-1901)  1  conducted  a  course  of  lessons  in  elementary 
agriculture,  comprising  the  following  programme  :  — 

(a)  The  soil ;  its  origin  and  formation. 

(b)  Preparation  of  soil  for  crops. 

(c)  The  germination  of  seed. 

(d)  How  plants  feed. 

(e)  The  conservation  of  manure  (compost  heap),  and  its  application  to  soil. 
(/")  Lime,  and  its  application  to  soil. 

(cf)  The  treatment  of   soil  during  prolonged  dry  weather. 
(h)  Transplanting, 
(i)  Rotation  of   crops. 

Each  subject  was  treated  as  a  lesson  in  the  school-room,  and  was  followed  by  practical  instruction  in 
the  experimental  plot  in  the  playground  The  results  were  very  gratifying.  A  rather  poor  patch  of  soil 
was  converted  into  a  pleasant  vegetable  garden,  surrounded  by  a  border  of  choice  flowering  annuals. 

The  above  course  was  succeeded  by  another  in  bee-culture.  Previous  to  appointment  to  Nowra,  I 
had  acquired  considerable  experience  in  the  management  of  bees  in  the  apiary  of  one  of  the  most 
experienced  bee-keepers  of  the  State  at  Cowra. 

The  utmost  interest  was  maintained  throughout  this  course.  The  inner  workings  of  the  hive,  as 
revealed  for  the  first  time  to  the  pupils,  from  the  laying  of  the  egg  to  the  emergence  of  the  fully- 
developed  insect,  the  arrival  of  queen  bees  by  post  to  Italianise  the  hive,  and,  finally,  the  extraction  of  the 
honey  by  machine,  all  served  to  make  the  instruction  intensely  popular. 

A  third  course  was  given  in  poultry-farming,  and,  I  believe,  awakened  an  increased  interest  in  that 
important  industry  which  has  proved  of  value  to  the  State. 

I  trust  that  I  am  not  assuming  too  much  when  I  say  that  I  think  I  have  indicated,  no  matter  how 
imperfectly,  how  teachers  can  assist,  by  creating  in  young  and  plastic  minds  an  interest  in  healthy,  rural, 
and  profitable  industries,  to  develop  our  natural  resources.  And,  lest  I  maybe  classed  as  a  mere  theorist,  1 
shall  give  an  illustration  of  some  good  resulting  from  this  special  work.  At  the  invitation  of  the  Nowra 
School  of  Arts,  I  gave  a  lecture  on  "Bees  and  their  Management "  in  the  local  town-hall.  At  the 
conclusion  of  the  lecture,  I  announced  that  I  should  be  pleased  to  transfer  from  a  gin-case  hive  to  a  bar- 
frame  hive  any  hive  belonging  to  any  person  present.  Three  applications  were  made,  and  I  carried  out 
the  work.  One  owner  had  two  hives,  from  which  he  got  little  or  no  returns.  Before  I  left  -N'owra  the 
owner  had,  under  the  new  system,  increased  his  bees  to  eight  hives,  and  was  selling  honey  to  the  local 
stores. 

At  WoUongong,  my  ne.xt  appointment,  1  continued  the  work  m  elementary  agriculture,  and  con- 
ducted a  series  of  experiments  in  the  growth  of  the  potato,  to  demonstrate  the  value  of  applying 
commercial  fertilisers,  and  to  test  the  results  from  "hilling"  and  "non-hilling." 

The  exhibits  at  the  recent  Royal  Agricultural  Show  from  Public  Schools  amply  prove  that  e.xcellent 
work  in  teaching  agriculture  is  being  done  by  other  teachers,  and  I  hope  that  the  movement  will  extend 
throughout  the  State. 
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CITAPTEli  XLIX. 
Secondary  Agricultural  Education  in  New  South  Wales. 

[J.  W.  TUUNER.J 

DEPARTMENT   OE   AGRICULTUKK,  SYDNEY,   NEW    SOUTH    WALES. 

Hawkesbury  Agricultural  College  and  Experimental  Earm,  Richmond, 

New  South  Wales. 

(From  the  latest  Annual  Reijort. ) 

Officers  and  Staff. 

Principal      H.  W.  Potts,  F.C.S..,  E.L.S  ,  ,I.P. 

iinghsh  and  Science  Master         C.  T.  Musson. 

Lecturer  in  Chemistry  and  Physics  ...  ...  C.  Potts  B.A. 

Lecturer  in  Veterinary  Science  and  Practice  ...  S.  C.  Pottie,  M.R.C.V  S. 

Registrar     '       S.F.Adams. 

Assistant  Registrar  ...  .  ...  ...  M.L.Myers. 

Orchardist  ...  ...  ...  ...  ...  ...  ...  j.  Alford. 

Dairy  Instructor P.  H.  Suter. 

Overseer  of  Works  and  Foreman  Carpenter      ...  ...  A.  Brooke. 

Farm  Foreman       ...  ...  .  (t,  Cobb. 

Experimentalist      ...  ...  ...  Gr.  Marks. 

Pigs,  and  Bacon-curing     ...  ..  ...  Geo.  Daley. 

Engineer      C.  H.  Ausburn. 

Poultry  Expert       D.S.Thompson. 

Blacksmith...  ...  ...  ...  D.  H.  Reay. 

Sheep  and  Wool  Expert A.  Hawksworth. 

Housekeeper  Mrs.  Richardson. 

Medical  Officer       J.  Gibson,  M.D. 

TNTRODDCTION. 

The  Hawkesbury  Agricultural  College  and  Experimental  Farm  is  situated  on  a  gentle  slope  over- 
looking the  town  of  Richmond,  about  I  mile  from  the  railway  station,  and  in  close  proximity  to  the 
Kurrajong  Heights  and  Blue  Mountains. 

Richmond  is  38  miles  from  Sydney,  with  which  it  has  a  service  of  three  passenger  trains  daily. 

The  farm  comprises  an  area  of  .3,500  acres  of  land  suitably  fenced  and  subdivided.  About  1,000 
acres  are  under  cultivation. 

Special  care  has  been  taken  to  make  the  farm  equipment  ample  for  the  work  of  the  Institution, 
and  of  the  most  modern  type.  It  consists  of  large  and  commodious  farm  buildings,  lecture  hall,  class- 
rooms, laboratories  for  practical  work  in  chemistry,  physics,  botany,  entomology,  and  bacteriology. 

Experiments. — 100  acres  of  the  Farm  are  set  apart  and  laid  out  in  small  plots,  and  series  of 
experiments  and  tests  with  roots,  grasses,  cereals,  manures,  and  methods  of  cultivation  are  systematically 
conducted  from  year  to  year  under  the  direction  of  an  experienced  agriculturist. 

The  dairy  farm  is  well  stocked  with  suitable  breeds  of  dairy  cattle,  and  provision  is  made  to  teach 
dairying  in  all  its  phases.  The  dairy  is  fully  equipped  with  the  most  recently-designed  appliances  for  the 
treatment  of  milk  and  the  manufacture  of  butter  and  cheese. 

The  piggery  contains  seven  of  the  best  breeds  of  pigs.  The  boars  and  sows  are  representative  of 
the  various  types,  and  have  been  selected  and  imported  from  the  best  strains  of  blood  in  England  and 
America.     Bacon-curing  is  carried  on  extensively  for  the  instruction  of  students. 

The  horticultural  department  includes  a  fully- stoelced  orchard,  a  cannery,  vegetable  garden,  and 
other  accessories  required  to  give  practical  instruction  in  fruit-growing,  preserving,  and  packing,  also 
market  gardening. 

The  poultry  section  is  replete  with  pure-bred  examples  of  the  best  varieties  of  table  and  laying 
fowls,  ducks,  turkeys,  and  geese.  The  equipment  includes  the  best  forms  of  incubators,  brooders,  &c. 
Ostrich  farming  also  forms  a  part  of  this  section. 

The  library  contains  about  3,000  volumes  of  books,  pamphlets,  &c.,  chiefly  relating  to  agriculture 
and  its  allied  industries  ;  history,  biography,  science,  and  fiction  are  also  represented.  It  is  open  for 
reference  and  consultation  daily  by  staff  and  students.  Books  may  be  taken  at  suitable  intervals  undei* 
the  supervision  of  the  Librarian. 

The  reading-room  is  replete  with  all  the  leading  daily  and  weekly  newspapers  of  the  Australian 
States  as  well  as  the  best  technical,  agricultural,  and  live  stock  journals  published. 

The  gymnasium  is  well  lighted  and  equipped  with  all  the  appliances  for  physical  culture.  It  is 
also  used  as  a  concert  hall,  and  is  provided  with  a  piano. 

Recreation 
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Recreation  grounds  are  provided  for  football  and  cricket,  also  two  lawn  tennis  courts. 

A  rifle  club  is  formed  at  the  college  with  sixty  rifles,  and  the  requisite  rifle  range,  butts,  and 
targets  are  on  the  Farm. 

A  branch  of  the  St.  John's  Ambulance  Society  has  been  formed  to  teach  first-aid  to  the  sick  and 
wounded,  and  is  under  the  direction  of  the  medical  officer. 

The  college  is  a  meteorological  station  in  connection  with  the  G-overnment  Observatory,  and  is 
furnished  with  the  principal  instruments  and  apparatus  for  meteorological  observations  and  records. 

An  electric  lighting  plant  is  provided  and  the  whole  of  the  college  and  farm  buildings  are  well 
illuminated. 

A  steam  laundry  is  provided. 

Steam  engines,  oil  engines,  electric  motois,  and  electric  pumps  are  used  daily. 


PROSPECTUS. 
Ob.tects  ov  tuk  AuRrcuLT0RAi.  College  and  Experimental  Farm,  and   Conditions   under  which 

STCrDENTS    WILL    JiE    ADMITTED    THERETO. 

Objects  of  the  Institution. 

The  primary  object  that  the  Department  of  Agriculture  had  in  view  in  establishing  the  above- 
named  College  and  Farm  was  to  teach  the  science  of  agriculture  and  the  various  other  sciences  connected 
therewith,  and  their  practical  application  in  the  cultivation  of  the  soil  and  the  rearing  and  management 
of  stock,  and  qualify  its  students,  as  far  as  possible,  for  the  profitable  management  of  farms,  dairies, 
orchards,  or  vineyards,  either  as  proprietors  or  paid  managers  of  same. 

To  this  end  it  is  deemed  indispensably  necessary  that  every  young  man  who  may  be  admitted  to 
the  College  shall  learn  to  labour  and  become  proficient  in  the  use  of  the  various  implements  of 
husbandry  employed  on  the  farm,  and  in  the  management  of  the  various  kinds  of  live  stock  connected 
therewith.     Each  student,  therefore,  will  be  required  to  perform  a  certain  amount  of  labour. 

One  other  object  held  in  view  in  establishing  the  Farm  is  the  conducting  of  experiments  in  various 
branches  of  agriculture,  but  more  particularly  in  respect  to  the  comparative  value  of  the  various  artificial 
or  commercial  fertilisers,  rotation  of  crops,  and  growth  of  plants  suitable  to  our  climate,  but  not 
generally  adopted  in  our  agriculture. 

In  a  word,  it  is  designed  to  carry  on  experiments  in  each  department  of  agriculture  for  the  purpose 
of   improving  its  processes  and  enhancing  the  value  of  its  products. 

Students  will  have  access  to  the  experimental  grounds  and  all  other  parts  of  the  Farm,  under 
such  rules  as  may  be  submitted  by  the  Principal  from  time  to  time,  and  approved  by  the  Minister. 

The  Curriculum. 

The  course  of  study  will  comprise  the  principles  of  agriculture,  chemistry,  botany,  vegetable 
pathology  ("including  the  use  of  the  microscope),  entomology,  veterinary  science  and  practice,  mechanics, 
elements  of  surveying,  bacteriology,  meteorology,  farm  book-keeping,  besides  all  kinds  of  practical  work 
uij  the  Farm,  instructions  in  field  operations,  the  use  of  farm  implements  and  machinery,  all  dairy 
operations,  necessary  carpentry  and  engineering  required  on  a  large  farm,  the  management  of  stock, 
bees,  and  poultry,  and  all  branches  of  gardening  and  orchard  work  as  shown  in  the  syllabus. 

The  course  will  extend  over  two  years,  or  four  sessions. 

Any  student  entering  the  College,  except  at  the  commencement  of  the  January  session,  shall 
engage  in  practical  work  only  during  that  session,  and  at  the  commencement  of  the  next  academic  year 
enter  upon  his  College  course  for  his  diploma. 

Conditions  of  Admission. 

Age. — Each  candidate  for  admission  must  be  over  the  age  of  1 6  years. 

Parents  and  guardians  of  students  under  21  years  of  age  will  be  required  to  give  an  undertaking 
that  they  will  at  all  times  conform  to  the  rules  and  regulations  for  the  management  of  the  College  and 
Farm,  and  students  over  the  age  of  21  years  shall  give  a  similar  undertaking. 

Applications  for  admission  of  students  will  be  received  by  the  Director  of  Agriculture  or  the 
Principal  at  any  time,  but  a  student  will  be  selected  for  appointment  to  a  vacancy  according  to  his 
qualifications,  as  follows  : — 

1.  By  producing  his  certificate  of  having  passed  the   Senior  or   Junior  University  examination  ; 

candidates  passing  either  of  these  examinations  will  be  admitted  in  the  order  of  merit. 

2.  Failing  one  of  the  above  certificates,  applicants  must  supply  a  certificate  showing  a  fair  competency 

in  Reading,  "Writing,  and  Arithmetic. 

Physique  and  general  aptitude  for  College  work  will  be  considered  in  conjunction  with  the 
candidate's  educational  attainments. 

Each  applicant  must  produce  a  satisfactory  testimonial  as  to  character  from  his  last  teacher  or 
employer,  and  a  medical  certificate  from  a  duly  qualified  and  registered  medical  man  as  to  his  state 
of  health. 

Forms  of  application  for  admission  to  the  College  may  be  obtained  from  the  Director  of  Agriculture, 
Sydney,  or  from  the  Principal. 

Fees  and  Deposits. 

A  fee  of  £25  per  annum,  payable  half  yearly  in  advance,  will  be  charged  for  the  maintenance 
and  education  of  each  resident  student ;  and  if  after  the  expiry  of  one  month  from  the  date  of  the 
payment  of  this  fee  an  enrolled  student  fails  to  put  in  an  appearance  at  the  College,  he  shall  then  be 
considered  disqualified,  and  the  fee  paid  shall  be  forfeited,  unless  he  can  satisfy  the  Minister  that  his 
absence  was  due  to  some  sufficient  cause. 
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A  deposit  of  £3  must  be  paid  in  advance  to  cover  laundry  expenses,  damases,  &c.  The  laundry 
work  IS  doneby  contract  and  each  student  is  charged  for  the  washing  he  has  had  done  during  the 
session.  The  damages  to  College  property  are  charged  to  a  general  fund,  and  the  total  amount  is  divided 
equally  among  the  students  m  attendance  at  the  time,  and  a  proportionate  amount  will  be  deducted 
from  each  student  s  deposit.  An  account  is  sent  in  at  the  end  of  each  session  for  the  laundry  and 
other  expenses  incurred,  and  on  this  being  paid  the  deposit  is  made  good.  When  a  student  leaves  the 
College  It  18  necessary  to  pay  his  account,  and  the  deposit  of  £3  is  then  refunded. 

Fees  of  10s.  lor  medical  attendance  and  48.  for  medicine  are  also  payable  in  advance.  These  fees 
are  paid  by  all  students  whether  the  attendance  and  medicine  are  required  or  not,  but  no  matter  to 
what  extent  they  are  required  no  further  charge  is  made. 

Upon  a  student  entering  the  College,  the  fees  and  deposits  for  the  first  session  are  as  follows  :— 


Education  and  Maintenance  fee       12  10 

Medical  Pee '          '_]_'         ""  q  jq 

Dispensing  Pee            ']         "'         '"  0     4     0 

General  Deposit          '  ]         "'  3    0    0 


£  s.  d. 
0 
0 


£16    4    0 
Non-resident  students  may  be  admitted  on  the  approval  of  the  Minister.     The  fee  for  these 
students  will  be  £2  23.  per  annum,  payable  half-yearly  iu  advance. 

Special  Courses  and  Special  Fees. 
A  limited  number  of  non-resident  students,  male  and  female,  may  be  received  at  the  College  for 
a  term  of  sis  months  for  instruction  in  the  following  special  courses  : — 

Poultry  and  Bee  Farming.  General  Orchard  Work. 

Dairying  in  all  its  branches.  Pig  Farming  and  Bacon-curing. 

The  fee  for  any  special  course  shall  be  £2  2s.,  payable  in  advance. 
A  special  course  cannot  be  taken  during  the  currency  of  the  general  College  course. 
A  limited  number  of  special  course  students  may  bo  admitted  to  residence  on  payment  of  full 
College  fee. 

Certificates  of  competency  will  be  awarded,  subject  to  examinations  in  theory  and  practice. 

Sursaries. 

Six  bursaries  of  £25  a  year  each  may  be  awarded  by  the  Minister  for  Mines  and  Agriculture,  each 
year,  to  those  students  whose  parents'  circumstances  and  their  own  aptitude  and  qilalifications  render 
them  deserving  of  this  assistance.  Special  application  must  be  made  for  these  bursaries  before  the 
commencement  of  the  College  term. 

Medals  and  other  Prizes. 

The  Minister's  Special  Prize  for  best  farm  student. 

The  Principal's  gold  medal  to  the  dux  of  the  College. 

The  Burdekin  silver  medal  presented  to  each  student  upon  taking  his  diploma.  (The  late  Sydney 
Burdekin,  Esq.,  arranged  that  this  tangible  expression  of  his  appreciation  of  the  work  of  this  Institution 
shall  be  available  for  all  time.) 

The  Burdekin  book  prizes;  also  a  number  of  book  and  other  prizes  presented  by  the  parents 
and  friends. 

Student's  Outfit. 

Each  resident  student  will  require  to  provide  himself  with  the  following  articles  : — 

Two  suits  working  clothes.  Four  sheets. 

One  suit  for  Sunday  wear.  Three  pillow-slips. 

Two  pairs  suitable  boots  and  one  pair  slippers.  Six  strong  bath  tou'els. 

Hair-brush  and  comb.  Two  large  aprons  for  the  chemical  laboratory.. 

One  clothes-brush.  Set  of  mosquito  nets. 

All  wearing  apparel,  bed  linen,  &c.,  must  be  distinctly  marked  with  the  name  of  the  student, 
otherwise  it  will  not  be  taken  to  the  laundry. 

College  Sessions. 
The  academic  year  will  be  divided  into  two  sessions : — 

The  first  session  commences  23rd  January,  and  ends  22nd  .June. 
The  second  session  commences  23rd  July,  and  ends  22nd  December. 

Notice  of  leaving  College. 
In  the  event  of  any  student  desiring  to  leave  the  College  before  the  expiration  of  the  complete 
course,  one  month's  notice  in  writing  must  be  given  to  the  Principal,  or,  in  default,  a  session's  fee  will  be 
incurred,  and  be  recoverable. 

Discipline. 
Each  student  shall  conform  to  the  rules  and  regulations  for  the  time  being  in  force  for  the  govern- 
ment and  management  of  the  College,  under  penalty  of  expulsion,  or  of  such  lesser  punishment  as  the 
Principal  may  impose. 

Library. 
Students  may  obtain  books  from  the  College  Library  upon  application  to  the  Librarian.     Books 
damaged  or  lost  will  be  charged  in  full  to  the  student  responsible. 

°  3 4  g  Bequlatioss 
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EEGTJLATrONS. 

1.  College  students  will  be  required  to  work  on  alternate  days  on  tlie  Farm  and  in  the  class-rooms 
and  laboratories  as  directed. 

2.  During  the  first  year  of  the  course  the  following  aubjeots  will  be  studied  :— 

Practical  Agriculture,  Principles  of  Agriculture,  Practical  Chemistry,  Theoretical  Chemistry, 
Botany  (including  Vegetable  Pathology),  Arithmetic  and  English,  and  Surveying. 

3.  An  examination  for  the  first  year's  certificate  will  be  held  at  the  end  of  the  student's  first  year, 
to  get  which  he  must  obtain  50  per  cent,  of  the  maximum  marks  in  the  following  subjects  : — 

Principles  of  Agriculture,  Practical  Chemistry,  Theoretical  Chemistry,  Botany;  and  75  per 
cent,  in  Practical  Agriculture. 

4.  During  the  second  year  the  following  will  be  the  subjects  of  study  : — 

Practical  Agriculture,  Principles  of  Agriculture,  Practical  Chemistry,  Theoretical  Chemistry, 
Entomology,  Veterinary  Science  and  Practice,  Book-keeping,  Botany  (including  Vegetable 
Pathology),  and  Mechanics  (including  Heat),  Bacteriology,  and  Meteorology. 

5.  The  examination  for  the  diploma  will  take  place  in  December  each  year,  and  to  obtain  a  diploma 
a  student  must  pass  examinations  in — 

1.  Practical  Agriculture. 

2.  Principles  of  Agriculture. 

3.  Practical  Chemistry. 

4.  Theoretical  Chemistry. 

5.  Botany  (including  Vegetable  Pathology). 

And  any  three  of  the  following  subjects  : — 

6.  Applied  Mechanics  and  Heat. 

7.  Entomology. 

8.  Book-keeping. 

9.  Veterinary  Science  and  Practice. 

10.  Surveying. 

11.  Sheep  and  Wool. 

The  paper  in  Surveying  is  set  at  the  first  year  examination  and  is  available  for  the  diploma.  In  order  to 
obtain  the  diploma  the  student  must  secure  at  least  75  per  cent,  of  the  General  Conduct  marks  and 
75  per  cent,  of  the  maximum  marks  in  Practical  Agriculture,  the  standard  for  a  pass  in  all  other  subjects 
being  50  per  cent. 

6.  The  diploma  will  not  be  granted  to  students  obtaining  less  than  75  per  cent,  of  the  General 
Conduct  marks,  and  all  claim  to  medals,  prizes,  and  certificates  for  the  current  session  will  be  forfeited. 

7.  Examinations  in  all  the  subjects  of  the  College  course  will  be  held  weekly  on  Saturday 
forenoons,  and  at  such  other  times  as  may  be  deemed  necessary  by  the  teaching  staff,  and  approved  by 
the  Principal. 

8.  The  Principal  will  allot  to  officers  their  respective  duties  in  the  College  and  on  the  Farm,  and 
will  have  power  to  frame  rules  and  regulations  for  the  guidance  of  the  students  and  all  engaged  in  the 
College  and  on  the  Farm.     Such  rules  and  regulations  to  be  subject  to  the  approval  of  the  Minister. 

Working  Sours. 
The  hours  of  labour  on  the  Farm  and  in  the  workshops  are  to  be  48  actual,  as  follows  : — 


Monday  . . , 
Tuesday  ... 
Wednesday 
Thursday  ... 
Friday 
Saturday  ... 


7  to  ll'SO  a.m.,  1  to  5  p.m.,  8^  hour.s. 

7  to  11-30  a.m.,  1  to  5  p.m.,  8|- 

7  to  H'30  a.m.,  I  to  5  p.m.,  8^ 

7  to  1130  a.m.,  1  to  5  p.m.,  8^ 

7  to  11-30  a.m.,  1  to  5  p.m.,  8i 

7  a.m.  to  12-30  p  m.         ...  5| 


48    hours. 


The  above  hours  shall  apply  only  to  the  usual  routine  work  of  the  Farm.  During  the  time  of  sowing 
and  harvesting,  such  instructions  as  are  necessary  will  be  issued  by  the  Principal. 

The  work  list  is  prepared  daily  at  noon  and  exhibited  in  a  case,  when  each  student  can  ascertain 
the  section  of  the  Farm  he  has  to  commence  work  at  the  following'  mornino-. 

The  list  is  prepared  for  students  who  are  going  through  the  full  college  course,  and  each  student 
is  thus  provided  with  specific  training  and  practical  work  on  every  section  of  the  Farm. 

This  is  the  special  feature  of  the  College.  Every  student  is  each  alternate  full  day  on  the  Farm, 
and  the  list  is  so  designed  as  to  give  each  student  three  days  in  a  -neek  on  each  section,  i.e.,  three  days  on 
the  Farm,  and  three  days  indoors  engaged  in  the  academic  and  other  subjects,  such  as  scientific.  This 
work-list  does  not  include  the  students  who  are  engaged  on  the  special  courses,  as  follows  :— 

Psi^ G  months.  Piggery      6  months. 

louKry  (J       „  Experimental  plots  G 

Orchard  12       „  Special  Farm  course       ...     6       ", 

The  above  courses  arc  chiefly  designed  to  afford  students,  who  have  passed  through  the  diploma  or 
full  college  course  of  two  years,  an  opportunity  of  gaining  a  more  intimate  practical  training  on  these 
sections.  Further,  it  a  student  desires  to  specialise  when  starting  in  life,  he  is  better  equipped  with  the 
extra  training.  ^    ^^ 

Actual 
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Actual  PaoaEAMME,  IIawkesbuiiy  Aqmcultukal  College  and  Experimental  PARii, 

'Jlxii  AuousT,  lOOi. 
Students'  Work  List. 

A.  Cow-bails— 4'30  a.m.,  milliiiiK  Md  separating. 

B.  Attend  hor3es-G-30  a.m.  and  8  p.m.,  groominR  and  foedinrr. 
0.  Attend  stables  during  day. 

Students. 
Special  class,  With  Mr.  Cobb    ...     M'Govern;    NicIioHs  ;   Oakshotfc ;    Finn;   Euitt,    Sparks;   Thornton; 
™.^,   -p,         _,  Tuckerman;  AVise,  Jackson. 

W.th  Tarm  Poreman    LiOyman,  R.  O.;  Elliott;  Jones;  Monie;  Marina;  Woodburn;  Digby, 

E. ;   Digby,  T. ;   Hewlett ;  Vyner ;  Wiseman  ;   Lillyman,  8.  K. ; 
Ousby ;  Brown,  W.  T.  >  J         > 

„    Experimentalist "Williamson,  E.  P. ;  Allt. 

"     Orchardist  Archibald  ;  Gutman  :  Lindsay  ;  Machattio ;  Calvert ;  Eos,  A. 

'•    ^^^''y  ,     Filler  ;  Lawrie  ;  M'Cormick  ;  Liademan,  E.  A. 

„     Carpenter M'Donald  ;  Beale,  P.  N. ;  Perram 

.,     Poultry  farm         Holthouso  ;  Borthwick  :  Beeson. 

„     Ploughman  Kelman ;  Chapman,  N.';  Eudd. 

,,     Fencer       Glissan ;  Pountnev. 

„     Blacksmith  Lee;  Grant. 

„     Engineer Duce ;  Eippcr. 

„     Piggery      Martin;  Jacobs. 

„    Vegetable  garden Williamson.  N.  S.  ;  Joubert;  Ilaydon  ;  Graham. 

„     Gardener Athcrton  ;  Traill ;  Maccnbo  ;  Hinchcliff. 

H.  W.  POTTS, 

Principal. 

Actual  PHOGEAsiiiE,  Hawkesbuht  AGRTCiLTUitAL  College  and  Expeeimental  Eaem, 

EiCHMOND,  3 1  ST  July,  1904. 
Students'  Sttndai/  and  Holiday  Work  List. 

A.  Cow-bails — 4-30  a  m.  and  3  p.m.  I).  Engineer — 4  p.m.  and  6  p.m. 

B.  Piggery — 5'30  a.m.,  10-30  a.m.,  and  E.  Eun  in  horses — 6  a.m.,  and  drive  sociable. 

3'30  p.m.  F.  Feed  horses — 6'30  a.m.,  and  let  horses  out  9  a.m. 

C.  Poultry— 5-30  a  m.  and  3-30  p.m.  Run  in  and  bed  down  at  5  p.m. 

A.  Archibald ;  Atherton  ;  Beale  ;  Beale,  D.  Chapman,  N. 

P.  N.  E.  Elliott. 

B.  Borthwick ;  Brown,  "W.  T.  E.  Duce ;  Digby,  E. ;  Digby,  T. ;  Glissan  ; 

C.  Brown,  E.  D. ;  Beeson  ;  ChafEey.  G-raham  ;  Grant. 

H.  W.  POTTS, 

Principal. 

College  Eules. 

1.  Students  are  required  to  obey  tbe  orders  of  the  Principal,  teaching  staff,  and  those  put  in 
charge  of  them  for  the  day. 

2.  Lecture  and  demonstration  hours  will  be  from  S'30  to  11' 10  a.m.,  and  from  1  to  5  p.m. ;  five 
minutes  being  allowed  between  each  lecture. 

3.  In  the  event  of  a  lecturer  being  unable  to  deliver  his  lecture  or  carry  on  a  class,  the  students 
concerned  are  to  devote  their  time  to  such  work  as  the  Principal  may  direct. 

4.  Students  are  not  to  occupy  the  class-rooms  or  laboratories,  except  during  lecture  hours  and 
evening  study,  and  then  under  the  constant  supervision  of  one  of  the  officers. 

5.  Students  will  not  be  allowed  to  wear  slippers  during  lectures.  Tliey  must  appear  neat  and 
tidy,  and  no  coats  may  be  taken  ofE  without  the  permission  of  the  lecturer. 

6.  "When  any  student  is  excused,  through  illness,  from  attending  any  lecture,  class,  or  practical 
work,  he  is  not  to  go  beyond  the  bounds  fixed  by  the  Principal. 

7.  Punctuality,  order,  and  quietness  are  tobe  observed  in  the  College  and  on  the  Farm  at  all 
times.  TJnpunctuality,  disorder,  and  noise  will  render  students  liable  to  lose  good-conduct  marks,  or 
to  be  dealt  with  in  such  other  way  as  the  Principal  may  determine. 

8.  Students  must  attend  punctually  at  all  meals,  and  must  appear  at  the  table  clean  and  tidy; 
quietness  and  order  must  be  observed.  They  will  lose  good-conduct  marks  if  late,  unless  detained  in  the 
College  or  on  the  Farm.  Students  late  for  meals  must  be  satisfied  with  whatever  the  housekeeper  can 
give  them. 

9.  Students  (except  in  cases  of  sickness)  may  not  be  absent  without  permission. 

10.  All  games  are  expressly  forbidden  during  the  hours  specified  for  lectures  or  classes.  The  piano 
must  not  be  used  during  class  or  study  hours. 

11.  Students  smoking  in  bedrooms,  or  using  lights  of  any  description  therein  other  than  those 
provided  by  the  Department,  are  liable  to  instant  dismissal.  The  habit  of  smoking  is  expressly 
discountenanced,  and  is  prohibited,  except  in  places  set  apart  for  the  purpose. 

12.  Students  are  not  allowed  to  frequent  hotels  in  the  town  unless  accompanied  by  parents  or 
guardians. 

13.  Students  may  not  bring,  or  cause  to  be  brought,  into  the  College  buildings  or  on  to  the 
Farm  any  fermented  or  spirituous  liquors. 

14.  Students  must  not  have  in  their  possession  firearms  of  any  description. 

15.  No  student  is  allowed  to  change  his  room  without  permission.  At  the. close  of  a  session  senior 
students  will  have  preference  as  to  the  choice  of  any  vacant  rooms. 

16.  Students  will  not  be  allowed  leave  of  absence  during  the  session  except  on  important  occasions, 
and  with  the  full  consent  nf  their  parents  in  writing. 

17.  Students  may  leave  the  College  bounds  after  8  p.m.,  provided  their  general  conduct  is 
satisfactory;  but  they  must  be  in  their  rooms  not  later  than  10'30  p.m.,  unless  special  permission  is 
granted  by  the  Principal.  '  •  18. 
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18.  Each  student  is  required  to  Iseep  a  farm  journal  from  personal  observation. 

19.  Students  required  to  take  charge  of  working  horses  are  to  be  at  the  stable  at  the  time  shown 
on  the  College  time-table  ;    and  are  required  to  clean  and  otherwise  attend  to  them. 

20.  Students  required  for  ordinary  farm  work  are  to  assemble  as  indicated  on  the  College  time- 
table, at  7  o'clock  a.m.  sharp,  to  receive  instructions. 

21.  Students  in  charge  of  auimals  are  expected  to  treat  them  in  a  humane  manner. 

22.  All  cases  of  injury  to  animals  and  implements  are  to  be  reported  without  delay  to  the 
Principal. 

23.  Students  using  tools  and  failing  to  return  them  to  their  proper  places  will  be  held  responsible, 
and  any  student  damaging  implements,  harness,  gates,  or  other  projierty  on  the  Parm  through  careless- 
ness or  neglect  will  have  to  make  the  same  good  at  his  own  expense.  All  such  losses  and  breakages 
must  be  at  once  reported  to  the  Principal. 

24.  Cows  are  to  be  milked  by  students  in  turn,  as  may  be  directed. 

25.  It  is  expected  that  all  students  will  give  timely  notice  to  the  Principal  regarding  the  straying 
of  stock,  &c.,  and  show  generally  an  interest  in  the  well-being  of  the  Farm. 

26.  Students  are  invited  to  question  the  workmen  on  the  Parm  on  matters  pertaining  to  the  work, 
implements,  &c. 

27.  No  student  will  be  permitted  to  enter  the  orchard  or  vineyard  without  the  consent  of  the 
Principal,  unless  in  charge  of  one  of  the  teaching  staff  for  educational  purposes,  or  when  at  work  with 
the  orchardist. 

28.  Students  are  allowed  access  to  all  other  parts  of  the  Parm,  but  they  are  required  not  to  disturb 
the  stock  or  leave  any  of  the  gates  open. 

29.  Students  are  forbidden  to  enter  the  kitchen  or  laundry,  except  on  business. 

30.  Students  are  cautioned  against  interfering  in  any  domestic  arrangements,  and  finding  fault 
with  the  servants.  Should  there  be  any  cause  of  complaint  they  are  requested  to  speak  to  the  Principal 
upon  the  subject. 

31.  Any  student  incapacitated  by  sickness  and  away  from  duty  for  more  than  two  days  consecutively, 
must  call  in  a  medical  man,  and  if  he  certifies  that  the  student  is  in  a  fit  condition  to  be  moved,  he 
must  go  home  to  his  parents,  guardians,  or  to  some  suitable  place  for  the  purpose  of  obtaining  proper 
attention,  unless  special  permission  to  remain  be  obtained  from  the  Principal.  Although  every  attention 
will  be  paid  to  sick  students  in  cases  of  sudden  illness,  it  must  be  distinctly  understood  that  the  Depart- 
ment does  not  bind  itself  in  any  way  to  provide  nursing  and  medical  comforts. 

32.  All  students  must  attend  Divine  Service  once  each  Sunday. 

33.  No  student  is  allowed  to  bring  any  horse,  dog,  or  other  animal  to  the  College  or  Parm. 

34.  Visitors  are  not  allowed  to  inspect  the  buildings  or  attend  meals  without  permission  from 
the  Principal. 

35.  Complaints,  arising  from  any  cause  whatever,  are  to  be  made  to  the  Principal. 

3G.  Any  student  who  is  guilty,  either  within  or  without  the  College,  of  profane,  immoral,  or 
insubordinate  conduct,  or  who  after  admonition  wilfully  breaks  any  of  the  rules  of  the  College,  or 
persistently  neglects  his  studies,  is  liable  to  dismissal  by  the  Principal. 

37.  The  Principal  may,  at  the  close  of  any  session  direct  that  any  student  whose  retention  is  likely 
to  be  unprofitable  to  the  student  himself,  or  injurious  to  other  students,  or  prejudicial  to  the  discipline  or 
the  reputation  of  the  Institution,  be  not  permitted  to  return,  and  therefore  such  student's  name  shall  be 
removed  from  the  College  roll. 

38.  No  appeal  against  the  decision  of  the  Principal  will  be  entertained  in  the  case  of  any  student 
being  dismissed  for  an  offence  against  these  rules. 

39.  The  fees  paid  by  any  student  expelled  from  the  Parm  for  any  offence  against  the  regulations 
will  be  forfeited,  irrespective  of  the  period  of  the  Parm  term. 

College  Lectubers. 
Agriculture  and  Allied  Subjects       ...  ...         ..A 

Bacteriology  and  Dairy  Science        ...         ...         ...  '  The  Priucipal, 

Conservation    of    Podders,    Live    Stock,    and    Pig  (  Mr.  H.  W.  Potts,  P.C.S.,  P.L.S. 
Farming   ...         ...         ...         ...         ...         ...  j 

Theoretical  Chemistry  ...         ...         ...         ..."S 

Practical  Chemistry    ... 

Surveying  and  Mensuration  ...         ...         ...         ...  j-Mr.  C.  Potts,  B.A. 

Applied  Mechanics  and  Heat  ...         ...         ...  | 

Agricultural  Engineering       ...         ...         ...         ...J 

Agricultural  Botany 

„  Pathology  

„  Entomology 

„  Meteorology 

Arboriculture  ... 
Parm  Book-keeping    ... 
Arithmetic  and  English 

Horticulture '  Mr.  J.  Alford. 

Dairy  Parm  Management      ...         ...  ...  ...  ) 

Butter  and  Cheese  Making    ...         ...  ...         ...  C  Mr.  P.  H.  Suter. 

liefrigeration  ...         ...         ...  ...  ...  ...J 

Special  Podder  Crops  and  Experimental  Work      ...     Mr.  G-.  Marks. 
Manual  Training,  Construction  of  Parm  Buildings, 

Silos,  Fences,  &c.  Mr.  A.  Brooks. 

Poultry  and  Ostrich  Farming  Mr.  D.  S.  Thompson. 

Sheep  and  Wool  Mr.  A.  Hawksworth. 

Bees  and  Bee  Culture  ...         ...  ...  ...     Mr.  A.  Gale. 

Veterinary  Science  and  Practice       ...         Mr.  S.  C.  Pottie  ME  CVS 

First  Aid  to  Sick  and  Injured — St.  John  Ambulance  1  The  Medical  Ofiieer 
Society      '        j  Dr.  J.  Gibson,  M.D. 

Stuabtts 


>Mr.  C.  T.  Musson. 
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Syllabus  of  Insteuction. 
Agriculture. 


S  ,?.«  ^"'i.™'^|^°'^%«f  «»lt|7f  °^  fo'-  various  crops;  ploughing,  subsoiling,  and  drainage, 
of  prodit  Zl:^'"^'""''  °'  ^"  '^"^'^  "^  *'^  ^■'^^*'"^"*  °*'  -■^'  ^--«*-g  °'-°P«.  -d  preparation 
The  management  of  horses  cattle,  sheep.  Angora  goats,  pigs,  poultry,  and  ostriches, 
ihe  use  ot  manures  of  all  kinds  for  various  classes  of  soil  and  crops 

o.«r>,.„Tr.rnrT' ""^  f  ^°^^^r'    '^fy-^^kl'^S.  ^^'^'^^ing,  and  thatching;  ensilage  by  means  of  stacks, 
overhead  and  pit  silos ;  storage  of  root  crops  ;    storage  of  grain  and  treatment  for  weevil  and  pests. 
.    ,      Elementary  carpentry  and  blacksmith's  work ;  erection  of  farm  buildings  and  commonplace  repairs 
to  buildings,  fences,  implements,  harness,  &c.  =>  i-  i 

Orchard  Section. 
General  principles  of  fruit  culture,  including— 

Selection  of  soil;  preparation  and  cultivation  of  soil  for  various  classes  of  fruit-trees- 
cultivation;  manuring;  pruning;  harvesting;  packing;  preservation  of  fruits  by  drying, 
evaporating,  crystallising,  canning,  pulping,  jam-making,  &c.;  treatment  of  pests— spraying 
and  lumi  gating.  r  i     j    & 

Viticulture. 
General  principles  of  grape  culture  for  production  of  fruit,  including— 

Laying  out  vineyards,  treatment  of  soil,  cultivation,  manuring,  pruning,  treatment  of  diseases 

and  pests,  picking  crop,  packing,  and  marketing. 
There  are  no  facilities  at  this  vineyard  for  imparting  instruction  in  wine-making. 

Seeds. 
,.     .,.   Their  identification,  selection,  and  treatment  before   sowing,   germinating   power,  effect   of   a^e, 
habihty  to  disease,  adulteration,  quantity  of  seed  for  sowing,  time  and  methods  of  i       '  °  ' 


so  wins:. 


^Experimental  Plots. 
Experiments  with  ordinary  farm  and  new  commercial  crops,  treatment  and  results,  produce  and 
cost,  liability  to  disease,  effects  of  various  manures  on  different  crops ;  lessons  to  be  learned  therefrom. 

Sheep. 
Characteristics,  breeding,  rearing,  feeding,  and  general  management  of  the  chief  breeds  of  sheep. 
Special  attention  is  paid  to  systems  of  topping-off  sheep  for  export,  and  the  use  of  a  flock  in 
rotation  of  crops. 

Pigs. 

Origin,  points,  characteristics,  breeding,  rearing,  dentition,  and  general  management  of  various 
breeds  of  pigs  ;  killing  and  cutting  up  ;  bacon-curing  ;  pig  farming  ;  pigs  in  connection  with  the  dairy. 

Construction  of  piggeries  ;  drafting  and  loading  yards.  Common  diseases  of  pigs,  their  treatment, 
prevention,  and  cure. 

Poultry. 

Origin,  history,  characteristics,  breeding,  rearing,  feeding,  fattening,  and  general  management 
of  the  chief  table  and  laying  breeds  of  fowls,  ducks,  geese,  turkeys,  and  capons. 

Construction  of  fowl-houses,  coops,  &c. ;  incubators  and  their  management ;  the  sitting  hen  ; 
storing  eggs  ;  marketing;  exportation  of  poultry  and  eggs. 

Ostrich  Parming. 
The  origin,  history,  characteristics,  and  domestication  of  the  ostrich.     Breeding,  feeding,  treatment, 
and  general  management  for  the  sake  of  its  plumage.     The  plucking,  care,  and  preparation  of  feathers 
for  market. 

Bees. 
Origin,  history,  physiology,  characteristics,  and  general  management  of  bees. 

The  Dairy. 

Its  construction  and  temperature ;  utensils,  appliances,  machinery,  and  milking  machines  ;  their 
kinds,  care,  and  preservation ;  selection  of  pastures  for  milk,  butter,  and  cheese.  Porage  crops  ; 
conservation  of  fodder.  Selection  of  animals  ;  breeding,  feeding,  ensilage-making,  milking,  and  general 
management. 

Milk  and  its  properties ;  influence  of  breed,  food,  and  climate  on  quantity  and  quality  of  milk  ; 
milk  testing  and  milk-testing  machines,  refrigerators  ;  cream  separators,  management  of  cream,  skimmed 
milk,  aeration,  cooling.  Pasteurising,  sterilising,  and  preserving ;  carriage  and  marketing. 

Butter. — Treatment  of  cream,  its  Pasteurisation  and  ripening  by  lactic  ferment ;  characteristics 
of  good  butter,  and  circumstances  affecting  it;  its  manufacture,  churns,  keeping  qualities,  colouring, 
preservatives,  washing,  salting,  packing,  marketing,  export,  cost  and  value. 

Cheese.— Characteristics  of  good  cheese,  and  circumstances  affecting  it ;  varieties  of  cheese, 
systems  of  manufacture,  flavour,  appearance,  storing,  ripening,  packing,  marketing,  export  and  import, 
cost  and  value  ;  rennet  and  its  nature. 

Excursions. 
Prom  time  to  time  visits  are  paid  to  farms,  orchards,  shows,  works,  poultry  farms,  dairy  and  stud 
farms,  stock  sales,  and  cattle,  in  the  neighbourhood,  and  reports  thereon  written  by  the  students. 

Practical 
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Practical  worTc  of  the  Farm. 

Students  engage  in  practical  work  of  all  kinds  on  the  College  farm,  which  occupies  over  3,500  acres. 
They  are  instructed  with  regard  to  details;  arrangement  and  construction  of  buildings,  yards,  and 
fences ;  construction,  management,  and  working  of  implements  and  machines ;  cleaning,  feeding,  and 
general  management  of  live  stock  ;  identification  and  selection  of  seeds  ;  operations  taking  place  on  the 
farm  in  connection  with  various  products;  carpentering,  blacksmithing,  drainage  and  orchard  work; 
operations  with  stock ;  judging  of  animals ;  naming  of  parts ;  explanation  of  good  points  ;  examination 
of  various  breeds ;  valuations,  experiments,  and  results  ;  prices  current,  and  all  things  incidental  to  the 
working  of  a  fully  equipped  farm. 

Everything  possible  is  done  that  can  be  likely  to  aid  students  in  understanding  the  general 
principles  of  farm  management  and  work,  with  practical  acquaintance  in  the  details  of  same,  cultivation 
of  crops,  treatment  of  stock  in  health  and  disease,  and  the  economical  carrying  on  of  farm  work  generally. 

Examinations  for  Diploma. 

Practical  Work. 

Students  entering  for  the  Diploma  Examination  for  practical  work  upon  the  farm  may  be  invited 
to  perform  either  or  all  of  the  following  work  by  the  practical  work  examiner : — 

1.  Miljjing  cows,  making  butter,  use  of  dairy  appliances,  and  general  dairy  work. 

2.  Killing  and  dressing  sheep. 

3.  Carpentering  work,  such  as  mortising  and  cutting  tenons,  setting   out  roof,  and   general 

bench  work. 

4.  Blacksmith's  work,  such  as  welding  iron,  making  bolts,  fitting  and  putting  on  horse-shoe. 

5.  Fencing,  mortising  posts,  putting  up  wire  or  other  fences. 

6.  Yoking  up  and  driving  bullocks. 

7.  Garden   and   orchard    work — use   of   implements,    handwork,   grafting,   budding,    pruning, 

spraying,  fumigating,  laying  out  vineyards  and  orchards,  handling  crops,  packing,  canning, 
drying. 

8.  Horse  work — ploughing,  striking  out  and  finishing,  using  mowing   machine  or  reaper   or 

binder,  manure  spreader,  discs,  horse-hoes,  etc. 

0.  Haymaking — the  principles  of  stack  building  and  thatching. 

10.  Earm   implements — the   manipulation  of  any  of  the  farm  implements  or  machinery  upon 

the  farm. 

11.  Engine — driving   the   steam   engine   for  either  the  sawing  plant  or  any  other  machinery, 

explanation  of  the  working  parts,  etc.;  also  electromotor. 

Viva  Voce  Examination. 

This  examination  in  agriculture  may  comprise  questions  within  the  range  of  the  following 
subjects : — 

1.  The  soil  and  its  preparation  for  various  crops. 

2.  Cultivation,  sowing  and  harvesting  of  various  farm  crops. 

3.  Fallowing  land  and  green  manuring. 

4.  Manures  and  manuring  for  various  farm  crops. 

5.  Mixed  farming  with  sheep  and  rotation  of  crops. 
(i.  Implements  of  the  farm,  their  cost  and  uses. 

7.  Irrigation  for  various  crops,  methods  of  applying  water,  and  quantities. 

8.  Land  drainage — its  importa7ice,  principles,  cost,  and  effects. 

9.  Farm  buildings,  fencing,  stock  and  slieep  yards,  drafting  yards,  swing  gates,  slip  panels,  etc. 

10.  Silos  and  silage — harvesting  and  methods,  crops  for  sour  and  sweet  silan-e. 

11.  The  orchard,  vineyard,  vegetable  garden,  arboriculture,  etc. 

12.  The   dairy— milk,  butter,  and  cheese  ;  judging  dairy  stock;  the  management  of  pastures; 

conservation  of  fodder ;  rearing  of  calves. 

13.  Live  stock  of  the  farm — horses,  cattle,  sheep,  pigs,  poultry,  and  bees. 

14.  Business  management  of  the  farm,  etc.  ;  book-keeping,  etc. 

Teterinaru  Science  and  Practice. 

1.  Anatomy  of  the  domestic  animals,  including  organs  of  the  body  and  their  special  functions. 

2.  Diseases  most  frequently  met  with  in  agricultural  life  other  than  special  diseases. 

3.  Specific  diseases,  both  those  known  in  the  State,  and  those  which  may  sooner  or  later  manifest 
themselves— e.y.,  foot  and  mouth  disease,  cattle  plague,  etc. 

4.  Hereditary  diseases,  special  reference  to. 

5.  Conformation  of  the  horse  as  pertaining  to  work  and  disease. 

6.  How  to  examine  for  unsoundness,  inspection  of  meat. 

7.  Surgery— Operations  and  instruments  ;  accidents  and  methods  of  treatment ;  horse-shoeinc,  its 
importance  as  to  soundness.  "' 

8.  Materia  medica— their  classification,  methods  of  administration,  nature  and  use  of  medicine  and 
therapeutics. 

0.  Eudiments  of  Physiology. 

The  above  relate  to  the  horse,  ox,  sheep,  pig,  dog,  and  fowl.  Occasional  practical  demonstrations 
and  operations  will  be  held. 

First  aid  to  sick  or  injured  stock. 

Special  Dairy   Course. 

A  course  of  six  months  scientific  and  practical  instruction  in  dairying  is  available 

Farm  Dairy  "Work. 

The  dairy  herd  breeding,  rearing,  selection,  feeding,  milking  by  hand  and  machines,  housin<-  and 
general  management.  °'     .  . 

Selection  and  preparation  of  sites  for  cow-sheds,  dairies,  and  other  farm  buildincrs  and  suitable 
eejmpmepl;,  "  '  r^^^ 
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The  growth  of  pasturage,  cereals,  and  forage  crops,  conservation  of  fodder,  ensila<re,  hay. 

Milk,  its  composition  and  physical  characteristics,  treatment,  aeration,  and  storage. 

Testing  milk,  estimation  of  acidity,  detection  of  adulteration,  dairy  bacteriology"  with  microscopic 
demonstrations  and  laboratory  practice ;  the  relation  of  bacteria  to  dairying  ;  the  fermentations  of  milk  ; 
the  principles  of  Pasteurisation  and  sterilisation ;  the  preparation  and  use  of  pure  cultures,  starters,  or 
lactic  ferments;  the  filtration  of  water  for  manufacturing  purposes  and  its  examination  ;  preservation  of 
milk  and  its  products ;  ripening  of  cream  with  and  without  starters. 

Butter-making. 

Churning,  working,  salting,  packing,  and  other  operations  associated  with  the  manufacture  of 
butter  for  local  and  foreign  markets. 

Cheese-making. 
The  treatment  and  ripening  of  milk,  the  estimation  of  acidity,  renneting,  cooking,  dressing,  pressing, 
curing,  storing,  and  other  details  required  in  the  manufacture  of  Cheddar  cheese. 

Machinery  and  Appliances. 
The  setting  up,  adjustment,  and  running  of  separators,  replacement  of  worn  parts,  ordinary  steam 
fitting  and  plumbing ;    the  arrangement,  size,  and  speed  of  shafting,  belts,  and  pulleys  ;   the  care  and 
management  of  engines,  boilers,  and  refrigerating  machinery — principles  of  construction. 

Book-keeping. 

To  embrace  the  proper  keeping  of  books  and  accounts  for  dairy-farms,  creameries,  butter-factories, 
payment  by  results,  the  formation  of  co-operative  companies. 

Veterinary  Science. 

Lectures  will  be  given,  with  demonstrations,  on  the  common  ailments  of  and  injuries  to  dairy 
stock;  infective  diseases,  their  diagnosis  and  treatment;  castrating,  spaying,  and  application  of  the 
tuberculin  test ;  obstetrics. 

Examinations  for  the  special  dairy  certificate  will  be  held  the  first  week  in  January  and  the  first 
week  in  July. 

The  practical  examination  will  include  dairy-farming,  butter-making  and  cheese-making,  and  the 
theory  examination  will  embrace  a  paper  on  each  of  these  three  subjects. 

In  order  to  secure  a  pass,  students  must  obtain  50  per  cent,  of  the  maximum  marks. 

Agricultural  Chemistry. 

A  course  of  lectures  in  Chemistry,  with  demonstrations  in  its  relation  to  agriculture,  will  be 
given,  and  wdll  extend  over  the  full  College  course  of  two  years. 

They  are  designed  to  treat  of  those  elements  and  compounds  of  importance  to  plant  and  animal 
life;  of  the  chemistry  of  soil  formation,  treatment,  and  improvement;  of  the  chemistry  of  manuring  and 
feeding ;  and  of  the  chemistry  of  crops. 

Laboratory. 

Practical  tuition  will  be  given  in  the  Laboratory  in  Qualitative  and  Quantitative  Analysis,  when 
the  student  will  examine  the  composition  of  soils,  manures,  and  farm  products. 

Sacteriology. 

A  course  of  lectures,  with  laboratory  practice  and  microscopic  demonstrations,  will  deal  with  the 
classification  of  bacteria;  their  growth,  life-history,  and  characteristics;  their  relation  to  agriculture, 
dairying,  plant  and  animal  diseases,  and  the  industrial  arts. 

Agricultural  Engineering. 
(Physics.) 
A  course  of  lectures  will  be  delivered  to  the  second-year  students  in  Agricultural  Engineering, 
including  the  treatment  of  general  physical  phenomena,  force,  energy,  work,  simple  machines,  and  building 
materials. 

Agricultural  Surveying. 
A  course  of  lectures  will  be  delivered  to  the  first-year  students  in  Earm  Surveying,  treating  of 
measurement  of  length,  area,  volume,  and  simple  methods  of  land  surveying,  alignment,  location,  areas, 
levelling,  and  drainage. 

Practical  Work. — -This  will  include  actual  surveys  and  plottings  by  the  students. 
All  lectures  are  illustrated  as  much  as  possible  by  diagrams,  specimens,  appliances,  and  apparatus, 
and  supplemented  by  actual  work  in  the  laboratories. 

Agricultural  Botany. 

Students  are  made  acquainted  with  the  most  useful  native  and  introduced  grasses  and  fodder 
plants,  our  weeds,  poisonous  plants,  trees,  and  principal  economic  plants. 

Examination  and  testing  of  seed  is  largely  carried  out.  Careful  study  is  made  of  the  fungi 
■  of  economic  importance. 

The  chief  points  dealt  with  are  as  follow : — 

Elementary  Botany.— A.na.iomj  of  Plants  :  The  axis  and  its  appendages.  The  root,  its  structure, 
uses,  duration.  The  stem,  its  structure,  uses,  habits,  and  modifications;  herbs,  shrubs,  and  trees,  length 
of  life,  annuals,  biennials,  and  perennials  ;  epiphytes,  parasites,  and  saprophytes.  The  leaf,  its  structure, 
uses,  and  modifications;  bracts,  buds,  stipules,  tendrils,  phyllodes ;  stomata,  transpiration,  assimilation, 
respiration.  The  flower,  csl^^,  coioWa.,  their  forms  and  uses  ;  the  chief  kinds  of  inflorescence;  colours, 
nectar;  essential  organs,  stamens,  and  their  structure,  pollen;  the  pistil,  ovary,  and  ovule.  Fruits: 
germination,  vitalitv,  dispersion  and  selection  of  seeds. 

Physiology 
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Fhysiology  o/PZa»fc.— Minute  structure,  the  vegetable  cell  and  its  contents,  protoplasm,  cell  sap, 
clilorophyll ;  osmose  and  the  circulation  of  fluids  in  plants ;  ingredients  in  the  ash  of  plants.  Plant  food, 
what  it  is,  how  absorbed,  elaborated,  and  utilised.  Kotation  of  crops.  Eeserve  materials.  Jiesting 
periods.  Eeproduction,  cross  fertilisation,  hybrids ;  movements ;  odours.  Conditions  necessary  for 
healthy  growth  ;  variation  and  the  influence  of  surroundings;  selection,  natural  and  human. 

Every  opportunity  is  taken  to  give  students  practical  acquaintance  with  pruning,  budding,  grafting, 
spraying,  and  other  operations  in  orchard  and  field  (in  addition  to  the  regular  outdoor  work)  by  means 
of  frequent  class  excursions. 

Classification,  ^c— Nomenclature,  classes,  orders,  genera,  species,  varieties.  Climate  as  affecting 
vegetation  ;  forests.     Our  indigenous  flora  and  its  uses. 

Economic  5oto«,y.— Consideration  of  the  natural  orders  containing  the  chief  economic  plants. 

Vegetable  Pathology. 
Diseases  of  cultivated  plants,  due  to  fungoid  or  mechanical  causes ;  their  nature  and  diagnosis ; 
full  details  as  to  the  best  treatment  for  prevention  or  palliation. 
Life  history  of  the  chief  fungus  types. 
Bacteria  as  affecting  plants. 
Spraying  machines. 
Pungicides,  how  to  prepare  and  apply  them. 

Agricultural  Entomology . 

This  subject  is  studied,  for  the  most  part,  in  a  specially  built  and  equipped  Entomological 
Laboratory  and  Insectary,  where  a  complete  collection  of  insect  pests,  etc.,  is  maintained  fresh  and 
mounted  for  educational  purposes.  The  work  covers  instruction  in  anatomy,  physiology,  metamorphosis, 
habits,  classification,  and  geographical  distribution  ;  use  of  the  microscope ;  examination  and  determination 
of  specimens.  Particular  attention  is  paid  to  insects  and  other  animals  injurious  to  vegetation;  to  their 
natural  enemies  and  parasites  ;  and  to  the  best  methods  of  avoiding  or  restricting  their  ravages. 

Museum  and  working  collections  are  formed  in  order  to  provide  material  and  familiarise  students 
with  the  local  insects  of  economic  importance. 

Students  require  a  pocket  magnifying  glass  (cost,  3s.  6d.)  ;  a  quarto  exercise-book  of  at  least 
200  pages. 

Arloriculture. 

Importance  of  the  subject  and  its  special  application  to  New  South  Wales,  objects  of  tree-planting 
shelter,  regulation  of  temperature  and  rainfall,  ornament  and  profit ;  preparation  of  land,  selection 
of  trees,  care  when  young,  planting,  after  management,  adaptability  of  soils  and  climate  to  rapid 
results ;  indigenous  and  exotic  trees,  ringbarking  and  clearing,  cost  and  efiects. 

Meteorology. 

Apparatus  and  methods ;  temperature  of  air  and  soil ;  atmospheric  moisture  and  precipitations  ; 
evaporation;  winds;  storms;  cloud  and  sunshine  ;  application  to  agriculture;  plant  phenology;  effects 
of  temperature  and  rainfall  on  plants;  weather  signs  and  forecasts;  climate  of  New  South  Wales; 
droughts. 

Climate — Special  tuition  is  given  in  farm  meteorology,  and  students  are  instructed  in  the  use  of 
all  the  observation  instruments. 

Earm  Boolc-lceeping  {Double  Entry^. 

Third  and  Fourth  Sessions. 

Methods  adopted  for  farm,  station,  orchard,  dairy,  or  other  special  farming  operation. 
Description  of  the  various  books  required. 
Day-book,  journal,  ledger,  and  subsidiary  books. 
Capital ;  assets  and  liabilities. 
Opening  and  closing  the  ledger. 

A'arious  kinds  of  accounts — personal,  nominal,  real,  or  property. 
Profit  and  loss. 
Trial  balance,  balance-sheet. 
Taking  stock,  valuation  and  depreciation. 

Monetary  transactions ;  cash,  cheques,  bank-notes,   bills,  promissory  notes.     Banking ;  interest, 
discount ;  licenses,  commission,  stamps,  credit. 
Partnerships — insolvencies  and  bad  debts. 
Course  of  exercises  in  double  entry. 
Exercise-books  will  be  provided  at  the  College. 

English  and  Arithmetic. 

Pirst  and  Second  Session. 

Business  letter- writing,  essay  work  and  composition,  occasional  lectures  on  business  habits,  trade 
statistics,  farm  law. 

Arithmetic. — Barnard  Smith. 

Exantinatiou. 

The  annual  examinations  are  held  in  December  and  occupy  two  weeks.  The  written  examinations 
are  held  the  first  week.     Samples  of  questions  appear  in  the  following  pages. 

The  practical  examinations  are  conducted  on  the  Earm  and  are  controlled  by  four  outside 
examiners  appointed  by  the  Minister  of  Agriculture.  Students  have  to  show  absolute  proficiency 
in  driving,  riding,  and  harnessing  horses,  mules,  and  bullocks. 

Ploughing 
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l,v  n,aiMi°iLV"°'''°^'-''°^^'i''^'  <;""'^^ting  .drilling,  broadcasting,  reaping  and  binding  by  hand  and 

wrSo«^. J         V^'  '"°T"^'  *'\"l'f'  f«"^.bl^  °g'  ringbarking,  cutting  chaff,  threshini,  Winnowing, 
horse-shoemg,  rough  carpentry,  rough  blacksmithing.  do,  b.  b, 

Breeding,  feeding  and  management  of  sheep,  goata,  horses,  cattle,  pigs,  and  poultry. 

Ur^h.    X*'"''^'^  /  *°  ''f  r*^  ^'^J''?'^'  including  cutting  colts,  bulls,  pigs,  and  rams,  marking 

lambs  ;  shearing  and  management  oi  wool,  also  sorting.     Each  student  must  make  his  own  cheese,  butter, 
jam,  bacon,  dry  and  bottle  fruit.  '  """"'=' ' 

Must  practically  control  and  run  a  steam  boiler,  engine,  oil  engine,  and  olectrie  motor, 
packing  dVyblltct'etr     '''  P^°"S^"^-  ^^^^^'^g'  cultivating,  planting,  pruning,   spraying,  grafting, 

PouLTEY  Examination  Papee. 
The  Written  Poultry   Examination,  held  at  the  Hawheshury  AgricKltural  College,  July  23rd,  1901, 

for  the  College  Poultry  Certificate. 

Questions. 

1.  Describe  the  origin  of  our  domestic  fowl  and  trace  from  the  original  wild  varieties  down  through 

natural  and  artificial  selection.     Pull  marks  awarded,  10. 

2.  Which  of  the  original  breeds  were  considered  the  best  for  eggs  and  which  for  table  use  ?     Pull  marks 

awarded,  5. 

3.  Have  these  propensities  been  amalgamated  in  other  breeds  ?     Pull  marks  awarded,  10. 

4.  Describe  what  you  know  of  the  College  egg-laying  competitions  and  the  benefits  derived  from  them. 

Pull  marks  awarded,  15. 

5.  Give  routine  of  the  daily  work  on  a  poultry-farm.     Full  marks  awarded,  15. 

6.  Describe  the  process  of  incubatioa  and  brooding.     Pull  marks  awarded,  15. 

7.  Name  the  most  common  diseases  met  with  in  the  poultry-yard  and  give  a  remedy  for  each.     Pull 

marks  awarded,  15. 

8.  Give  a  general  description  of  poultry  other  than  fowls.     Pull  marks  awarded,  15. 

Ohchahd  Examination,  17th  Decemhee,  1901. 
Time  allowed — Three  hours. 

1.  What  precautions  would  you  take  in  selecting  a  site  for  an  orchard  for  the  purpose  of  raising  peaches, 

apricots,  and  raisins?     State  what  district  you  would  prefer,  and  how  you  would  prepare  the  soil. 
Provided  it  was  necessary  to  drain,  what  system  would  you  adopt  ? 

2.  Give  the  distances  apart  at  which  you  would  plant  the  various  kinds  of  fruit-trees   and  vines,  and 

explain  the  system  of  planting  you  would  adopt. 

3.  Describe  fully  the  pruning  of  the  peach,  the  pear,  and  the  fig,  from  the  time  of  planting  until  four 

years  old. 

4.  At  what  age  would  you  prefer  to  buy  your  summer  and  citrus  fruit-trees  for  planting  ? 

5.  What  is  the  object  of  summer-pruning  fruit-trees  and  vines  ?     State  what  kinds  require  most  pruning 

and  what  the  least. 

6.  State  what  you  know  about  the  application  of  manures  to  fruit-trees  and  vines.      Given  a  poor  sandy 

soil,  such  as  that  at  the  College,  what  fertiliser  or  fertilisers  would  yon  apply  to  stone  fruits  and 
what  quantity  would  you  use  per  acre  ? 

7.  Name  five  varieties  of  each  of  the  summer  fruits  suitable  for  drying,  also  a  few  of  the  best  grapes 

for  drying. 

8.  Describe  the  system  of  sun-drying  peaches,  apricots,  prunes,  apples,  raisins,  and  sultana?. 

9.  Name  some  of  the  most  destructive  pests  affecting  citrus  fruits,  and  describe  the  fumigation  process. 

Daiet  Examination,  Hawkesburx  AGEicuiiTUEAL  College,  July,  1903. 

Cheese-making. 
Time  allowed — Three  and  a  half  hours. 
If  we  divide  Cheddar  cheese-making  into  four  sections  as  follows  :  — 

1.  Prom  the  drawing  of  the  milk  from  the  cow  ; 

2.  Prom  cutting  of  curd  to  removal  of  whey  ; 

3.  Prom  removal  of  whey  to  vatting  ; 

4.  Prom  vatting  to  placing  the  ripened  cheese  on  the  market ; 

Please  state  the  chief  points  in  connection  with  each  section— how  the  processes  are  best  performed  ; 
what  mistakes  beginners  are  most  likely  to  make,  and  how  to  avoid  such  errors.  Tbepc  sorvo  as  the  first 
four  questions. 

5.  What  causes  gas  in  milk  and  in  the  subsequent  curd  ?      ITow  would  you  treat  a  gassy  batch,  and 

how  is  gas  best  avoided  ? 

6.  What  are  the  peculiarities  and  defects  of  a  very  slow  and  of  a  very  fast  coagulation  ? 

7.  In  what  way  do  bacteria  affect  the  cheese-maker  ? 

Dairy  farm  ing. 
Time  allowed — Three  hours. 

1.  State  what  you  know  about  the  two  crops— maize  and  lucerne,  both  as  regards  their  cultivation  and 

feeding  value.  i.       •  ,~i  ■       i 

2.  Contrast  the  Ayrshire  and  Holstein  breeds  of  cattle  for  general  dairy-farming  purposes.     Give  the 

f*nfl  ffl  ptpnstics  ox  63iCii 

3.  Suppose  the  cows  are  being  housed  in  winter  and  the  milk  is  being  sold  for  butter-making,  what  foods 

would  you  use  ?     Give  a  sample  of  a  full  daily  ration  for  a  dairy  cow  in  full  milk,  and  weighing 
about  1,500  lb.  live  weight. 

3—4  T  **• 
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4.  If  you  were  a  dairy-farmer  who  supplied  cream  to  a  factory  as  follows : — 

In  January 8,630  lb.,  testing  33  per  cent.  fat. 

February 7,945  „  42 

March        0,842  „  53 

How  much  butter  should  you  be  paid  for  each  month,  and  how  much  money  should  you  get  for 
the  quarter's  supply,  if  paid  at  the  rate  of  9id.  per  lb.  ?  u  •<■  ■   .     j  j 

5.  How  should  heifer  calves  of  the  Shorthorn  breed  be  treated  from  birth  till  2  years  old  it  intended 

for  dairying  ? 

6.  What  causes  tuberculosis  in  cattle  ?     How  might  the  disease  be  detected  or  diagnosed  ?     What  would 

be  the  eiTect  of  a  tuberculous  bull,  and  what  of  tuberculous  cows  on  the  calves  of  such  animals  ? 

7.  Discuss  in  a  brief  and  general  manner  the  breeding  and  feeding  of  pigs  by  the  dairy-farmer  for 

fattening  purposes. 

DaIET    ExAMIiVATIOX. 

Butter-mahing . 
Time  allowed — Two  and  a  half  hours. 

1.  What  is  the  composition  of  cow's  milk,  and  what  purpose  and  place,  if  any,  has  each  constituent  in 

butter-making  ? 

2.  What  role  do  bacteria  play  in  dairying  from  a  buttermaker's  point  of  view  ? 

3.  Describe  the  process  and  principle  of  refrigeration  by  ammonia  machines  ? 

4.  Explain  the  basis  of  the  Babcock  test,  and  state  clearly  why  a  greater  percentage  of  "  overrun  "  should 

be  allowed  in  case  of  a  50  per  cent,  cream  when  compared  with  a  30  per  cent,  cream  ? 

By  ■'  overrun "  is   meant  the  difEerence  between  butter  fat  and  commercial  butter,  when 
estimating  the  butter  yield  and  comparing  the  Babcock  results  with  the  actual  churn  result. 

5.  Seven  creams,  of  ages  varying  from  three  hours  to  seven  days  old,  are  mixed  together,  and  churned 

immediately.     State  your  views  of  such  a  mode  of  procedure,  giving  the  reasons  for  such  views  ? 

6.  Why  should  butter  be  washed  ?     Why  should  not  butter  be  churned  into  lumps  the  size  of  marbles  ? 

7.  Describe  the  part  which  temperature  plays,  or  may  play,  in  butter-making  ? 

BUTTEB-MAKING    AND    CeBIAMEET   3[aNAGEES'    ExaHINATION . 

Time  allowed — Three  hours. 

1.  Give  a  definition  of,  and  state  the  uses  of,  the  following: — Thermometer,   lactometer,  cyclometer, 

hydrometer.     Convert  60  degrees  Fahrenheit  into  the  corresponding  degree  Centigrade. 

2.  Give  a  definition  of  the  following  terms,  and  explain  the  principles  which  underlie  these  processes  : — 

Fermentation,  Pasteurisation,  sterilisation  ? 

3.  What  is  the  difference  between  lactic  and  butyric  fermentation,  and  how  does  each  affect  the  butter- 

maker  ?     How  might  each  be  checked  or  prevented  ? 

4.  What  is  the  difference  between  sweet  and  sour  cream,  from  every  point  of  view  ?     At  what  stage  may 

cream  be  said  to  be  over-ripe,  and  what  is  the  harm  of  allowing  cream  to  be  over-ripe  ? 

5.  Given  three  cream  suppliers — 

No.  1  supplies  35  gallons  o£  cream,  testing  28  :;er  cent,  butter  fat. 
No.  2        „      105  „  .,        3ii  "      „ 

No.  3        ,.        80  „  „        33 

How  much  butter  should  be  paid  for  r 

6.  What  is  the  average  composition  of  milk,  separated  milk,  buttermilk,  and  butter  ?     JMention  some  of 

the  things  that  affect  the  composition  of  milk  and  of  butter. 

7.  Describe  the  part  which  temperature  plays  in  dairy  work,  from  the  time  the  cow  is  milked  until  the 

butter  is  made  and  consumed  ? 

8.  State  what  part  the  following  constituents  take  in  butter,  and  give  your  opinion  how  these  items  may 

be  controlled  :  Water,  casein,  albumen,  milk,  sugar,  and  salt? 

9.  Given  8,000  gallons  of  milk  received  for  the  week  in  a  separating  station,  from  the  followine;  suppliers, 

in  the  following  proportions  :  — 

Geo.  Smith  ...  ...         ...         ...     3,100  gallons,  testing  3  4 

S.Jones 900        „  „        31 

T.Johnson  2,1(10        ,,  „        3-2 

J.Thompson         1,600        „  „        26 

Suppose  the  cream  is  supplied  to  a  central  factory,  and  that  3.000  lb.  of  butter  is  made  from 

the  whole  lot,  how  much  butter  should  go  to  each  supplier's  account,  and  what  amount  of  money 

net  should  each  receive,  suppose  butter  to  fetch  lOd.  per  lb.  and  that  the  cost  of  manufacture  is 

l^d.  per  lb. 

EXAMIN-ATTDX    ON    PiGS    AND    PrG-l!REEDING    ]?0K    SpEOIAL    PlGGERY    CoUESE   StuDEKTS, 

21ST  NoYEiniEE,  1903. 
Time  allowed — Three  hours. 

1.  What  are  the  leading  points  to  note  in  selecting  a  boar  of  any  breed  ? 

2.  Briefly  describe  the  Berkshire  and  large  white  Yorkshire  pigs. 

3.  What  breeds  of  pigs  are  most  suitable  for  the  pork  trade  ?     State  the  age  and  weights. 

4.  How  should  a  sow  be  treated  immediately  before  farrowing,  and  what  are  the  indications  of  farrowing? 

5.  Define  the  terms — Carbo-hydrate,  in-breeding,  prolificacy,  and  gestation. 

6.  State  the  normal  temperature  of  a  pig,  the  beats  of  the  pulse  per  minute,  and  the  period  of  gestation  ? 

7.  Give  a  list  of  grasses,  roots,  cereals,  and   other  crops  available  for  pig-feedin<r  on  a  farm  in  the 

Hawkesbury  District  during  midwinter  and  spring. 

8.  In  what  way  is  the  grazing  of  lucerne  beneficial  in  pig-raising. 

9.  How  are  pigs  affected  when  suffering  from  — 

1.  Tuberculosis.  2.  Swine  fevtT. 

10.  What  precautions  would  you  adopt  in  the  event  of  an  outbreak  of  i^wine  fevor? 

11.  Relate  the  causes  of  constipation  and  state  what  steps  you  would  take  to  relieve  it  in  api'T. 

12.  Describe  the  process  of  smoking  bacon,  and  state  the  action  of  smoke  on  the  flesh. 

Book-keeping. 
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Book-keeping. — Diploma  Students. 
Time  allowed — Three  hours  and  a  half.     Marks- 


-100. 


Journalise  and  post  into  the  Ledger  the  following  transactions ;  draw  up  Trial  Balance,  Profit  and 
Loss  Account,  and  final  Balance  Sheet : — 


On  the  31st  Decemher,  1901,  A.  Sweeney  found  the  state  of  his  affairs  to  be  as  follows  :— 

£       s.    d. 
Overdrawn  at  Bank  of  N.S.W. 
Bills  payable — No.  46,  due  16  Jan. ... 
„         „  No.  47,  due  4  Feb.    ... 


Amount  owing  to  Peter  Burrows 
„  „         E.  Taylor  ... 

Cash  in  hand    ... 
Stock  at  valuation 
Crops  „ 

Dairy  produce... 

Plant  and  machinery  ... 
Amount  owing  by  8.  Plummer 
„         H.  Wigzell 


100 
75 

0 
10 

0 
0 

45 
27 

0 
12 

0 
6 

500 

230 

17 

0 

0 

10 

0 
0 
0 

133 
25 

0 
0 

0 
0 

£       s.    d. 
350    0    0 

175  10    0 


72  12    6 
27  10    0 


747  10    0 
350     0    0 


158    0    0 


On  the  1st  January,  1902,  A.  Sweeney  agrees  to  take  into  partnership  Frank  Saywell,  with  a  capital 
of  £1,000,  on  the  understanding  that  he  accepts  the  above  liabilities  and  assets,  and  that  the 
profits  and  losses  are  to  be  equally  divided. 

All  cheques  to  be  deposited  with  Bank  on  the  day  of  receipt,  and  all  payments  over  £5 
are  made  by  cheque. 

1902.  £      s.   d.  £      s.   d. 

January  2— Paid  into  Bank  P.  Saywell's  capital    1,000    0     0 

„        4 — lleceived  from  S.  Plummer  cheque  for  ...  ...  129  13     6 

Discount  allowed    ...  ...         ...         ...         ...  3     6     6 

„        5— Sold  to  P.  "Wimble- 
so  sheep  @  17/6      43  15    0 

50  bushels  barley  @  5/-      12  10    0 


6 — Sales  from  dairy 

6 — Paid  wages 

S-Sold  to  S.  Kent  for  bill  at  2 

100  bushels  oats  @  3,'- 

3  tons  chaff  @  £5    ... 

9 — S.  Plummer's  cheque  returned  by  Bank,  dishonoured. 
11 — A.  Sweeney  drew  cheque 
12— Sold  at  auction,  stock,  and  received  cheque,  less  5% 

commission   ... 
13 — Paid  wages 

Cash  sales — Butter,  etc. 
15— Sold  W.  B.  Lawson— 

Stock  

Crops 

16— Bill  payable  due  this  day,  honoured. 

18— Paid  P.  Burrows  by  cheque,  less  5%  discount. 

20 — Paid  wages         

Dairy  sales 
22— Sold  "for  Cash — Crops    ... 
Stock    ... 

24 — P.  Saywell  drew  from  Bank 
25 — Paid  for  repairs  to  machinery  , 
26— Sold  to  E.  Campbell— Stock 

27 — Paid  wages  

27 — Cash  sales,  butter,  etc 

29— Accepted  composition  of  13/4  in  the  £  from  H.  Wigzell. 
30_Consigned  to  W.  Smith  &  Co.  of   Newcastle,  to  sell 

on  our  account  and  risk,  stock  valued  at 

Paid  shipping  charges,  etc ■. 

31_\Vrite  0&.  10%  depreciation  on  plant  and  machinery. 


56 
6 
9 


15 
15 


30     0     0 
20     0     0 


120 

0 

0 

9 

9 

0 

7 

12 

6 

75 
33 


0 
0 


108     0     0 


Valuations  :- 
Stock 
Crops 
Dairy 


0 
0 

10  0  0 

4  4  0 

10  10 
13  10 

''4  0  0 

0 
0 
0 

A( 

20  0  0 

4  17  6 

30  0  0 

10  10  0 

3  17  6 

120  0  0 
20  0  0 

250  0 

200  0 

10  0 

SEICUL'rUEE. 
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And  give 


Ageiculttjee. — Diploma  Students,  Decembee,  1902. 
Time  allowed — Three  hours  and  a  half. 
Introduction.— Answer  each  question  in  the  order  given.     Begin  an  answer  on  a  fresh  sheet,  and  each 
Marks.  section  of  an  answer  as  a  fresh  paragraph. 

10        1.    How  have  the  agencies  of  Nature  acted  in  the  formation  of  soils  ?     And  give  the  percentages 

of  sand,  clay,  and  organic  matter  in  some  of  the  soils  to  be  met  with  m  this  State. 
10         2.    What  breeds  do  you  prefer  for  stocking  a  dairy-farm  supplying  a  creamery  ? 

reasons.  /r     i     l     •  j 

10  3.  What  is  the  cost  of  the  upkeep  of  a  team  of  two  farm  horses  per  annum  (food,  shoeing,  and 
depreciation  of  value)  ;  and  mention  the  acreage  of  tillage  land  such  a  team  would  be  con- 
sidered capable  of  working  per  annum. 

10  4.  There  are  particular  dangers  to  be  guarded  against  in  harvesting  grain-fodder  crops  m  a  season 
of  many  showers  and  succulent  growth  :  Name  them,  and  describe  how  to  harvest  a  rank 
crop  of  oaten  hay  in  such  a  season. 

10  5.  Outline  a  course  of  mixed  farming  for  s  square  mile  of  good  land  in  the  highlands  or  central 
area,  next  the  eastern  seaboard  of  this  State.  Note  character  of  soil,  average  rainfall, 
areas  of  crops,  and  number  of  head  of  live-stock  that  could  be  carried  during  the  year. 

10  G.  Briefly  describe  one  or  more  fly  pests  that  attack  the  horse,  ox,  and  sheep  in  this  State,  and 
suggest  methods  of  prevention. 

10  7.  Give  an  outline  of  the  necessary  requirements  for  conducting  a  dairy-farm  of  .320  acres  in 
any  one  of  the  coastal  districts  of  New  South  Wales,— the  land  to  be,  say,  one-third  rich, 
and  one-third  moderate  pasture,  and  the  rest  bush  and  upland.  Give  numbers  of  live- 
stock, enumerate  the  rolling-stock,  and  state  the  capital  required,  excluding  the  cost  of 
purchasing  the  land. 

10  8.  Name  the  fairly  useful  grasses  of  medium  quality,  indigenous  as  well  as  introduced,  also  those 
recommended  as  the  best  for  pasturage. 

10         9.    Name  the  various  breeds  of  horses,  cattle,  sheep,  and  swine  met  with  in  New  South  Wales. 

10  10.  Describe  the  cultivation  of  any  one  of  the  following,  noting  the  tilth,  cultivation  and 
harvesting  ;  also  the  varieties  preferred  for  growth  : — 10  acres  of  cabbage  or  of  field  peas  ; 
12  acres  of  orchard  of  any  variety  of  fruit ;  a  30-acre  vineyard  ;  10  acres  of  rye-grass  for 
pasture  and  seed  ;  an  area  of  lucerne  laid  down  for  ten  years. 

Maximum 

100 

Chemistey — Theoeetical. — Diploma  Examination",  Decembee,  1902. 

1.  Mention  the  nitrogenous  constituents  of  the  atmosphere,  and  tell  what  you  know  of  their  sources. 

2.  Explain  why  soils  may  diff'er  in  temperature,  though  under  equal  conditions  of  exposure. 

3.  TJnder  what  conditions  can  the  nitrogen  of  the  air  become  fixed  in  the  soil  ? 

4.  Discuss  the  relative  merits  of  lime  and  carbonate  of  lime  when  applied  to  the  soil. 
.5.  Why  are  manures  required  ? 

6.  Describe  the  chemical  effects  of  drainage. 

7.  Explain  the  difference  in  composition  and  value  of  bone  ash  and  superphosphate. 

8.  Calculate  the  value  per  ton  of  sulphate  of  ammonia,  96  per  cent,  purity,  at  12s.  6d.  per  unit  nitrogen. 

9.  Explain  the  benefits  arising  from  the  application  of  gypsum  (calcium  sulphate)  to  the  soil. 

10.  A  certain  food  contains  Hi  per  cent,  albumenoids,  6  per  cent,  fat,  and  56^  per  cent,  carbohydrates  : 
Calculate  its  albumenoid  ratio,  and  state  for  what  class  of  animals  it  would  be  suitable. 


Marks. 
10 


10 


3. 


10 


10 


10 
10 

10 

10 


10 


10      10 


Maximum 
100 


Peincibles  of  Aoeicitltuee. — Diploma  Students,  Decembee,  1903. 
Time  allowed— Three  hours. 

1.  Give  the  percentages  of  the  three  principal  elements  of  plant-food  in  a  properly-proportioned 

mixed  fertiliser  for  (1)  cereals ;   (2)  potatoes  ;  (8)  pasture. 

2.  In  a  wet  season   like  the  present,  what  method  would  you  pursue  for  the  conservation  of 

fodder  ?  and  describe  it. 
Give  a  practical  and  detailed  account  of  the  culture  and  harvesting  of  a  wheat  crop,  from  the 
seed-bed  to  delivery  of  grain  to  the  purchaser,  noting  yield  per  acre,  total  cost  per  acre, 
and  profit  per  acre,  at  3s.  3d.  per  bushel. 

4.  Briefly  describe  drill  husbandry,  name   of   its  inventor,  date  of  introduction  into  English 

agriculture,  crops  suited  for  it,  and  reasons  for  its  superiority  over  more  crude  methods  of 
tillage. 

5.  What  do  you  understand  by  intense  culture  ?  and  illustrate  it. 

6.  What  is  meant  by  mixed  farming  ?  and  state  the  position  it  might,  with  advantage,  occupy 

in  New  South  Wales  agriculture. 

7.  Mention  what  crops  are  suited  for  green  manuring,  and  give  reasons  why  it  is  beneficial  to 

the  soil. 

8.  Name  the  variousparts   of   a   typical  iron  single-furrow  two-wheeled  plough,  and  briefly 

describe  the  varieties  of  ploughs  known  in  Australian   agriculture,  with  reasons  for  such 
variation  of  design. 

9.  What  is  meant  by  100  points  of  rainfall  ?  and  give  the  weight  of  water  in  tons  when  an  inch 

of  ram  falls  on  an  acre ;  also  the  number  of  gallons,  and  of  cubic  feet  for  the  same 
quantity.  How  many  inches  of  water  does  1  acre  of  a  5-bag  crop  of  wheat  exhale  during 
its  growth  from  sowing  to  harvest  ? 
A  poultry-farmer,  running  1,500  laying  hens,  has  need  to  keep  up  his  stock  with  young  birds : 
About  how  many  eggs  would  he  be  required  to  incubate  to  give  him  the  requisite  number 
of  pullets  and  what  would  be  the  probable  money  return  per  annum,  from  sale  of  eggs  at 
lOd  per  dozen;  of  surplus  cockerels,  at  4s.  6d.  per  pair  ;  and  of  old  hens  at  2s.  each  ? 
LAllpwance  must  be  made  for  infertility  of  eggs  during  incubation  and  losses  during  the 
rearing  of  the  chickens.] 

Applied 


701 

Ar-PLiED  Mechanics. 

Not  more  than  sis  questions  are  to  be  attempted. 

All  questions  are  of  the  same  value. 

Candidates  are  strongly  advised  to  answer  precisely  the  questions  that  are  set,  and  nothing  more. 

No  credit  will  be  given  for  supplying  general  information  that  does  not  bear  directly  on  the 

question  in  hand. 

Time  allowed — Three  hours. 
Marks. 

10        1.    State  clearly  the  theorems  known  as  the  triangle  of  forces  and  the  polygon  of  forces. 

A  picture,  weighing  56  lb.,  is  slung  over  a  nail  in  the  ordinary  way  by  a  cord  attached  to 
two  eyes  in  the  top  horizontal  bar  of  its  frame.  If  the  height  of  the  nail  above  this  bar  is 
half  the  distance  between  the  eyes,  what  is  the  tension  in  the  cord  ? 

10  2.  Make  neat  sketches  of  a  simple  crane,  and  show  how  you  would  determine  the  stress  in  each 
part  of  it  when  a  load  of  10  cwt.  is  being  lifted. 

10  3.  What  is  meant  by  the  terms — density  and  speciTic  gravity?  Describe  some  methods  for 
determining  the  specific  gravities  of  solids  and  of  liquids. 

10  4.  How  would  you  prove  the  truth  of  Boyle's  Law  ?  Explain  clearly  the  principle  of  the 
mercurial  barometer  and  of  the  siphon. 

10  5.  Define  the  terms — work,  horse-power,  energy.  A  cable  700  feet  long  (and  weighing  15  lb. 
per  foot)  hangs  vertically  down  a  shaft  having  a  metal  ball  (weight  250  lb.)  attached  to 
its  lower  end.  If  150  feet  of  the  cable  are  wound-in  in  four  minutes  (thus  leaving  250 
feet  still  hanging  in  the  shaft),  at  what  rate  in  horse-power  is  the  work  done? 

10         G.    Make  neat  and  accurate  sketches  of  a  force  pump  or  a  hydraulic  ram. 

A  hydraulic  crane  is  supplied  with  water  at  a  pressure  700  pounds  per  square  inch,  and 
uses  2  cubic  feet  of  water  in  order  to  lift  4  tons  through  a  height  of  12  feet:  How  much 
energy  has  been  supplied  to  the  crane,  and  how  much  has  been  converted  into  useful  work  ? 

10  7.  Write  a  short  essay  on  the  characteristic  proj)3rties  of  cast-iron,  wrought- iron,  and  steel. 
Give  figures  showing  the  tensile  and  compressive  strengths  of  each. 

10  8  "Write  a  short  essay  on  Australian  Timbers,  giving  an  account  of  the  strengths  and  properties 
of  the  more  important  ones,  and  of  the  various  purposes  for  which  they  may  be  most 
suitably  used. 

Sheep  and  Wool. — Decembeb,  1902. 
Time  allowed — Two  hours  and  a  half. 

1.  How  many  years  old  is  a  six-tooth  sheep  ? 

2.  What  is  a  Comeback  sheep  ? 

3.  Give  six  distinct  breeds  of  sheep. 

4.  What  sort  of  country  is  most  suitable  to  the  Lincoln,  Leicester,  and  Shropshire  ? 

5.  What  are  the  main  points  in  connection  with  Eomney  Marsh  sheep  ? 

6.  What  sheep  grows  the  coarsest  wool,  and  describe  the  wool  briefly  ? 

7.  What  is  the  best  breed  for  mutton  purposes  ? 

8.  What  are  serrations  ? 

9.  What  is  yolk  ? 

10.  What  are  the  chief  points  in  a  combing  wool  ? 

11.  What  the  chief  points  in  a  clothing  wool  ? 

12.  What  is  meant  by  counts  or  spinning  qualities  of  wool  ? 

13.  What  are  noils  ? 

14.  What  is  a  fair  average  period  of  gestation  for  a  merino  ewe  ? 

15.  What  is  the  difference  between  a  wool-classer  and  a  wool-sorter? 

16.  What  are  the  four  principal  classes  into  which  fleece  wool  is  classed  ?— and  describe  each  class  briefly. 

17.  What  is  the  difference  between  hair  and  wool  ? 

Vetemnart  Science. — Decembee,  1902. 
Twelve  questions  to  be  answered.     Time  allowed— Three  hours. 

1.  Describe  the  situation  of  the  heart,  liver,  and  kidneys. 

2.  Give  the  symptoms  and  treatment  for  colic. 

3.  Give  the  symptoms  of  choking  in  an  ox,  and  how  to  relieve  it. 

4.  Describe  pleuro-pneumonia,  and  how  to  arrest  its  course. 

5.  What  are  the  distinguishing  lesions  of  anthrax  ? 

6.  Give  the  symptoms  of  tick  fever. 

7.  Where  are  tubercles  most  frequently  found  in  cattle  ? 

8.  Describe  strangles  in  horses,  and  the  treatment. 

9.  Name  four  diseases  in  horses'  feet  causing  chronic  lameness. 

10.  Give  the  situation  on  the  suspensory  ligament,  and  treatment  for  sprain. 

11.  How  would  you  treat  a  fractured  tibia. 

12.  Describe  castration  in  the  horse,  ox,  sheep,  and  pig. 

13.  Give  the  treatment  for  milk  fever  in  cows. 

14.  Give  the  treatment  for  broken  knee. 

15.  Describe  mammitis,  its  effects  and  treatment. 

IG.  Describe  symptoms  and  post-mortem  lesions  diagnostic  of  swine  fever.  Ageicultuee. 


a.rks. 

10 

1. 

10 

2. 

12 

3. 

18 

4, 

10 

5. 
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AaEicuLTUEE. — FiEsT  Yeae  Students, — Decembeh,  1902. 
Time  allowed — Three  hours. 

1.  Describe  the  action  of  lime  on  soil. 

2.  Name  the  principal  cereal,  forage,  and  root  crops  suitable  to  this  district. 

3.  Describe  green  manuring — its  objects,  and  the  best  crops  to  utilise  for  the  purpose. 

4.  Explain  the  advantages  of  drainage— natural  and  artificial ;    and  state  the  classes  of  laud  for  which 

drainage  is  necessary. 

5.  Relate  all  the  operations  in  order  required  to  grow  and  harvest  a  crop  of  Algerian  oats  on  virgin  land. 

6.  Explain  the  uses  of  the  harrow,  scarifier,  and  roller. 

7.  Quote  the  advantages  to  be  gained  by  the  application  of  farm-yard  manure  ;    and  the  best  methods 

for  its  collection  and  treatment. 

8.  Name  the  samples  of  seeds  submitted  ;    give  also  the  time  of  sowing  each  variety,  and  the  amount  of 

seed  required  per  acre. 

9.  Mention  any  features  of  value  which  the  millets,  as  a  class,  possess.      What  special  merit  have  they 

during  the  present  season  ? 

10.  What  methods  would  you  adopt  to  improve  an  area  of  poor  soil  ?     Give  reasons  for  the  practice  you 

recommend. 

11.  Describe  the  cultivation  of  the  Swede  turnips  for  market. 

12.  Give  fully  the  procedure  you  would  select  to  raise  and  harvest  a  crop  of  maize  for  grain. 

English  and  Aeithmetic — Juniors. — Decembee,  1903. 

Time  allowed — Three  hours. 

Ton  are  only  to  attempt  nine  questions,  which  must  include  the  first  iivc. 

Write  a  description  of  a  spade,  and  explain  the  work  it  does. 
Explain  the  "rule  of  the  road  "  in  walking  and  driving. 
Define — Suckering,  payee,  affirmation,  indigenous,  defoliate,  property. 
Write  an  essay,  limited  to  sixty  lines,  on  (a)  Books,  or  (5)  Goats. 

What  would  it  cost  to  spray  1.3  acres  of  apples,  growing  22  feet  apart  each  way  (square 
system),  with  Bordeaux  mixture,  using  f  of  a  gallon  per  tree?  Formula  : — 6  lb.  copper 
sulphate,  4  lb.  lime,  40  gallons  water.  Costs  :— Copper  sulphate,  22s.  Gd.  per  cwt.  ;  lime, 
£1  per  ton  ;  water,  Is.  6d.  per  1,000  gallons.  Take  labour  at  double  the  cost  of  material 
and  allow  Is.  per  100  trees  for  outlay  on  machinery. 
10  6.  It  is  desired  to  spread  three  different  manures  on  three  separate  acres  of  land,  at  a  cost  of 

25s.  per  acre  in  each  case  :  Eind  the  respective  weights  of  manure — ^No.  1  costing  £4  lOs. 
per  ton  ;  No.  2,  £5  12s.  Gd. ;  No.  3,  £6  15s. 

Calculate  the  cost  of  ploughing  at  3s.  Gd.  an  acre,  a  paddock  measuring  93  chains  x  147  chains. 

Provide  an  approximate  cost  per  mile  for  the  College  boundary  fence  (post,  top  rail,  and 
6  wires). 

Eind  the  square  root  of  123456789  to  5  places  of  decimals. 

Eind  the  number  of  vines  required  to  plant  7  acres  of  land,  if  put  in  6  f eet  x  10  feet,  and 
their  cost  at  £1  17s.  Gd.  per  1,000. 

10  11.  Eind  the  weight  of  water  that  fell  on  an  acre  during  September,  the  rainfall  being 
4'G22  inches  (answer  in  tons,  cwt..  qrs.,  lb.). 

Botany  and  VEaBTABLE  Patiiolocit — Eiest  Teae. — Decembee,  1903. 

Time  allowed — Two  and  a  half  hours. 

Eivo  questions  only  may  be  answered.      The  value  of  each  question  is  the  same.      Credit  will  be 
Marks.  given  for  drawings  illustrating  a  reply. 

20  1.  Give  a  list  of  the  weeds  you  have  observed  on  the  College  grounds  this  year,  and  tell  me 
anything  of  interest  concerning  them.  Have  any  been  observed  for  the  first  time,  and 
how  do  you  think  they  got  there  ? 

20  2.  Tell  me  what  you  know  about  the  fungus  diseases  which  assail  the  wheat  plant,  and  the  remedial 
measures  you  would  adopt. 

20  3.  Ton  want  to  cut  down  some  trees  in  a  certain  paddock,  and  you  wish  to  avoid  suckering  : 
What  precautions  would  you  take  to  minimise  the  risk  ?  and  give  reasons  for  your 
precautions. 

20  4.  What  is  the  essential  difference  between  a  root  and  a  stem  ?  Name  various  kinds  of  roots. 
What  are  root-hairs  ?  Many  plants  on  Mount  Kosciusko  and  in  the  Western  interior 
have  very  large  roots  :  Why  is  this  ? 

20  5.  Describe  carefully  a  typical  grass.  Give  a  list  of  the  introduced  grasses  seen  by  you  growing 
in  the  College  grounds  during  1903,  giving  brief  notes  about  each. 

20  G.  What  is  the  difference  between  a  gum  and  a  wattle  ?  Select  any  district  in  the  State  and  tell 
me  what  you  know  about  sis  of  its  eucalyptus  trees  and  of  the  timbers  of  the  same. 

1^ 


10 

8. 

10 

9. 

10 

10. 
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Marks. 


20  7.  What  trees  produce  the  best  wattle-bark  ?  Whea  would  you  strip  it,  how  would  you  strip 
it,  and  what  would  you  do  from  the  stripping  to  the  placing  on  the  market  of  tlie  finished 
article  i'     What  part  of  the  tree  gives  the  most  valuable  bark  ? 

20  8.  Describe  a  plant-cell.  What  is  reserve  material  ?  What  is  a  stoma  ?  What  is  transpiral 
tion?     Explain  venation,  filament,  calyx,  pollen,  ovule,  wind-fertilisation,  ligule. 

CUEUISTRT— PltACTICAl,.      PlRST    TeAB.      Dec,    1903. 

^'^^'■'^^-  Time  allowed— Four  hours. 

25         Make  a  qualitative  analysis  of — ■ 
each,  1.  Two  simple  salts. 

50  2.  One  mixture. 

Pull  details  of  the  work  to  be  handed  in. 

SuEVETiifG — Mensueatiox.     Dec,  1903. 
Marks.  Pive  questions  to  be  answered.     Time  allowed — Three  hours  and  a  half. 

6  1.  Grive  reasons  why  a  farmer  should  possess  a  rough  knowledge  of  surveying. 

9  2.  Compile  field  notes  of  the  survey  of  a  farm  having  three  regular  sides  and  a  frontage  to  a 

creek.     Prismatic  compass  and  a  chain  to  be  used. 

0  3.  Make  a  plot  of  the  above  survey  to  a  scale  of  10  chains  to  an  inch  (or  another  convenient 

scale),  and  calculate  the  area. 

10  -i.  A  farm  is'  square,  and  100  acres  in  area,  and  the  owner  wishes  to  subdivide  it  into  the 

following  various  sections  : — Grazing,  60  acres  ;  cultivation,  20  acres  ;  orchard,  5  acres  ; 
horse  paddock,  10  acres  ;  pigs,  2  acres ;  calves,  2  acres  ;  house  site,  1  acre.  Draw  a 
design  for  subdivision,  and  give  length  of  all  divisional  lines,  and  the  total  length  of 
fencing  necessary  to  enclose  each  section,  in  rods. 

8  5.  The  catchment  area  for  a  dam  is  10  acres  :  Supposing  a  fall  of  2  inches  of  rain  on  that  area, — 
how  many  gallons  of  water  would  gravitate  to  the  dam,  allowing  for  a  loss  of  CO  per  cent. 
owing  to  soakage  and  evaporation. 

8  G.  A  circular  log  is  21  feet  long,  3  feet  in  diameter  at  one  end  and  1  feet  at  the  other:  How 
many  posts  T  feet  long  x  4  inches  x  8  inches,  could  be  split  from  it,  allowing  one  quarter 
as  waste  ? 

Zcvellinff. 

10  7.  Compile  field  notes    of  a  section  of  levels,  showing  at  least  twelve  readings   of  the  staff. 

Work  out  the  reduced  levels,  and  plot  out  the  section,  giving  grade  between  starting  and 
Vim  Voce  terminal  points  of  section. 

10 
Maximum 
100 

ClIEillSTUT — TnEOKETICAL.      PlKST    Tear.      Dec,    1902. 

Xine  questions  only  to  be  attempted,  which  must  include  the  first. 

1.  Define: — Chemical  compound,  atomic  weight,  valency,  di-basic  acid,  salt,  base,  element,  molecule. 

chemical  equation,  oxidation. 

2.  Describe  how  the  composition  of  water  may  be  determined  by  weight. 

3.  Explain  fully  the  meaning  of — 

2  NaCl  +  2H3S04-l-Mn02  =  lN'"a2S04-t-MuSO.i4-2  H,U-hC]2. 

KClO3  =  KCl  +  30. 

Zn  +  H2S04  =  ZnS04  +  H2. 

XaXOa+K  Cl=  IC  NOg  +  XaCl. 

4.  Write  the  formulas  and  give  the  properties  and  uses  of —quicklime,  ammonium  sulphate,  bluestone, 

copperas,  potassium  cyanide. 

5.  State  the  three  laws  of  chemical  combination. 

6.  Write  a  short  account  of  the  potash  compounds  used  in  agriculture. 

7.  Explain  the  construction   of  a  saltpetre  bed,  and  give  the_  reactions  that  take  place  in  obtaining 

saltpetre.     Has  this  any  bearing  on  agriculture,  and  how  ? 

8.  Grive  a  short  account  of  the  composition  of  atmosphere. 

9.  Explain  the  cause  of  temporary  and  permanent  hardness  in  water,  and  give  methods  for  correcting 

these  effects. 

10.  Write  a  description  of  the  Ammonia  Process  for  preparing  sodium  carbonate,     Give  equations. 

11.  It  is  required  to  apply  21  lb.  of  N.  to  tlie  soil:  How  much  ammonium  sulphate  would  be  required, 

and  how  much  s  odium  nitrate  ?    At.  Wt.  II  =  1,  N  =  14,  O  =  10,  S  =  32,  JN a  =  23. 

12.  Give  an  account  of  the  four  calcium  phosphates— their  occurrence,  manufacture,   properties,  and 

Other 
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Other  State  Agricultural  Institutions. 

In  addition  to  the  means  of  agricultural  instruction  afforded  by  the  comprehensive  and  Bcicntifio 
curriculum  ol;  the  Hawkesbury  Agricultural  College,  practical  teaching  is  also  available  at  the  Govern 
mont  Experimental  Parms  at  Wagga,  Bathurst,  Wollongbar,  and  Berry. 

Wagga. 

The  Wagga  Experimental  Earm,  which  now  covers  an  area  of  3,500  acres,  is  situated  at  Bomen,  on 
the  Southern  Eailway,  about  C  miles  from  the  town  of  Wagga,  and  was  opened  in  1893,  since  which 
year  about  110  students  have  passed  through  the  Institution.  There  is  accommodation  for  22  students, 
and  this  is  fully  taxed.  The  terms  are  £25  per  annum,  payable  half-yearly  in  advance.  For  special 
courses  £2  2s.  per  quarter  for  non-residents,  and  10s.  per  week  for  residents.  During  the  last  financial 
year  36  students  attended,  and  most  satisfactory  report  is  made  of  their  progress  and  conduct.  This 
number  includes  many  who  took  special  courses  in  various  branches  for  short  terms.  In  addition  to 
practical  demonstration  of  the  most  economic  and  effective  methods  of  producing  and  harvesting  the 
usual  farm  crops  suitable  to  the  district,  special  experiments  are  made  with  fertilisers  ;  and  other 
experiments  are  also  carried  out  under  the  direction  of  the  Chemist  and  the  Bacteriologist  of  the 
Department.  Special  experiments  with  new  wheats,  with  the  object  of  improving  their  milling  qualities 
and  testing  their  resistance  to  drought  and  rust,  are  also  made.  Another  prominent  feature  is  the 
attention  given  to  the  production,  drying,  and  canning  of  fruits;  and  dried  fruits,  olive  oil,  &c.,  raised 
here  bring  high  ptices  on  account  of  their  excellent  quality.  Eecently  the  introduction  of  pure  Shropshire, 
sheep  and  crossbred  Merinos  has  created  considerable  interest.  The  area  under  cultivation  is  about  1,300 
acres,  of  which  1,200  acres  are  mixed  farming  crops,  and  It  0  acres  for  fruit-culture,  the  balance  of  the 
farm  area  being  used  for  grazing  purposes. 

The  main  objects  of  this  Parm  are  to  demonstrate  the  most  economic  and  effective  systems  of 
producing  and  harvesting  crops ;  to  carry  out  experiments  to  determine  the  suitability,  or  otherwise,  of 
crops,  not  only  for  the  Kiverina  district,  but  for  other  districts  having  similar  climate  and  soils;  the 
production  of  seed-wheat  of  the  highest  quality  true  to  name ;  the  improvement  of  wheats  and  other 
cereals ;  and  the  carrying  out  of  exact  scientific  experiments. 

An  extensive  area  has  been  set  apart  for  orchard,  vineyard,  and  vegetables,  where  experiments  are 
being  carried  out  in  all  branches  of  horticulture  adapted  to  the  district.  An  important  feature  in 
connection  with  this  branch  of  the  Earm  is  fruit-drying  and  preserving,  raisin-making,  olive-curing,  and 
the  making  of  olive  oil. 

Another  im:portant  branch  is  the  breeding  and  rearing  of  stock  of  various  kinds,  growth  and 
conservation  of  fodder  crops,  management  of  pastures,  the  production  of  milk  for  butter  and  cheese,  the 
raising  of  sheep  for  mutton. 

A  limited  number  of  students  will  be  instructed  in  the  principles  of  agriculture  and  horticulture, 
as  applied  to  all  kinds  of  work  carried  out  on  the  Earm  ;  in  field  operations  ;  the  use  of  farm  implements 
and  machinery ;  the  necessary  carpentering  and  engineering  required  on  a  large  farm  ;  the  management 
of  stock,  poultry,  bees ;  viticulture,  fruit-drying,  raisin-making,  and  various  branches  of  gardening  and 
orchard  work. 

Students  will  also  be  admitted  for  special  instruction  in  the  following  branches  : — Fruit  preserving 
and  drying,  pruning,  general  orchard-work,  poultry,  sowing  and  harvesting  of  cereals,  wool-classing  and 
management  of  sheep. 

Syllabus — Wagqa  Wagga  a^-d  Bathubst. 

Earm  Section. 
General  principles  of  agriculture — 

The  soil  and  methods  of  cultivation  for  various  crops  ;  ploughing,  subsoiling,  and  drainage. 
The  use  of  implements  of  all  kinds  in  the  treatment  of  soil,  harvesting  of  crops,  and  preparation 

of  produce  for  market. 
The  management  of  horses,  cattle,  sheep,  pigs,  and  poultry. 
The  use  of  manures  of  all  kinds  for  various  classes  of  soil  and  crops. 
The  conservation  of  fodder ;  hay-making,  stacking,  and  thatching  ;  ensilage  by  means  of  stacks, 

overhead  and  pit  silos  ;  storage  of  root  crops  ;  storage  of  grain  and  treatment  for  weevil 

and  pests. 
Elementary  carpentry  and  blacksmith's  work  ;   erection  of  farm  buildings  and   commonplace 

repairs  to  buildings,  fences,  implements,  harness,  &c. 

Orchard  Section. 
General  principles  of  fruit  culture,  including — 

Selection  of  soil ;  preparation  and  cultivation  of  soil  for  various  classes  of  fruit-trees ;  cultivation  ; 

manuring ;   pruning ;    harvesting  ;    packing ;   preservation   of  fruits   by  drving,  canning, 

P"lpi°g.  .ia-tn-making,  &c. ;  treatment  of  pests— spraying  and  fumigating. 
General  principles  of  grape  culture  for  production  of  fruit  for  table  and  preserving- 
Laying  out  vineyards,  treatment  of  soil,  cultivation,  manuring,  pruning,  treatment  of  diseases 

and  pests,  picking  crop,  packing  and  marketing,  drying  and  preparation  of  raisins,  sultanas, 

and  currants. 

In  the  orchard  section  at  Wagga  Wagga,  students  are  enabled  to  take  part  in  all  the  operations 
of  working  a  plantation  of  nearly  100  acres  of  mixed  fruit-trees  and  vines,  and  the  disposal  of  the  produce. 

Examinations  for  Certificate, — Practical  Work. 
Students  entering  for  the  Earm  Certificate  for  practical  work  upon  the  Farm  may  be  invited  to 
perform  either  or  all  of  the  following  work  by  the  practical  work  examiner : 

1.  Milking  and  management  of  cows,  and  general  dairy  work. 

2.  Killing  and  dressing  a  sheep. 

3.  Carpentering  work,  such  as  mortising  and  cutting  tenons,  setting  out  roof,  and  general 

bench-work.  4 
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4.  Blacksmith's  work,  such  as  welding  iron,  making  repairs,  fitting  and  putting  on  horseshoes. 
o.  JHencing,  mortising  posts,  putting  up  wire  or  other  fences. 

6.  General  orchard  work— use  of  implements,  pruning,  grafting,  budding,  treatment  for  pests, 

laying  out  land  for  planting  vineyard  or  orchard. 

7.  General  farm-work— ploughing,  striking  out  and  finishing,  sowing,  using  mowing  machine  or 

reaper  or  binder,  discs,  horse-hoes,  management  of  farm  teams. 

8.  Hay-making— stack  building  and  thatching. 

9.  Engine— driving  the  steam-engine  for  either  the  sawing-plant  or  any  other  machinery,  care 

ot  boilers,  cleaning  and  fitting  of  the  working  parts. 
10.  Management  of  sheep  as  a  small  farm  flock. 

Viva  Voce  Examination. 

This  examination  in  agriculture  may  comprise  questions  within  the  range  of  the  following 
subjects : — 

1.  The  soil  and  its  preparation  for  various  crops. 

2.  Cultivation,  sowing,  and  harvesting  of  various  farm  crops. 

3.  Fallowing  land  and  green  manuring. 

4.  Manures  and  manuring  for  various  farm  crops. 

5.  Implements  of  the  farm,  their  uses. 

6.  Irrigation  for  various  crops. 

7.  Land  drainage— principles,  cost,  and  effects. 

8.  Earm  buildings,  fencing,  stock  and  sheep  yards,  drafting-yards,  swing-gates,  slip-panels,  &c. 

9.  Conservation  of  fodder  by  means  of  hay,  ensilage,  and  storage  ;  crops  to  grow  for  summer 

and  winter  fodder  ;  management  of  pasturage  ;  conservation  of  edible  scrubs,  saltbush,  &c. 

10.  The  orchard,  vineyard,  vegetable  garden. 

11.  The  dairy — milking,  feeding,  and  care  of  dairy  cattle. 

12.  Live  stock  of  the  farm— horses,  cattle,  sheep,  pigs,  poultry,  and  bees. 

13.  Business  management  of  the  Parm,  book-keeping. 

Batiiuest. 

The  Exj^rimental  Farm  at  Bathurst  is  smaller  than  that  of  "Wagga,  comprising  an  area  of  700 
acres,  of  which  about  340  acres  are  cultivated.  The  general  operations  are  similar  to  the  work  carried 
on  at  AVagga,  with  a  difference  in  respect  to  climate,  soil,  and  other  circumstances.  Experiments  in 
various  kinds  of  wheat  and  the  cultivation  of  the  apple  are  features  of  the  management.  There  is  an 
irrigation  plant  in  full  work,  and  market-gardening  is  successfully  carried  on,  while  sheep  breeding  and 
fattening  is  one  of  the  main  purposes  of  the  farm.  Up  to  date  50  students  have  passed  through  this 
Institution,  which  was  first  opened  in  September,  1895.  There  is  accommodation  for  12  resident  students, 
and  there  are  usually  about  half  a  dozen  non-residents  in  attendance.  As  is  the  case  at  Wagga,  there 
are  always  candidates  awaiting  admission.     The  fees  charged  are  the  same  as  at  Wagga. 

The  main  objects  of  this  Earm  are  to  demonstrate  the  most  economic  and  effective  systems  of 
producing  and  harvesting  crops ;  to  carry  out  experiments  to  determine  the  suitability,  or  otherwise,  of 
crops,  not  only  for  the  mid-table-land  district,  but  for  other  districts  having  similar  climate  and  soils ; 
the  production  of  seed-wheat  of  the  highest  quality  true  to  name;  the  improvement  of  wheats  and  other 
cereals  ;  and  the  carrying  out  of  exact  scientific  experiments. 

An  extensive  area  has  been  set  apart  for  orchard,  vineyard,  market-gardening,  and  forestry  work, 
where  experiments  are  being  carried  out  in  all  branches  of  horticulture  adapted  to  the  district. 

Special  attention  is  devoted  to  the  breeding  and  rearing  of  farm  stock,  and  the  production  of 
mutton  for  export. 

Vegetables  of  as  many  kinds  as  possible  will  be  raised  for  experimental  and  commercial  purposes, 
with  and  without  irrigation. 

A  limited  number  of  students  will  be  instructed  in  the  principles  of  agriculture  and  horticulture, 
as  applied  to  all  kinds  of  work  carried  out  on  the  Earm ;  in  field  operations  ;  the  use  of  farm  implements 
and  machinery ;  dairying ;  the  necessary  carpentering  and  engineering  required  on  a  large  farm ;  the 
care,  breeding,  and  fattening  of  stock  and  poultry  ;  bees ;  viticulture,  fruit-preserving,  and  various 
branches  of  gardening  and  orchard  work. 

WOLLONOBAE. 

The  Experimental  Earm  at  Wollongbar,  in  the  North  Coast  District,  is  situated  near  Lismore,  on 
the  Eichmond  Eiver,  and  has  an  area  of  about  270  acres.  The  productions  of  this  Earm  are,  of  course, 
of  an  entirely  different  character  to  those  of  Bathurst  or  Wagga,  all  kinds  of  plants  associated  with 
eemi-tropical  climates  forming  the  main  features.  Being  in  the  midst  of  the  dairying  district,  special 
attention  is  given  to  the  raising  of  dairy  cattle  and  the  treatment  of  milk  and  cream.  In  the  butter 
section  students  have  the  privilege  of  attending  the  Aktonville  Butter  Eaetory  for  practical  training  in  the 
production  of  butter  on  a  large  scale.  The  area  under  cultivation  is  about  100  acres,  the  greater  portion 
of  this  being  used  for  experiments  with  fodder  plants  and  grasses  adapted  for  dairying  purposes.  There 
is  accommodation  for  12  students,  and  there  are  at  the  present  time  9  students  m  residence.  The  fee  for 
the  full  course  of  instruction  is  £25  per  annum,  payable  half-yearly  in  advance ;  for  special  courses  the 
fee  is  £2  2s.  per  quarter  for  non-resident  students,  and  10s.  per  week  for  residents.     _  ,       ■       , 

This  Earm  is  situated  near  Lismore,  Eichmond  lliver,  and  the  climatic  condition  and^  soils  there 
are  generally  typical  of  the  important  dairying  districts  of  the  semi-tropical  portion  of  the  State  known 

as  the  North  Coast.  . 

All  kinds  of  crops  suitable  to  a  semi-tropical  climate  are  grown  for  experimental  purposes.  _ 

There  is  accommodation  for  the  reception  of  twelve  resident  students  m  dairy  work.     Special 

facilities  are  afforded  students  for  acquiring  a  knowledge  of  the  various  breeds  of  dairy  cattle  kept  on 

the  farm  and  bred  for  stud  purposes  ;   and  in  the  management  of  dairy  stock  genera  ly.     Students  will 

also  be  instructed  in  the  methods  of  growing  crops  for  fodder,  and  in  the  handling  and  treatment  ot  milk 

and  cream  and  manufacture  of  cheese. 

3 4  jj  Conditions 
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CONDITIONS  OF  Admission  to  WAa&A  "Wagga,  Bathcest,  and  WoLtoNOBAE  Eipeeimental  Faems. 

Eesident — ^Full  Course  Students. 

Age. — Each  candidate  for  admission  must  be  over  the  age  of  16  and  under  41  years  of  age. 

Parents  and  guardians  of  students  under  21  years  of  age  will  be  required  to  give  an  undertaking 
that  they  will  at  all  times  conform  to  the  Rules  and  Eegulations  for  the  management  of  the  Farm,  and 
students  over  the  age  of  21  years  shall  give  a  similar  undertaking. 

Applications  for  admission  of  students  will  be  received  by  the  Director  of  Agriculture,  Sydney,  at 
any  time ;  but  a  student  is  selected  for  appointment  to  a  vacancy  according  to  his  qualifications. 

Physique  and  general  aptitude  for  farm- work  will  be  considered  in  conjunction  with  the  ca&didate's 
educational  attainments. 

Each  applicant  must  produce  a  satisfactory  testimonial  as  to  character  from  his  last  teacher  or 
employer,  and  a  medical  certificate  from  a  duly  qualified  and  registered  medical  man  as  to  his  state  of 
health. 

Non-Eesident — Special  Course  Students. 

From  time  to  time,  as  the  Minister  for  Agriculture  may  determine,  there  will  be  held  special 
courses  of  practical  instruction  in  various  branches  of  farm,  orchard,  and  stock  work.  Such  courses  will 
be  open  to  adults,  who  must  make  their  own  arrangements  for  accommodation  in  the  vicinity  of  the 
Farms,  and  who  will  be  expected  to  give  an  undertaking  to  conform  to  the  Rules  and  Eegulations  for  the 
time  being  in  force. 

Fees. 

A  fee  of  £23  per  annum,  payable  half-yearly  in  advance,  will  be  charged  for  the  maintenance  and 
education  of  each  resident  student;  and  if,  after  the  expiry  of  (me  month  from  the  date  of  the  payment 
of  this  fee,  an  enrolled  student  fail  to  put  in  an  appearance  at  the  Farm  he  shall  then  be  considered 
disqualified,  and  the  fee  paid  shall  be  forfeited,  unless  he  can  satisfy  the  Minister  that  his  absence  was 
due  to  some  sufiicient  cause. 

Students  will  be  admitted  for  special  courses  at  £2  2s.  per  quarter  for  non-residents,  and  at  10s. 
per  week  for  residents,  the  latter  payment  covering  board  and  lodging.     At  Berry  Stud  Farm  the  fee  for 
•  the  whole  course  is  £2  2s.,  and  £1  Is.  for  a  special  course  of  about  three  months  in  cattle  breeding 
and  management ;  but  students  must  make  their  own  arrangements  for  board  and  lodging. 

Books  and  any  scientific  apparatus  that  may  be  required  for  individual  use  will  have  to  be  provided 
by  students. 

Each  student  must  deposit  the  sum  of  £1  to  defray  any  damage  he  may  cause  to  farm  property, 
<fcc.,  during  his  course. 

Bursaries. 

Bursaries  may  be  awarded  by  the  Hon.  the  Minister  for  Agriculture  each  year  to  those  students 
-whose  parents'  circumstances  and  their  own  aptitude  and  qualification.?  render  deserving  of  this  assistance. 
Special  application  must  be  made  for  these  bursaries  before  the  commencement  of  the  Farm  term. 

Special  Terms  for  ex-Students  of  the  Fawkesbury  Agricultural  College. 
The  Minister  has  approved  of  students  who  have  completed  two  years  at  the  College,  and  whose 
general  work  and  conduct  have  been  satisfactory,  proceeding  to  the  Wagga  Wagga,  Bathurst,  or 
Wollongbar  Farms  and  working  there  for  six  or  twelve  months  i'ree  of  charge.  °lt  is  considered  that  a 
term  at  either  of  these  Farms  will  be  of  great  value  in  supplementing,  by  a  knowledge  of  local  conditions 
the  practical  portion  of  the  education  students  have  received  at  the  College.  ' 

Special  Course  for  Farmers'  Sons  at  AVagga  Farm. 
The  Minister  has  decided  to  offer  the  sons  of  farmers  residing  within  100  miles  of  the  Wagga 
Wagga  Farm  an  opportunity  of  acquiring,  under  specially  favourable  conditions,  a  thorough  knowledge  of 
the  science  and  practice  of  farming. 

Each  candidate  for  admission  must  be  over  the  age  of  17  years. 

Applications  for  admission  of  students  will  be  received  by  the  Director  of  Agriculture  Sydney 
at  any  time  ;  but  students  will  be  selected  for  appointment  to  vacancies  according  to  qualifications  and 
subject  to  the  approval  of  the  Farm  Manager.  ' 

The  course  of  instruction  will  extend  over  six  or  twelve  months,  during  which  time  students  will 
receive  instruction,  and  be  granted  board  and  lodging  free  of  charge  on  paying  an  entrance  fee  of  £3  3s 

Students  will  be  required  to  submit  a  certificate  from  a  Government  Medical  OflScer  to  the  effect 
that  they  are  in  sound  health. 

Students'  Outfit. 

Each  resident  student  will  require  to  provide  himself  with  the  folio  win"-  articles  : 

Two  suits  working-clothes. 
One  suit  for  Sunday  wear. 

Dairy  students  must  provide  themselves  with  a  couple  of  while  duck  suits  for  wear  in  the 

factory. 
Two  pairs  suitable  boots  and  one  pair  slippers. 
Hair-brush  and  comb. 
One  clothes-brush. 
Four  sheets. 
Three  pillow-slips. 
Six  strong  bath-towels. 

_         All  wearing  apparel,  bed  linen,  etc.,  must  be  distinctly  marked  with  the  name  of  the  student,  other- 
wise it  will  not  be  taken  to  the  laundry.  iM.uui,ui,  uluci 

Concession  in  Eail  Fares  fo  Students. 
The  Railway  Commissioners  have  been  good  enough  to  sanction  the  issue  of  rail  tickets  to  Students 
proceeding  to  the  Farms  at  halt  the  holiday  excursion  rate.     Certificates  for  nre^iPntflfim,  ^f  +ll  t?„;i„„^ 
Ticket  Office  will  be  issued  upon  application  to  the  Manager  of  the  Farm       1"'^''°*^*'°^^*  *^^  ^^^^^^ 
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Parm  Sessions. 
Por  Pull-courso  Eesident  Students  the  year  will  be  divided  into  two  sessions  :— 
Pirst  session,  commencing  5th  January  and  ending  23rd  June. 
Second  session,  commencing  1st  July  and  ending  22nd  December. 

Examinations  in  all  the  subjects  of  tlio  Parm  course  will  be  held  at  such  times  as  may  be  deemed 
necessary  by  the  Manager. 

_  A  Progress  Examination  will  be  held  at  the  end  of  the  first  session;  and  any  student  failing  to 
obtain  50  per  cent,  of  the  maximum  marks  in  five  of  the  subjects  in  that  examination  may  not  proceed 
with  the  work  of  the  next  session,  unless  by  special  permission. 

At  the  end  of  the  full  course  an  Examination  will  be  held,  and  to  get  the  Parm  Certificate  the 
student  must  obtain  at  least  75  per  cent,  of  marks  in  each  subject  of  the  syllabus. 

_  The  Manager  shall  report  to  the  Minister  any  student  who  shall  have  failed  to  pass  in  a  Sessional 
Examination. 

Notice  of  Leaving  Parms. 

In  the  event  of  any  studeut  desiring  to  leave  before  the  expiration  of  the  complete  course,  one 
month's  notice  in  writing  must  be  given  to  the  Manager,  or,  in  default,  a  session's  fee  will  be  incurred, 
and  be  recoverable. 

Discipline. 

Each  student  shall  conform  to  the  Eules  and  Eegulations  for  the  time  being  in  force  for  the 
government  and  management  of  the  Parm,  under  penalty  of  expulsion,  by  order  of  the  Minister,  or 
of  such  lesser  punishment  as  the  Manager  may  impose.     Por  Parm  Rules,  see  next  page. 

Any  student  who  is  guilty,  either  within  or  without  the  Parm  premises,  of  profane,  imipor^l,  or 
insubordinate  conduct,  or  who  after  admonition  wilfully  breaks  any  of  the  Eules  of  the  P^rm,  or 
persistently  neglects  his  work,  is  liable  to  dismissal  by  the  Minister. 

The  Minister  may  at  any  time  direct  that  any  student  whose  retention  is  likely  to  be  unprofitable 
to  the  student  himself,  or  injurious  to  other  students,  or  prejudicial  to  the  discipline  or  the  reputation 
of  the  Institution,  be  not  permitted  to  remain,  and  therefore  such  student's  name  shall  be  removed  from 
the  Parm  Eoll. 

No  punishments  except  such  as  the  Manager  approves  shall  be  inflicted. 

The  Manager  will  allot  to  officers  their  respective  duties  on  the  Parm,  and  will  have  power  to 
frame  Eules  and  Eegulations  for  the  guidance  of  the  students  and  all  engaged  on  the  Farm ;  such  liules 
and  Eegulations  to  be  subject  to  the  approval  of  the  Minister. 

Working  Hours. 

The  hours  of  labour  on  the  Parm  and  in  the  workshops  are  to  be  48  actual,  as  follows : — Monday, 
"Tuesday,  Wednesday,  Thursday,  Priday,  from  7'30  a.m.  to  5  p.m.;  Saturday,  7'30  a.m.  to  1  p.m., — with 
such  intervals  for  meals  as  the  Manager  may  determine. 

The  above  hours  shall  apply  only  to  the  usual  routine  work  of  the  Parm.  During  the  time 
of  sowing  and  harvesting,  such  instructions  as  are  necessary  will  bo  issued  by  the  Manager. 

Dairy  students  shall  at  all  times  work  according  to  a  time-table  to  be  arranged  by  the  Manager. 

Sxr.L.vBus^WoLLOsaBAR  Experimental  Pabm. 
Dairy  Students. 
Special  Dairy  Course. 
A  course  of  six  months'  scientific  and  practical  instruction  in  dairying  is  available. 

Parm  Dairy  Work. 
The  dairy  herd,  breeding,  rearing,  selection,  feeding,  milking  by  hand  and  machines,  hqusipg,  and, 
general  management. 

Selection  and  preparation  of  sites  for  cow-sheds,  dairies,  and  other  farm  buildings,  i^nd  suitable 

equipment. 

The  management  of  pastures  and  production  of  forage  crops,  conservation  of  fodder,  ensilage,  hav. 
Milk,  its  composition  and  physical  characteristics  and  treatment. 

Testing  milk,  estimation  of  acidity,  detection  of  adulteration,  and  the  general  principles  of  modern 

dairy  practice. 

Butter-making. 
Cheese-making  (Cheddar). 

Machinery  and  Appliances. 

The  management  of  separators ;    the  care  and  management  of  engines,  boilers,  and  refrigerating 

machinery  ;  principles  of  construction. 

Book-Jjgeping. 

To  embrace  the  proper  keeping  of  books  and  accounts  for  dairy  farms,  creameries,  butter- 
factories  ;  payment  bylresults  ;   the  formation  of  Co-opgrivtive  Companies. 

Cattle  piseases. 
Lectures  will  be  given,  with  demonstrations,  on  the  common  ailments  of,  and  injuries  to,  dairy 
stock ;    infective  diseases,  their  diagnosis  and  treatment ;    castrating,  speying,  and  application  cv  the 

tuberculin;  test. 

Examination  for  Certmcates. 

Examinations  for  the  Special  Dairy  Certificate  will  be  held  the  first  week  ia  January  aftd  the  fifst 

^^^    '  The  practical  examination  will  include  dairy-farming,  butter-making,  and  cheesp-making,  ^H  the 
written  examination  will  embrace  a  paper  on  each  of  these  three  subjects. 

In  order  to  secure  a  pass,  students  must  obtain  50  per  cent,  of  the  maximum  marks.  ^^^^ 
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Farm  Rules. 

1.  Farm  students  are  to  attend  all  lectures  and  examinations,  unless  specially  exempted. 

2.  In  the  event  of  a  lecturer  being  unable  to  deliver  his  lecture  or  carry  on  a  class,  the  students 
concerned  are  to  devote  their  time  to  practical  agriculture,  unless  any  other  special  study  is  assigned  to 

*^^™'  3  Students  may  leave  the  Parm  bounds  after  7  p.m.,  provided  their  general  conduct  is  satisfactory, 
but  must 'return  to  the  Farm  not  later  than  10  p.m.  When  extra  leave  is  needed,  special  _  written 
SrmTss  on  must  be  obtained  from  the  Manager,  .;ho  alone  can  grant  such  leave.  Alls-ch  permits  m^^^^^^ 
be  returned  to  the  Manager,  endorsed  by  the  Officer-m-charge,  and  showing  the  exact  time  of  return 
from  leave. 

4  Students  are  not  to  be  absent  from  the  Farm  without  leave  from  the  Manager  or  O&cer-in. 
charge.     A  book  to  be  kept  for  the  purpose  of  recording  all  such  leave  given. 

5.  Each  student  is  required  to  keep  a  farm  journal  from  his  personal  practical  observation. 

6  All  games  are  expressly  forbidden  during  the  hours  specified  for  lectures  or  classes.  During 
lectures,  classes,  or  working-hours,  careful  attention  to  the  subject  m  hand  is  demanded. 

V  Punctuality,  order,  and  quietness  are  to  be  observed  on  the  Farm  at  all  times.  TJnpunctuality, 
disorder,  and  noise  will  render  students  liable  to  lose  good  conduct  marks,  or  to  be  dealt  with  in  such 
other  way  as  the  Manager  may  determine. 

8  Any  student  who,  without  the  sanction  of  the  Manager,  brings  or  causes  to  be  brought  into  the 
Farm  buildings  or  on  to  the  Farm  any  fermented  or  spirituous  liquors,  or  uses  or  has  in  his  possession 
therein  or  thereon,  without  the  permission  of  the  Manager,  firearms  of  any  description,  is  liable  to  instant 
expulsion. 

9.  The  habit  of  smoking  is  expressly  discountenanced,  and  is  prohibited  at  all  times,  except  in 
places  set  apart  for  the  purpose. 

10.  When  any  student  is  excused,  through  illness,  from  attending  any  lecture,  class,  or  practical 
work,  he  is  not  to  go  beyond  the  bounds  fixed  by  the  Manager. 

11.  No  student  is  allowed  to  bring  any  horse,  dog,  or  other  animal  to  the  Farm. 

12.  All  damages  to  the  farm  property  caused  by  the  students,  jointly  or  individually,  through 
neglect  or  carelessness,  will  be  charged  to  their  respective  accounts.  The  decision  of  the  Manager  as 
regards  the  amount  to  be  paid  shall  be  final. 

13.  Ail  cases  of  injury  to  animals  and  implements  are  to  be  reported  without  delay  to  the 
Manager. 

14.  Visitors  are  not  allowed,  without  permission  from  the  Manager,  to  inspect  the  buildings  or  to 
attend  meals. 

15.  Students  are  required  to  obey  the  orders  of  the  Manager,  teaching  staff,  and  those  put  in 
charge  of  them  for  the  day. 

16.  No  student  is  allowed  to  change  his  room  without  permission.  At  the  close  of  a  session  senior 
and  well-behaved  students  will  have  the  preference,  &c.,  as  to  the  choice  of  any  vacant  rooms. 

17.  Students  are  forbidden  to  enter  the  kitchen,  laundry,  or  any  cottage  or  premises  occupied  by 
persons  employed  on  the  Farm, 

18.  Students  are  cautioned  against  interfering  in  any  domestic  arrangements  and  finding  fault 
with  the  servants.  Should  there  be  any  cause  of  complaint  they  are  requested  to  speak  to  the  Manager 
upon  the  subject. 

19.  Students  render  themselves  liable  to  a  fine  of  not  less  than  one  shilling  for  unpunctuality  or 
breaches  of  discipline  as  the  Manager  may  determine,  and  such  fines  shall  be  paid  to  the  credit  of  the 
Farm  prize  fund. 

20.  Students  are  not  allowed  to  frequent  hotels  in  the  town  unless  accompanied  by  parents  or 
guardians. 

21.  Students  must  attend  punctually  at  all  meals,  and  must  appear  at  the  table  clean  and  tidy ; 
quietness  and  order  must  be  observed. 

22.  The  dormitory  furniture  will  be  booked  to  each  student  at  the  commencement  of  the  session, 
and  must  be  given  over  in  the  same  good  order  and  condition  at  its  close.  Students  will  be  held  liable  for 
the  same. 

23.  Any  student  being  incapacitated  by  sickness  and  away  from  duty  for  more  than  two  days 
consecutively  must  call  in  a  medical  man  ;  and  if  he  certifies  that  the  student  is  in  a  fit  condition  to  be 
moved,  he  must  go  home  to  his  parents  or  guardians,  or  to  some  suitable  place,  for  the  purpose  of 
obtaining  proper  attention,  unless  special  permission  to  remain  be  obtained  from  the  Manager.  Although 
every  attention  will  be  paid  to  sick  students  in  cases  of  sudden  illness,  it  must  be  distinctly  understood 
that  the  Department  does  not  bind  itself  in  any  way  to  provide  nursing  or  medical  comforts. 

24.  Students  will  require  to  keep  their  work  so  well  in  hand  that  as  the  examinations  approach 
they  can  regulate  their  studies  so  as  to  make  the  time  at  their  disposal  suflicient  for  due  and  complete 
preparation,  as,  owing  to  the  work  of  the  Farm  having  to  be  carried  on  with  systematic  regularity,  under 
no  circumstances  can  it  be  interfered  with  by  the  granting  of  extra  time  to  students  for  private  study  at 
the  cost  of  their  practical  duties,  which  are  as  important  to  them  as  their  other  studies  and  work. 

25.  During  the  time  devoted  to  farm-work,  students  shall  be  tinder  the  control  of  the  Farm 
Foreman  or  other  officer,  or  such  person  or  persons  as  may  be  appointed  by  the  Manager ;  and  the  orders 
of  the  person  in  charge  must  be  obeyed. 

2G.  The  Ofiicer-in-charge  will  report  to  the  Manager  any  breach  of  discipline  or  unsatisfactory 
conduct  on  the  part  of  students  under  his  control. 

27.  Students  required  to  take  charge  of  working-horses  are  to  be  at  the  stable  at  the  time  shown 
on  the  Farm  time-table.  28. 
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28.  Students  using  tools  and  failing  to  return  them  to  their  proper  places  will  be  held  responsible, 
and  any  student  damaging  implements,  harness,  gates,  or  other  property  on  the  Farm  through  carelessness 
or  neglect  will  have  to  make  the  same  good  at  liis  own  expense.  All  such  losses  and  breakages  must  be  at 
once  reported  to  the  Manager.  ° 

29.  No  student  will  be  permitted  to  enter  the  orchard  or  vineyard  without  the  consent  of  the 
Manager,  unless  m  the  charge  oi  one  ot  the  teaching  staff  for  educational  purposes,  or  when  at  work  with 
the  Orchardist.  ^     '■ 

30.  Students  are  allowed  access  to  all  other  parts  of  the  Farm,  but  they  are  required  not  to  disturb 
the  stock  or  leave  any  of  the  gates  open. 

31.  Students  are  invited  to  question  the  workmen  on  the  Farm  on  matters  pertaining  to  the  work, 
implements,  &c. ;  and  any  workman  refusing  to  give  the  information  sought,  or  answering  in  an  uncivil 
manner,  may  be  dismissed  by  the  Manager. 

32.  Students  in  charge  of  animals  must  treat  them  in  a  humane  and  careful  manner. 

33.  It  is  expected  that  all  students  will  give  timely  notice  to  the  Manager  regarding  the  straving 
of  stoCB,  &c.,  and  show  generally  an  interest  in  the  well-being  of  the  Farm. 

31.  Students  having  charge  of  working-horses  throughout  the  day  must  clean  and  otherwise  attend 
to  them. 

35.  Any  neglect  of  the  above  Eules  will  be  punished  as  the  Manager  may  direct. 

36.  All  officers  and  men  connected  with  the  Farm  are  expected  to  be  punctual  themselves,  and 
to  see  that  strict  punctuality  is  observed  by  the  students  in  all  departments  in  which  they  are  concerned. 

Beeet. 

The  area  of  the  Berry  Stud  Farm  is  327  acres,  of  which  about  190  acres  arc  cultivated,  chiefly 
with  fodder  crops  for  the  cattle  on  the  Farm,  of  which  there  are  about  eight  distinct  breeds  of  the  purest 
dairy  strains  of  Great  Britain  and  Holland.  Students  may  here  be  instructed  in  cattle-breeding  and 
dairy-farming,  while  arrangements  have  also  been  made  whereby  they  may  undergo  a  course  of  butter- 
making  on  a  large  scale  at  the  Berry  Central  Butter  Factory.  Accommodation  is  not  provided  for 
resident  students,  but  this  can  be  obtained  at  reasonable  rates  on  the  neighbouring  farms.  The  fee  for 
the  full  course  of  instruction  (12  months)  is  £2  2s.  At  present  the  opportunities  afforded  at  this  Farm 
are  little  availed  of. 

Berry  Stud  Farm. 

Students  may  obtain  instruction  in  dairy-farming,  cattle-breeding,  rearing  and  management,  and 
butter-making  in  all  its  branches  at  the  Berry  Stud  Farm,  on  the  South  Coast. 

The  primary  object  of  the  Dairy  Stud  Farm  is  to  depasture  imported  stock,  and  raise  therefrom 
a  number  of  young  animals  which  will  in  due  course  be  offered  for  sale  to  the  dairy-farmers  of  the 
State,  thereby  introducing  new  blood  into  our  dairy  herds. 

The  Farm  is  also  utilised  for  the  purpose  of  affording  information  as  to  the  merits,  demerits,  and 
characteristics  of  the  various  breeds  of  dairy  cattle,  the  treatment  of  milk  and  cream,  and  the  manufacture 
of  butter,  as  well  as  the  cultivation  of  the  various  crops  utilised  for  feeding  dairy  cattle. 

Arrangements  have  been  made  >vith  the  proprietor  of  the  Berry  Central  Butter  Factory  whereby 
students  at  the  Farm  may  undergo  a  course  in  butter-making  on  a  large  scale,  and  in  the  management 
of  creameries  and  dairy  machinery  in  all  its  details.  By  this  means  it  is  expected  that  capable  factory 
managers  will  be  turned  out,  who  will  not  alone  be  able  to  efficiently  manage  dairy  factories,  but  will  be 
able  to  afford  information  to  the  surrounding  community  on  the  merits  of  the  various  breeds  of  cattle, 
and  their  suitability  or  non-suitability  to  different  localities  and  conditions. 

Special  Sessions. 

For  the  convenience  of  students  who  have  previously  put  in  a  term  at  one  or  other  of  the  Govern- 
ment Farms,  and  for  Creamery  Managers,  the  Minister  will,  from  time  to  time,  arrange  special  sessions 
wherein  most  of  the  time  shall  be  devoted  to  dairying  work  in  the  Berry  Central  Factory.  For  these 
special  courses  a  fee  of  £2  2s.  shall  be  charged. 

Special  Short  Courses  in  the  Breeding  and  Management  of  Pure-bred  Dairy  Cattle. 

Special  short  courses  of  instruction,  from  two  to  three  months  in  duration,  may  also  be  obtained  in 
the  breeding  and  management  of  pure-bred  dairy  cattle  kept  at  Berry  Stud  Farm. 

These  courses  are  specially  intended  for  students  who  have  had  a  course  at  one  of  the  Government 
Farms,  but  are  open  to  any  practical  dairy  farmers,  or  their  sons,  or  those  about  to  undertake  dairying. 
The  fee  is  £1  Is.  for  the  course. 

Syllabus — Berry  Stud  Farm. 
Live  Stock. 
Students  will  be  instructed  in  the  breeding,  rearing,  feeding,  and  improvement  of  cattle,  the 
characteristics  of   the  various  breeds  of  dairy  stock,  and  their  suitability  to  various  conditions  and 
climates  ;  and  also  in  the  rearing  of  calves,  and  the  feeding  of  calves  and  pigs. 

The  following  breeds  of  cattle  are  kept  on  the  Farm :— Shorthorns,  Holstein-Fresians,  Guernseys, 
Jerseys,  Red  Polls,  Ayrshires,  Kerries,  and  Dexter-Kerries,  and  practical  instruction  on  each  breed  will 
be  afforded. 

Internal  Dairy  "Work. 

The  testing  of  milk  and  cream,  the  separating  of  milk,  the  management  of  dairy  machinery,  and 

the  principles  of  butter  and  cheese  making,  will  be  taught ;  and  further  instruction  in  the  manufacture 

of  butter  on  a  commercial  scale,  as  well  as  the  general  management  of  a  central  butter  factory,  can  be 

had  at  the  Berry  Central  Factory. 

Examinations 
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Examinations  for  Certificates. 

Students  entering  for  examination  in  Dairy-farming  will  be  examined  practically  in  all  that 
pertains  to  the  milking  of  cattle,  the  separating  of  milk,  the  rearing  of  calves  and  pigs,  and  the  general 
treatment,  feeding,  breeding,  and  management  of  dairy  stock.  Papers  will  also  be  set  embracing  these 
subjects. 

To  obtain  a  Certificate  for  Butter-Making  and  Factory  Management,  students  will  be  put  through 
a  practical  examination  in  the  testing  and  separating  of  milk,  the  pasteurising  of  milk  and  cream,  the 
ripening  of  cream,  both  naturally  and  artificiallj',  and  the  manufacture  of  butter ;  as  well  as  in  the 
working  of  dairy  machinery,  including  refrigerators.     Papers  will  also  be  set  embracing  these  subjects. 

Books  Eecomroended  for  Study  by  Students. 

The  Agricultural  Gazette  of  N.8.W. 

"The  Australian  Dairy  Book,"  by  M.  A,  O'Callaghan. 

"  British  Dairy  Farming,"  by  Professor  Long. 

"  Cattle :  Breeds  and  Management,"  by  William  Housman. 

"  The  Story  of  Germ  Life,"  by  H.  W.  Conn. 

"Dairy  Bacteriology,"  by  Preudenreich. 

"  Milk  and  its  Products,"  by  Wing. 

"  Cheese-making,"  by  Prof.  Long  and  J.  Benson. 

Lectures. 

Lectures  will  be  delivered  by  the  Dairy  Expert  to  special  course  students,  embracing  the  subjects 
mentioned  in  the  above  Syllabus.  Lectures  and  practical  instruction  will  be  given  by  the  Manager  on 
the  crops  of  the  Farm. 

In  the  Central  Factory,  instruction  will  be  given  to  students  by  the  Manager,  and  also  by  an 
officer  of  the  Dairy  Branch  of  the  Department  of  Agriculture. 

Students  who  have  completed  the  full  course  of  two  years  at  the  Hawkesbury  Agricultural  College, 
and  whose  work  and  conduct  r.re  satisfactory,  may  obtain  admission  free  of  charge,  for  G  or  12  months,  !\t 
Wagga,  Bathurst,  WoUongbar,  or  Berry. 


CHAPTER  L. 


711 


CHAPTER  L. 
Commercial  Education  in  Great  Britain. 

[J.  W.  TURNER.] 


Introduction. — The  subject  of  commercial  education  is  one  of  great  importance,  and  its  place  in  the 
Bchool  curriculum  is  one  of  widespread  interest  among  educationalists. 

In  1S99  a  special  sub-Committee  appointed  by  the  Technical  Education  Board,  London  County 
Council,  to  consider  and  report  upon  the  special  agencies  which  exist  withia  the  County  of  London  for 
giving  commercial  education,  and  to  suggest  plans  for  establishing  other  agencies  and  increasing  the 
efficiency  of  those  already  in  existence,  presented  its  report  after  a  most  exhaustive  inquiry  into 
Continental  commercial  methods,  and  a  large  number  of  interviews  with  representative  business  men. 

As  there  is  much  in  the  report  which  bears  on  our  own  circumstances,  it  is  proposed  to  enumerate 
some  of  the  most  important  points  decided  by  the  Committee. 

Committee's  Eepout — English   Opinions. 

Instruction  in  Elementary  ScJiooJs. — Dealing  first  with  the  elementary  day  schools,  the  Committee 
referred  to  the  unanimous  decision  of  the  Antwerp  Congress,  in  1898,  against  specialisation  on 
commercial  subjects  in  primary  schools,  and  considered  that  whatever  branch  of  commercial  life  a  boy 
intended  to  enter  it  was  necessary  he  should  receive  as  good  a  general  education  as  was  possible  in  the 
elementary  school.  The  Committee  emphasised  the  importance  of  bringing  the  teaching  of  the  elementary 
school  more  into  relation  with  actual  every-day  life,  and  making  the  instruction  practical  in  its  application. 

The  Committee  laid  great  stress  upon  the  necessity  for  the  universal  teaching  in  elementary  schools 
of  the  decimal  system  in  its  application  to  all  branches  of  arithmetic,  especially  money,  and  of  the  metric 
system  in  its  relation  to  weights  and  measures,  and  directed  attention  to  the  importance  of  the  teaching 
of  mental  arithmetic  in  ordinary  business  affairs  of  home  life. 

Instruction  in  tlie  TJigher  Grade  Schools. — The  Committee  favoured  the  organisation  of  higher 
grade  departments  in  connection  with  elementary  schools  which,  while  continuing  the  general  education, 
would  give  a  more  specialised  training  to  boys  entering  business  .about  the  age  of  14  years.  On  the 
question  of  teaching  shorthand  and  typewriting  in  iho  higher  grade  schools,  subjects  which  Professor 
Layton,  of  Antwerp  Higher  Commercial  School  (who  gave  evidence  before  the  Committee),  regarded 
rather  as  "useful  accomplishments"  than  as  "  educational  specialisation,"  the  Committee  saw,  in  these 
subjects,  a  considerable  amount  of  training  value,  and  decided  to  recommend  them  in  the  higher  grade 
curriculum  so  long  as  the  more  general  education  was  carried  on  at  the  same  time. 

Instruction  in  Secondare/  Schools,  Second  Grade. — In  dealing  with  the  secondary  day  schools,  the 
Committee  classified  them  as  second  grade,  pupils  leaving  about  the  age  of  1(5  years,  and  first  grade,  pupils 
staying  on  to  the  age  of  18  or  19,  and  outlined  a  scheme  of  commercial  work  for  the  requirements  of 
each  class. 

The  second  grade  secondary  schools,  the  Committee  suggested,  would  serve  mainly  for  training 
students  for  positions  as  commercial  travellers,  agents,  managers  of  departments  ;  the  first  grade  schoola 
for  training  students  for  the  most  responsible  positions  in  banks,  insurance  houses,  m.ercantile  houses,  etc. 
The  principal  subjects  in  the  second  grade  secondary  schools  would  be  modern  languages,  mathematics, 
science,  English  literature,  history  and  geography.  Latin  was  not  recommended,  because  the  Committee 
was  of  opinion  that  an  equally  efficient  training  for  boys  destined  for  commercial  life  could  be  given  by 
modern  languages  if  taught  on  right  principles.  The  Committee  attached  the  greatest  importance  to  a 
thorough  familiarity  with  foreign  languages,  not  only  conversational  as  between  business  men  on  business 
matters,  or  as  printed  in  books,  but  also  as  written,  and  recommended  that  in  the  higher  classes  of  the 
second-grade  secondary  schools  practice  should  be  given  in  reading  foreign  handwriting,  and  even  in 
learning  bow  to  write  a  foreign  letter. 

Model  Business  houses. — On  the  question  of  the  desirability  of  introducing  model  business  houses 
into  the  secondary  schools  with  specialised  courses  for  commercial  instruction,  such  as  exist  in  some 
Continental  commercial  schools  and  American  colleges,  the  Committee  favoured  the  bureaux  of  Antwerp 
and  Neuchatel  as  valuable  auxiliaries  in  teaching,  but  considered  the  American  accessories  of  oflice 
fittings  as  not  only  unnecessary,  but  likely  to  bring  the  system  into  ridicule  as  a  childish  "playing  at 
business." 

Instruction  in  Secondary  Schools,  First  Grade  — In  suggesting  the  scheme  of  commercial  work  for  the 
first  grade  secondary  schools,  the  Committee  pointed  out  very  clearly  the  imj'ortant  position  that  foreign 
languages  should  hold  in  the  instruction,  and  the  necessity  for  teaching  them  by  Englishmen  who  had  obtained 

practical 
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practical  knowledge  of  business  life  on  the  Continent.  The  Committee,  with  exceptions  in  the  case  of 
certain  subjects,  disapproved  of  specialised  commercial  work  as  conducted  in  commercial  bureaux,  and 
recommended  the  study  of  British  and  foreign  historj  and  geography,  with  special  reference  to  the 
growth  and  organisation  of  international  trade,  a  course  in  political  economy,  a  knowledge  of  the 
principles  of  international  and  commercial  law,  a  course  in  mathematics,  and  a  graduated  course  in 
experimental  science.  The  Committee  was  of  opinion  that  the  only  examination  for  a  school  of  the  first 
grade  should  be  for  admission  to  the  higher  institution,  where  further  specialised  instruction  would  be 
given  in  connection  with  a  university.  The  examination  should  be  largely  oral,  should  be  framed  so  as  to 
fetter  the  teaching  as  little  as  possible,  and  should  be  a  leaving  examination  like  the  Guvmnn  AbUurienten 
Hxamen,  or  the  Prench  Baccalaureat.  As  in  the  case  of  the  second  grade  school,  the  examination  should 
qualify  for  admission  to  the  higher  institution,  or  in  the  ease  of  those  entering  a  business,  for  a  certificate. 
The  work  of  the  London  Chamber  of  Commerce  in  establishing  the  junior  and  senior  examinations  for 
students  of  commercial  education,  and  issuing  corresponding  certificates,  was  acknowledged  in  the  report, 
and  the  hope  expressed  that  it  would  continue  to  conduct  examinations  and  use  its  influence  in  the 
commercial  world  to  secure  a  proper  valuation  for  the  certificates. 

Go-operation  of  Commercial  Men. — In  order  to  bring  about  the  greatest  development  of  commercial 
education  in  the  London  County  Council  schools,  the  Committee  urged,  as  most  important  matters — 
(a)  The  co-operation  and  interest  of  commercial  men  in  the  Echools,  so  as  to  insure  that  the  work  should 
be  in  touch  with  the  commercial  world ;  (h)  the  training  of  teachers,  especially  modern  language 
teachers,  to  carry  on  the  instruction  as  recommended  in  the  first  and  second  grade  secondary  schools. 
The  Committee  was  most  emphatic  in  recommending  the  infusion  of  a  strong  element  from  the  world  of 
commerce  into  the  governing  bodies  of  such  schools.  The  success  of  some  Continental  commercial  schools 
was  attributed,  in  a  great  measure,  to  the  hearty  support  given  by  their  business  men,  and  the  evidence 
of  the  headmaster  of  the  Central  Foundation  School,  London,  who  pointed  out  how  much  English 
merchants  could  do  if  they  would  take  account  of  educational  qualifications  in  making  appointments,  was 
specially  quoted  to  show  what  teachers  thought  of  the  need  for  a  closer  acquaintance  between  the  schools 
and  the  business  employers. 

Training  of  Teachers  for  Gommercial  Schools. — The  training  of  teachers  for  the  commercial  schools 
was  recognised  by  the  Committee  as  a  subject  of  very  great  importance,  and  it  was  decided  that  the 
preparation  for  positions  in  the  types  of  schools  described  above  should  be  the  work  oE  a  higher 
commercial  school  of  University  standing,  supplemented  by  travelling  scholarships  to  enable  the  holders 
to  study  the  methods  of  foreign  commercial  teaching. 

Oommercial  Teaching  in  JSvening  Classes. — The  Committee  recommended  that  the  work  of  the 
evening  classes  in  Continuation  Schools  should  be  mainly  supplementary  to  the  courses  of  day  commercial 
instruction,  and  that  the  range  of  subjects  should  be  extended,  and  the  instruction  co-ordinated  to  the 
actual  requirements  of  commercial  life. 

University  Commercial  Education. ^In  regard  to  commei'fial  institutions  of  University  rank,  the 
Committee  regarded  it  as  important  that  higher  commercial  education  should  be  distinctly  recognised  as 
constituting  a  separate  faculty  in  the  London  University.  Sueh  University  recognition  was  essential  in 
the  opinion  of  the  Committee  to  give  status  to  the  higher  branches  of  commercial  education,  and  to 
increase  their  attractiveness  to  students  of  the  highest  mental  capacity.  It  was  also  of  the  utmost 
importance  to  commercial  education  itself,  as  tending  to  insure  a  high  intellectual  standard,  and  to 
counteract  any  tendency  to  an  unduly  narrow  utilitarianism.  The  higher  commercial  education,  as 
defined  in  the  prospectus  of  the  London  School  of  Economics,  and  accepted  by  the  Committee,  "  is  a 
system  of  higher  education  which  stands  in  the  same  relation  to  tbe  life  and  calling  of  the  manufacturer, 
the  merchant,  and  other  men  of  business,  as  the  medical  schools  of  the  Universities  to  that  of  the  doctor — 
a  system,  that  is,  which  provides  a  scientific  training  in  the  structure  and  organisation  of  modern  industry 
and  commerce  and  the  general  causes  and  criteria  of  prosperity,  as  they  are  illustrated  or  explained  in  the 
policy  and  the  experience  of  the  British  Empire  and  foreign  countries." 

(A  faculty  of  commerce  now  exists  in  each  of  the  Universities  of  London  and  Birmingham.) 

Committee's  Recommendations. — Some  of  the  Committee's  specific  recommendations  which  appear 
to  have  most  interest  for  this  State  are  : — ■ 

That,  to  meet  the  needs  of  those  who  enter  business  offices  about  the  age  of  14,  day  continuation 
schools  are  required,  which  should  give  a  two  years'  course  of  training  specially  adapted  for  commercial 
life. 

That  it  is  desirable  that  there  should  be  in  many  of  the  public  secondary  schools  in  London,  second 
grade  departments,  devoting  themselves  primarily  and  avowedly  to  the  preparation  for  commercial  life  of 
boys  who  will  leave  school  at  16  ;  that  in  such  departments,  while  a  good  general  education  should  be 
given,  special  attention  should  be  devoted  to  modern  languages  in  such  a  way  as  to  turn  out  pupils  able 
to  speak  and  correspond  fluently  in  at  least  two  modern  languages  ;  to  the  teaching  of  arithmetic  so  as  to 
secure  perfect  facility  in  the  use  of  the  metric  system  ;  and  to  ensuring  a  good  general  acquaintance  with 
the  commercial  geography  of  foreign  countries. 

That  it  is  desirable  that  there  should  be  provided  in  London,  in  one  or  more  of  the  existing  public 
secondary  schools  of  the  first  grade,  departments  devoting  themselves  primarily  and  avowedly  to  the 
preparation  for  business  life  of  boys  leavmg  school  at  IS  or  19 ;  that  the  curriculum  of  such  department 
should  not  lead  up  to  a  classical  or  mathematical  career  at  the  University,  but  should  qualify  its  pupils 
either  to  enter  the  higher  ranks  of  commercial  life  or  to  pursue  an  advanced  course  of  study  in  the 
economic  and  commercial  faculty  of  the  new  Loudon  University,  or  in  other  institutions  of  higher 
commercial  education. 

That  it  is  desirable  that  full  and  express  recognition  should  be  given  to  higher  commercial 
education  in  the  reorganisation  of  London  Universitv, 

That 
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_  That  efforts  be  made  by  the  Board  to  extend,  improve,  and  co-ordinate  the  teaching  of  commercial 
subjects  ni  evening  classes,  especially  m  such  departments  as  foreign  languages,  the  metric  system  of 
weights  and  measures,  economics,  commercial  history  and  geography,  shorthand,  and  book-keeping. 

That  special  efforts  be  made  by  the  Board  to  obtain  the  co-operation  of  representatives  of  different 
branches  of  the  business  world  m  carrying  out  this  programme;  and  that  negotiations  be  entered  into 
with  the  London  Chamber  of  Commerce,  the  Institute  of  Bankers,  the  Institute  of  Actuaries,  and  other 
associations  holding  examinations  in  commercial  subjects,  with  a  view  to  securing  their  co-operation, 
especially  m  obtaining  the  recognition  by  commercial  men  of  leaving  certificates,  and  in  seeurinR  a  closer 
union  between  the  teaching  and  examining  bodies. 


OlHEE  BeiTISD   ExpEBT    OPINIONS    ON   THE   TEACntXG    OF    COMMERCIAL    SoBJECTS. 

Some  tvyo  years  ago  a  few  leaders  of  commerce  in  England  were  asked  to  give  their  opinions  on 
what  was  considered  essential  in  the  educational  equipment  of  a  young  man  intended  for  business.  Their 
replies,  which  are  quoted  in  part  in  this  chapter,  appear  in  the  opening  chapters  of  "  The  King's  Weigh 
House  Lectures  to  Business  Men,"  which  were  delivered  at  King's  Weigh  House,  Grosvenor  Square,  m 
connection  with  the  establishment  of  the  Evening  Commercial  School,  Barrett  Street,  by  the  London 
School  Board,  in  1901.  ^ 

Sir  Thomas  Sutherland,  Chairman  and  Managing  Director  of  the  P.  &  O.  Steamship  Company, 
says:—"  I  have  some  doubt  whether  the  outcry  for  specialised  education  towards  a  commercial  career  is 
necessary.  If  a  lad  has  to  take  his  chance  of  an  opening  wherever  he  may  find  one,  he  is  quite  as  likely 
to  hit  the  bull's  eye  by  the  help  of  a  good  sound  general  education  as  by  any  other  means.  .  .  .  What 
we  may  learn  from  the  Grermans  is  the  art  of  taking  pains  in  the  minutest  things.  ...  A  first-rate 
man  of  business  is  formed  of  various  parts  which  are  not  the  result  of  any  peculiar  system  of  education, 

but  are  due  to  energy  of  character  and  clearness  of  head qualities  which  may  be  improved 

by  practice  and  steady  effort." 

Sir  Owen  Eoberts  (of  the  Worshipful  Company  of  Clothworkers),  answers: — "A  good  general 
education,  including  a  working  knowledge  of,  and  familiarity  with,  at  least  two  modern  languages, 
conversancy  with  the  problems  of  economical  science,  rapid  and  intelligent  modes  of  calculation, 
knowledge  of  modern  history,  and  the  rise,  decay,  and  fall  of  industrial  communities.  Above  all,  a  sense 
of  honor  and  duty  in  all  the  relations  of  life,  founded  on  conviction  and  principle." 

Thos.  E.  Blackwell,  Esq.,  Chairman  of  Council  of  the  London  Chamber  of  Commerce,  writes: — 
"For  a  youth  who  wishes  to  become  a  junior  clerk,  a  good,  clear,  and  quick  handwriting  is  of  the  first 
importance,  next  correctness  and  rapidity  in  simple  arithmetic.  The  possession  of  industry,  thoroughness, 
loyalty,  and  straightforwardness  is  of  great  iuiportness.  He  will  then  place  duty  to  his  business  before 
amusement,  and  gain  the  confidence  and  goodwill  of  his  employers  and  of  all  with  whom  he  comes 
into  contact." 

Mr.  M.  E.  Sadler,  in  contributing  a  valuable  article  on  "England's  Need  of  Commercial  Education" 
to  "The  King's  Weigh  House  Lectures,"  says: — "There  is  no  cut-and-dried  formula  for  'commercial 
education,'  which  fits  all  cases  and  all  conditions  of  men  and  women.  Eemember  that  what  you  want  is 
not  knowledge  alone,  or  energy  alone,  or  good  manners  alone,  or  sharpness  alone,  or  a  strong  sense  of 
duty  alone,  or  good  physical  condition  alone,  or  firmness  of  purpose  alone,  but  a  due  admixture  of  each 
and  all  of  these.  For  a  promising  boy  with  an  aptitude  for  business,  a  good  constitution,  a  clear  head,  a 
strong  sense  of  duty,  and  a  determination  to  make  his  own  way  in  the  world,  there  is  no  endowment  like 
a  good  general  education.  We  do  not  want  commercial  schools  which  will  turn  out  tame  experts  whom 
employers  can  keep  in  cupboards  on  small  salaries.  We  want  young  men  of  sturdy  moral  character  ; 
vigorous  in  body  ;  capable  of  forming  independent  judgments  ;  trained  to  observe  accurately,  to  report 

exactly,  to  reason  correctly Also,  equally  important,  we  want  progressive  employers  who 

make  a  point  of  giving  promising  employees  the  right  kind  of  training  inside  the  business.  .  .  .  There 
needs  to  be  something  little  short  of  a  revolution  ia  our  ordinary  methods  of  teaching  modern  languages, 
and  in  the  place  held  by  the  mother  tongue,  by  English  History,  and  by  the  knowledge  of  nature  and  of 

geography,  in  the  curriculum  of  many  of  our  schools At  the  top  of  a  thoroughly  efficient 

and  '  live  '  system  of  general  and  unspecialised  secondary  education  we  need  specialised  commercial 
schools  and  classes  of  many  different  types  and  of  several  grades.  But  these  must  work  in  very  closely 
with  the  actual  needs  of  business  houses." 

The  whole  of  this  article  by  Mr.  Sadler,  and  "Hints  on  the  Conduct  of  Business,  Public  and 
Private,"  by  the  late  Sir  Courtenay  Boyle,  are  recommended  as  worthy  of  attention  by  commercial 
students  and  teachers. 

In  another  direction,  entirely  unconnected  with  the  King's  Weigh  House  Lectures,  but  still 
contributing  to  the  general  quesHon  of  commercial  teaching  in  schools,  Mr,  Sidney  Webb,  whose  long 
connection  with  the  London  Technical  Education  Board,  and  whoso  recent  appointment  on  the  Eoyal 
Commission  to  deal  with  trades  unions  and  the  relations  of  capital  and  labour,  entitle  his  opinions  to  some 
weight,  says  in  his  paper,  "  Culture  in  Commerce"  :— "  English  business  is  not  being  driven  to  the  wall 
because  of  a  dearth  of  qualified  clerks  and  trained  office-boys.  Let  us  by  all  means  see  that  everyone,  be 
he  office-boy  or  partner,  gets  the  best  possible  school  training,  and  the  utmost  possible  facility  for  evening 
instruction.  But  what  is  lacking  in  our  business  management  is  not  the  power  of  writing  or  speaking 
Spanish  and  Eussian,  or  the  capacity  of  quoting  prices  in  the  metric  system,  but  the  imagination  which 
recognises  the  importance  of  these  things,  the  intellectual  alertness  which  is  quick  to  see  the  need  for 
change,  and  the  practical  resourcefulness  which  promptly  finds  an  appropriate  alternative  for  every 
shifting  of  industrial  conditions.  What  we  have  to  do,  in  fact,  is  to  train  our  business  men,  be  they 
clferks  or  partners,  not  merely,  or  even  chiefly,  to  discharge  their  office  routine,  but  to  let  their  intellect 
play  round  their  business— to  put  into  their  work  not  only  brains,  but  brains  of  the  highest  or  inventive 
kind.    This  is  where  they  seem  at  present  to  fall  behind  tlie  German  and  the  American." 

3 ^  X  Commercial 
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Commercial  Edtjcation  in  Elementaet  Geades. 

The  schools  which  afford  the  best  illustrtition  of  elementary  comraercial  education  systematically 
given  are  found  in  the  upper  primary  schools  of  France  and  the  higher  grade  schools  of  England  and 
Scotland.  One  of  the  specialised  branches  of  instruction  in  the  French  schools  is  the  teaching  of 
comraercial  subjects,  and  the  object  of  the  instruction  is  to  give  the  pupils  a  bias  towards  business  life. 
The  course  in  the  higher  grade  schools  is  arranged  to  suit  the  requirements  of  both  boys  and  girls  who  are 
preparing  for  entrance  upon  a  business  career,  and  special  attention  is  given  1o  the  following  subjects : — 
Euglish,  French,  German,  commercial  arithmetic,  commercial  geography,  book-keeping,  shorthand,  and 
typewriting.  Pupils  enter  the  special  classes  of  the  higher  grade  schools,  as  a  rule,  about  the  age  of  13, 
and  the  course  extends  over  three  years.  On  the  completion  of  the  course,  many  of  the  pupils  present 
themselves  for  junior  commercial  certificates  issued  by  the  London  Chamber  of  Commerce  and  similar 
commercial  institutions. 

The  splendid  system  of  evening  continuation  schools  which  exist  in  ail  the  large  towns  of  the 
United  Kingdom  affords  excellent  opportunities  for  a  commercial  training  to  those  children  who  cannot 
remain  at  the  day  schools  to  take  advantage  of  the  specialised  course.  The  evening  classes  in  Leeds  and 
Manchester  give  special  encouragement  to  pupils  taking  up  the  commercial  courses.  (See  chapter  on 
Continuation  Schools.) 

The  Manchester  School  Board  provides  for  the  teaching  of  modern  languages  (usually  French  and 
German,  but  sometimes  Spanish  added)  in  all  its  evening  commercial  schools,  and  offers  in  its  special 
commercial  classes  for  men  and  women  a  range  of  commercial  subjects  of  very  high  standard.  The  i.eeds 
School  Board  does  not  give  so  much  prominence  to  modern  languages  (French  only  being  taught)  in  its 
evening  classes,  but  it  offers  a  supplementary  free  course  of  manual  training. 


London  Chambeu  ov  Commeece — Ju^'IOE  Comjiekcial  Couese. 

The  London  Chamber  of  Commerce  issues  from  year  to  year,  for  the  benefit  of  school  teachers  and 
pupils,  a  scheme  and  syllabus  of  junior  commercial  education,  and  conducts  examinations  for  junior 
commercial  education  certifiostes. 

The  scheme  of  work,  the  Chamber  points  out,  is  only  to  be  regarded  as  indicating  the  general  lines 
on  which  commercial  education  should  be  conducted.  The  Chamber  draws  special  attention  to  the  fact 
that  in  its  scheme  it  requires  a  sound  general  education  before  special  commercial  subjects  are  introduced, 
and  it  suggests  that  the  latter  should  be  introduced,  as  a  general  rule,  at  the  stage  of  knowledge  reached 
by  an  average  boy  of  about  15  years  of  age. 

The  pupils  of  the  higher  grade  Board  Schools  and  the  evening  commercial  continuation  schools  in 
England  are  among  the  regular  candidates  for  the  junior  certificates  of  the  London  Chamber  of  Commerce. 

The  sclieme,  or  some  modification  of  it,  may  be  useful  to  those  of  our  own  teachers  who  intend 
to  add  commercial  subjects  to  their  programme,  as  recommended  in  Chaf)ter  LVI,  Primary  Instruction, 
and  for  this  reason  the  syllabus  is  given  in  full. 

LONDON  CEIAMBER  OF  COMMERCE,  JUNIOR  COMMERCIAL  COURSE. 

First  Yeak,  for  Students  from  about  10-12  Years  or  Age. 

English  and  Writing. — Eight  lessons  per  week. 

Spelling   and   Dictation,   Reading   (recognised   English   Classics,    not   mere    Reading   Books,   to   be   employed), 
Recitation,  Knowledge  of  the  Parts  of  Speech,  Simple  Composition,  etc..  Writing. 
History. — Tvi'o  lessons  per  week. 

History  of  England. 
French  or  German, — Six  lessons  per  week. 

Pronunciation.  Acquisition  of  Words  and  Phrases,  Dictation,  Elementary  Grammar,  Reading  and  Translation  into 
English,  Recitation  of  Passages  learned  by  heart. 
Geography. — Three  lessons  per  week. 

Elementary  facts  of  General  Geography,  and  Elements  of  Geography  of  the  British  Isles. 
Mathematics. — Seven  lessons  per  week. 

Arithmetic,  includhig  Elements  of  Vulgar  Fractions  and  Decimals  ;    Mental  Arithmetic  and  Rapid  Calculation  • 
Simple  Geometry,  Employment  of  Rule,  Sijuare,  Compasses,  etc.  ' 

Elementary  Science  (Lectures  on  Elementary  Physiography).  — One  lesson  per  week. 
Drawing. — Two  lessons  per  week. 

Elements  of  Freehand  Drawing. 

Time-table  for  First  Year. 

Lessons  per  week. 

English  and  Writing o 

Htstory '"  2 

French  or  German g 

Geography "  "'  o 

Mathematics— - 

Arithmetic — Geometry y 

Elementary  Science j 

Drawing    .....',..'. 2 

29 
Not  much  preparation  out  of  school  hours  will  be  necessary  at  this  stage,  or  during  the  next^-ear. 

Second  Ye.\e,  for  Students  from  11-13  Years  op  Age. 
Mathematics. — Six  lessons  per  week. 

Arithmetic -Long  Tots,  Cross  Tots,  Decimal  Calculation,  Kquare  Root,  Proportion,  Practice,  Simple  Interest, 
„     ,.  ,         ,   Mental  Arithmetic  and  Rapid  Calculation,  Simple  Constriictive  Geometry  ,   ^     pie  ±nieresw 

Enghsh  and  Writing,  —Six  lessons  per  week , 

Spelling,  Reading  and  Recitation,  Exercises  upon  Grammar,  Etymology,  Simple  Composition.     Writing-using 
as  copies,  bills,  letters,  circiilars,  etc.,  both  in  English  and  in  French  or  German  ^ 


French  or  German  (whichever  was  commenced  in  preceding  year).  -Five  lessons  per  week  ' 
Continuation  of  Exercises  of  preceding  year. 


Q-erman 


715 

German  or  French. — Five  lessons  per  week. 

Pronunciation    Acquisition  of   Words  and  Phrases,    Dictation,   Elementary  Grammar,  Readinc,  Recitation  of 

Passages  learned  by  heart,  ° 

History. — Two  lessons  per  week. 

Continuation  of  History  of  England. 
Geography. — Two  lessons  per  week. 

General  Geography  of  Europe,  Configuration,  Climates,  etc.  ;  principal  seas,  mountains,  rivers,  etc.     European 
states— their  chief  oharaotenstios,   physical  and  political  geography,  principal  to«-ns,  population,  mihtary 

Elementary  Economic  Geography,  with  special  reference  to  agriculture,  mines,  industries,  and  chief  modes  of 
communication. 
Elementary  Science  (Physics,  or  Natural  History,  or  both).— Two  lessons  per  week. 

Make  optional  or  alternative  :— Physics ;  Botany  (Essential  parts  of  a' Plant,  Methods  of  Nutrition,  general 
characters  of  different  groups  of  Plants  as  exemplified  by  certain  types).       The  pupils  should  themselves 
dissect  and  describe  plants. 
Drawing. — Two  lessons  per  week. 

Freehand  Drawing,  Outline  and  Shading  of  Geometrical  figures  and  of  simple  objects  of  daily  use. 
Geometrical  Drawing,  with  the  use  of  Scales,  Simple  Designs,  the  use  of  Indian  ink. 

Time-table  for  Second  Year. 

Lcasons  per  week. 

English  and  Writing 6 

French  5 

German 5 

History 2 

Geography    2 

Matliematies    „ 6 

Elementary  Science   2 

Drawing   2 

30 

Third  Year,  for  Students  from  12-14  Years  of  age. 

English  and  Writing. — Six  lessons  per  week. 

Spelling,  Reading,  and  Recitation  ;  Analysis  of  Sentences,  rules  essential  in  Composition,  especially  in  the  form 
of  reproduction  of  stories  read.     Writing,  using  copies  in  foreign  languages  as  well  as  English,  as  in  second 
year. 
French. — Five  lessons  per  week. 

Continuation  of  Exercises  of  preceding  year,  with  Conversational  Exercises. 
German. — Five  lessons  per  week.     As  French. 
History. — Two  lessons  per  week. 

History  of  England,  with  Literary  History  and  Contemporaneous  General  History. 
Geography. — Two  lessons  per  week. 

General  Geography,  Physical  and  Economic,  of  the  British  Isles  and  their  Possessions,  and  main  routes  of  traflSc. 
Mathematics. — Five  lessons  per  week. 

Arithmetic. — Proportion,  Practice,  Interest,  Discount,  Stocks,  Mental  Arithmetic  and  Rapid  Calculation. 

Algebra. — Elementary  Rules,  Simple  Equations. 

Geometry.— Euclid  :  Book  I.  to  Prop.  20. 

Make  optional  or  alternative. — Physics,  two  lessons  per  week  ;  Chemistry,  two  lessons  per  week. 
Natural  History. — One  lesson  per  week. 

Elements  of  Zoology. 
Drawing. — Two  lessons  per  week. 

Dravidng  and  Shading  from  Simple  Objects,  from  Cubes,  Spheres,  from  Bas-reliefs  of  leaves,  Ornamental  Flowers, 
etc.,  from  Architectural  Fragments  ;  Elements  of  Perspective  or  Geometrical  Drawing,  Projection  of  Simple 
Solid  Objects,  Elementary  Architectural  Drawing. 

Time-table  for  Third  Year. 

Lessons  per  week. 

English  and  Writing 6 

French  5 

German 5 

History • 2 

Geography    2 

Mathematics    •> 

1       Or  add  lessons 

Physics  or  Chemistry    2]   to  Mathematics  or 

I  Languages. 

Natural  History 1 

Drawing   " 

30 
In  this  and  the  following  years,  two  or  three  hours'  daily  preparation  out  of  school  will  be  desirable. 

FouKTa  Year,  for  Students  from  13-15  Years  of  Age. 

English  and  Writing.— Four  lessons  per  week.  01,1.1,^ 

Literature,  Language,  Composition,  Writing  in  English  and  German  characters.  Shorthand. 

French. — Five  lessons  per  week.  .       ,^        .        -^^■  j.  j.-       /~i  -i-        c  cs-      1    t   n. 

Continuation  of  exercises  of  preceding  year.     Conversational  Exercises,  Dictation,  Composition  of  Simple  Letters, 
Essays,  etc.  ;  Reading  and  Translation. 
German,  or  Spanish,  or  Portuguese,  or  Italian.-Five  lessons  per  week.     The  same  course  to  be  pursued  in  commencing  a 

new  language  as  with  French  and  German. 
Latin. — Optional  subject. 
History. — Two  lessons  per  week.  .  ,  _,  .  .        c  -c     ^■  ^   -n-  ^ 

Brief  course  of  Ancient  History,  with  special  reference  to  Colonies  and  Commerce  ;  revision  of  English  History. 

Geography^-Two  kssons  per^we^^^^^  British  Isles,  including  Agriculture,  Animal  Produce,  Mineral,  Textile  and  Chemical 
Industries,  Commerce,  Railways,  Steamboat  Service,  Colomsation ;  Physical  Geography  of  Africa,  Asia, 
America,  and  Oceania. 

Mathematics. — Five  lessons  per  week.  j  d     -j  n  i„  i„4.;„„ 

Arithmetic-Stocks;  Exchanges;  Metric  System;  Mental  Arithraetio  and  Rap  d  Calculation. 

Algebra  -^Factors  and  Fractions.      G.C.M.   and  L.C.M.  ;   Quadratics.  Logarithms,  Elements  of  Logarithmic 

Calculation. 

Geometry.— Euclid  :  Book  !>  Natural 
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Natural  History. — One  lesson  per  week. 

Elementary  facts  of  Phj'siology. 

Make  optional  or  alternative  :— Physics,  two  lessons  per  week  ;  Chemistry,  two  lessons  per  week. 
Book-keeping,  etc. — Two  lessons  per  week. 

Theory  of  Accounts,  Balancing,  Profit  and  Loss,  Book-keeping,  International  Exchanges,  etc. 

Moneys,  etc. 
Drawing. — Two  lessons  per  week. 

Freehand  Drawing  from  simple  casts,   Haman  figure  from  bas-reliefs.   Elementary  Anatomy  or   Geometrical 
Drawing,  Architectural  Studies,  Mechanical  Drawing,  Machines,  etc. 

Time-table  for  Fourth  Year. 

Lessons  per  week. 

English  and  Writing  4 

Frencli  5 

Cerman,  or  Spanish,  or  Italian,  or  Portuguese    5 

History 2 

Geography    2 

Mathematics    5 

Natural  History  1 

Physics  or  Chemistry,  or  optional  subjects  2 

Book-keeping 2 

Drawing    ., 2 

30 

Fifth  Yeak,  fob  Students  of  14-16  Years  of  Age. 

English  and  Writing. — Four  lessons  per  week. 

Literature,  Language,  Composition,  Writing,  Shorthand. 
French. — Five  lessons  per  week. 

Continuation  of  exercises  of  preceding  year.     Formation  and  Composition  of  words,  Literature,  Conversation, 
Correspondence. 
German,  or  Spanish,  or  Portuguese,  or  Italian. — Five  lessons  per  week. 

Continuation  of  exercises  of  preceding  year. 
Latin. — Optional  subject. 
History. — Two  lessons  per  week. 

Commercial  History  of  the  Middle  Ages  and  Modern  Times,  Geographical  discoveries. 
Geography. — Two  lessons  per  week. 

European  Commercial  Geography,  including  Agriculture,  Industries,  Commerce, 
ilathematics. — Five  lessons  per  week. 

Keep  up  general  exercises,  especially  in  Mental  Arithmetic  and  Rapid  Calculation. 

Algebra. — Quadratics,  further  application  of  Logarithms. 

Trigonometry. — Definitions,  Measurement  of  Angles,  Simple  Applications. 

Geometry. — Euclid  :  Books  I-IV  and  Mensuration. 

Mechanics. — Principles  of  Energy,  Mechanical  Powers,  Work  done  by  Machines,  Hydrostatics. 
Book-keeping,  etc. — Two  lessons  per  week. 

Slake  optional  or  alternative  : — Physics,  two  lessons  per  week  ;  Chemistry,  two  lessons  per  week. 
Natural  History. — One  lesson  per  week. 

General  Anatomy  and  Physiology,  human  and  comparative,   Digestion,  Absorption,   Circulation,  Respiration, 
Innervation,  Locomotion. 

Or,  Geology. 
Drawing. — Two  lessons  per  week. 

Advance  on  preceding  work.  Geometrical  Drawing,  Perspective,  Architectural  Drawing,  Machinery,  etc.     History 
of  Art,  Introductory. 

Time  table  for  Fifth  Year. 

Lessons  per  week. 

English  and   Writing    4 

French  5 

( jerman,  or  Spanish,  or  Italian,  or  Portuguese    5 

History 2 

Geography    2 

M  athematics    5 

Book-keeping,  etc , 2 

Physics,  or  Chemistry,  or  optional  subjects 2 

Natural  History  or  Geology i 

Drawing    2 

30 

Sixth  Yeae,  for  Students  of  15-17  Yeaus  of  Age. 

English  and  Writing.- -Four  lessons  per  week. 

Literature,  Language,  Composition,  Writing,  Shorthand. 
French. — Four  lessons  per  week.     French  to  be  spoken. 

Syntax,  Idioms,  Literature,  Composition  of  Commercial  Letters,  etc. 
German,  or  Spanish,  or  Portuguese,  or  Italian. — Four  lessons  per  week. 

Continuation  of  exercises  of  preceding  year. 
Latin. — Optional  subject. 
History. — Two  lessons  per  week. 

Contemporaneous  Commercial  History. 
Geography. — Two  lessons  per  week. 

Commercial  Geography  of  Africa    Asia,  Oceania,  America,  Animal  and  Vegetable  Produce,  Mines,  Metals  and 
Precious  Stones,  Industries,  Markets,  Ports,  Means  of  Transit. 
Commerce  and  Commercial  Law. — Two  Lessons  per  week. 

Commerce,  Commercial  Contracts,  Insolvency  an4  Barjljruptcy,  Commercial  Law,  Industrial  Law,  Chambers  of 
Commerce,  Patents,  etc,  ■  ' 

Mathematics. 
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Mathematics.— Five  lessons  per  week. 

Arithmetic— Keep  up  Mental  Arithmetic  and  Rapid  Calculation. 

Algebra.— Binominal  Theorem,  and  higher  work. 

Geometry.— Euclid  :  Books  I-IV  and  XI  (optional),  and  Mensuration. 

Mechanics. — Kinematics,  Kinetics,  Dynamics. 

Cosmography  of  the  Karth,  Sun,  Moon,  Planets,  Comets,  etc. 
Book-keeping,  etc.— One  lesson  per  week. 

Make  optional  or  alternative  :-Physios,  two  lessons  per  week  ;  Chemistry,  two  lessons  per  week. 
Political  Economy. — Two  lessons  per  week. 

'^'I^FiJaStgilw"' """'"'"'""  °' """'"■  ^^^^^  ^^-^-l'*-  S-ing.  I'^ury.  Application 

Drawing. — Tn-o  lessons  per  week. 

Repetition  of  the  work  of  the   preceding  year,   Composition.   Geometrical,    Designing,    History  of  Art  •    or 
Photography,  Photo-gravure,  Engraving.  Etching,  Painting,  Sculpture,  etc.     The  History  in  either  oaBe!       ' 

Time-table  for  Sixth  Year. 

LossonB  per  week. 

English  and  Writing 4 

French  < 

German,  or  Spanish,  or  Portuguese,  or  Italian    4 

History o 

Geography    o 

Commerce  and  Commercial  Law 2 

Mathematics    n 

o 

Book-keeping,  etc j 

Physics,  or  Chemistry,  or  optional  subjects 2 

Political  Economy  2 

Drawing    2 

30 


Note. 
French  Scheme. 


c  ^  ■  ;"^°  drawiiig  up  this  scheme  careful  attention  has  been  given  to  the  French  Plan  d'Eiudcs  Jc  I'enseigncment  Secondaire 
Spenal  and  to  the  chief  German  schemes,  of  which  tables  are  given  below. 


Ist  year. 

2nd  year. 

3rd  year. 

4th  year. 

6th  year. 

6th  year. 

French  

7 

5 

2 
1 
H 

0 

5 
5 
0 

1 
4 
1 
2 

4 

2 
1 
4 

3 

2 

3 

1 
2 

4 

2 

2 
2 

1 
1 
2 

4 
2 
3 
1 
1 
6 
0 

0 
2 

2 
2 

Living  Languages  

History    

3 

1 
1 
6 
2 

Geography  

Mathematics  

Natural  History '. 

Physics    

2 
2 
1 

2 

Chemistry    

2 

Commerce   

Morals 

Legislation 

» 

Political  Economy 

2 

Philosophy 

4 

Commercial  and  Industrial  Law 

i 

4 

2 

Writing   

2 
4 

1 

4 

Drawing  

4 

4 

4 

Lessons  per  week  

26 

25 

25 

29 

29 

31 

Munich  Scheme. 
In  the  Munich  course  of  six  years  there  is  no  Latin,  and  drawing  is  not  taught  during  the  fifth  and  sixth  years. 


Religion    

German    

French  

English 

Mathematics  and  Arithmetic 

Geography  and  History    

Natural  Sciences 

Commercial  Science,  Bookkeeping.and  Correspondence 

Caligraphy 

Drawing  

Gymnastics 

Lessons  per  week     


31 


Ist  year.         2nd  year.        Crd  year.         4th  year.         5th  year. 


31 


6tli  year. 


1 

1 

1 

1 

4 

5 

5 

5 

5 

4 

4 

4 

5 

4 

4 

4 

6 

7 

6 

6 

4 

4 

4 

4 

3 

4 

5 

5 

....... 

4 


4 

1 

2 

2 

2 

2 

2 

2 

34 

34 

35 

35 

Leipzig 
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Leipzig  Scheme, 

At  Leipzig,  where  there  is  a,  three  years'  course,  there  is  no  Latin.     There  is,  however,  instruction  in  Mechanical 
Technology  and  in  Commercial  Commodities,  thus  : — 


German 

English 

French    

Mathematics    

Mercantile  Arithmetic  

Physics 

Mechanical  Technology     

Chemistry  

Practical  Acquaintance  with  Articles  of  Commerce 

Geography   

Histor  J- 

Commercial  Kcience,  including  Commercial  Law 

Counting-house  Work   

Correspondence  

Book-keeping  

Political  Economy  

Caligrapliy    

Drawing    

Gymnastics  


Italian    . . , . 
Shorthand 


Lessons  per  week    

Non-obligatory  subjects — 


lat  year. 


36 


2nd  year. 


35 


3rd  year. 


36 


SYLLABUS  OE  THE  JUNIOR  EXAMINATION  FOR  COMMERCIAL  EDUCATION  CERTIFICATES, 

LONDON,  1902. 

Students  to  be  examined  and  classed  at  the  end  of  each  year  in  all  tlie  subjects  previously  learned,  but  with  special 
reference  to  the  subjects  studied  during  the  year  ;  and  at  the  end  of  the  sixth  year  of  Secondary  Commercial  School 
Life,  i.e.,  at  the  age  of  16  or  17,  they  stiould  pass  an  examination  as  follows,  the  standard  of  knowledge  expected  being 
that  of  the  iinal  year.  In  order  to  obtain  a  Junior  Commercial  Education  Certificate,  candidates  will  be  required  at 
present  to  pass  in  each  of  the  obligatory  subjects  (a,  b,  c,  d),  and  in  at  least  one  group,  but  not  more  than  two  of  the 
optional  groups  of  subjects. 

I.— Subjects  op  Examination. 

1. — Obligiitory  Subjects. 

(a)  English  Essay,  including  Handwriting  and  Orthography,  and  Analysis. 

(b)  Arithmetic,  including  a  knowledge  of  the  Metric  System. 

(o)  A  Modern  Foreign  Language,  comprising  Translation,  Dictation,   Composition,  and  Conversation. 

(d)  Elementary  Drawing — (Freehand  or  Geometrical  or  Designing). 

(e)  Elementary  Chemistry  or  Physios  (one  of  which  must  be  studied  practically). 


Group  A. — Mercantile. 

At  least  two,  but  not  more  than 
four  of  the  following  : — 

i.  Commercial  Arithmetic,  in- 
cluding Book-keeping. 

ii.  History,  including  Commer- 
cial History  and  the  Ele- 
ments of  Pohtical  Economy. 

iii.   Commercial  Geography. 

iv.   Advanced  Drawing,  either 

Freehand     and     Model    or 

Designing  or  Mechanical  or 

Geometrical  or  Perspective. 

v.   Shorthand. 

vi.  Typewriting. 


2. — Optional  Subjects. 

Group  B. — Linguistic. 

At    least    two,    but    not 
more  than  four  of. the  fol- 
lowing : — 

i.   French. 

Group  C. —Mathe- 
matical. 

At  least  two,  but  not 
more  than   four  of   the 
following  : — 

ii.   German. 

i.  Algebra. 

iii.  Spanish. 

ii.  Euclid. 

iv.  Portuguese. 

iii.  Trigonometry. 

V.  Russian. 

iv.  Statics. 

vi.  Italian. 

V.  D3mamics. 

Latin  may  be  taken,  but 
does  not  count  as  one  of  the 
necessary  languages. 

vi.  Hydrostatics. 

Group  D. — Scientific. 

At  least  two,  but  not 
more  than  four  of  the  fol- 
lowing : — 

i.  Chemistry." 

ii.  Sound,    Light,    and 
Heat.* 

iii.  Electricity  and  Mag- 
netism. * 

iv.  Botany.* 

V.  Geology.* 

vi.  Mechanics. 
*  Practical  work  is  essential. 


Upon  passing  this  examination  (of  which  further  details  are  given  below)  the  student  will  receive  a  Junior  Commercial 
PMucation  Certifioate,  upon  which  will  be  entered  a  list  of  the  subjects  in  which  he  has  passed,  with  special  mention  of 
those  in  wiiich  he  has  distinguished  himself. 

The  following  are  further  details  of  the  knowledge  required  under  the  aforementioned  obligatory  and  optional 
subjects,  in  tlie  examination  for  the  Junior  (.'ommercial  Education  Certifioate. 


Obligatory. 

(a)  English  Essay,  including  Handwriting,  Dictation,  Orthography,  Composition,  and  Analysis. 

(b)  Arithmetic,  including  thorough  familiarity  with  Arithmetical  Theory  and  Practice,  and  particularly  a  knowledge  of 

the  Metric  System,  and  Mental  Arithmetic. 

(c)  A  Modern  Foreign  Language,  comprising  Conversation,  Translation,  Dictation,  and  Composition. 

(d)  Elementary  Drawing — Freehand  or  Geometrical  or  Designing. 

(e)  Elementary  Chemistry  or  Physics.     Theoretical— (i)  Elementary  Inorganic  Chemistry,  or  either  (ii)  Sound   Light  and 

Heat,  together  with  AVeighmg  and  Measuring,  or  (iii)  Electricity  and  Magnetism.     Practical— Either  (i),  (ii), 
or  (iii)  as  above,  but  only  one  to  be  taken, 

Optional, 


719 

Optional. 
Group  A. — Mercantile. 

1.  Commercial  Arithmetic  and  Book-keeping  -A  general  knowledge  of  Foreign  Weights  and  Measures,  Currencies, 

and  Exchanges  is  required,  with  approximations.  =  o  >  . 

2.  History.-Including  Commercial  History  of  the  British  Isles,  Colonies,  and  Dependencies.     Political  Economv- 

its  aim,  production  of  riches,  exchanges,  money,  credit,  saving,  luxury,  application  to  financial  legislationf 

3.  Commercial  Geography,  mc  uding  Physical,  Political,  Commercial,  and  Industrial  Geography  of  the  British 

Isles,  Colonies,  and  Dependencies.  &    f  j  °  jjulioh 

i.  Drawing  -Advanced  Freehand  and  Model  or  Advanced  Designing,  or  Advanced  Mechanical,  or  Advanced 
Ueonietrical,  or  Perspective. 

5.  Shorthand.— Writing  in  Shorthand  (any  system)  from  passages  dictated  at  the  rate  of  seventy  and  eighty  words 

per  minute  ;  transcription  of  the  Shorthand.  Spelling,  punctuation,  and  neatness  of  writing  in  trtnscription 
will  be  taken  into  account  in  judging  of  the  candidates' work. 

6.  Typewriting--Copying  in  correct  form  commercial  letters  and  tabular  statements  from  manuscript  copy. 

Oredit  will  be  given  for  neatness,  speed  (as  shown  by  the  amount  of  work  completed),  correct  spellinK, 
syllabication  and  punctuation,  and  general  intelligence.  Candidates  will  be  allowed  to  use  any  make  of 
instrument  they  choose,  and  those  m  a  position  to  bring  their  own  instruments  are  recommended  to  do  so. 

Group  B. — Linguistic. 

French,  German,  Spanish,  Portuguese,  Russian,  Italian.— Translation  into  and  out  of  English,  Dictation,  Grammar, 
Conversation,  Composition.     Latm  may  be  taken  but  does  not  count  as  one  of  the  necessary  languages. 

Group  C. — Mathematical. 

1.  Algebra.— Up  to   Quadratic  Equations  inclusive,  together  with  easy  examples  on  Indices,  Rates,   Proportion, 

^Variation  and  the  Progressions,  and  the  Elementary  Theory  of  Logarithms. 

2.  Euclid.— Books  I,  II,  III,  and  IV,  and  the  first  19  propositions  of   Book  VI,  together  with  easy  problems  thereon. 

3.  Trigonometry.— Up  to  and  including  the  Solutions  of  Triangles  and  the  use  of  Logarithmic  Tables,  and  easy  examples 

in  Mensuration. 
i.  Statics.- The  equilibrium  of  forces  acting  in  one  plane,  and  of  parallel  forces,  the  centre  of  gravity,  the  mechanical 
powers  and  friction. 

5.  Dynamics.— Motion,  velocity,  acceleration,  momentum,  force,  work,  energy,  power,  impact. 

6.  Hydrostatics  and  Pneumatics.— The  simpler  properties  of  matter  in  the  solid,  liquid,  and  gaseous  states,  pressures 

of  liquids  and  gases,  Boyle's  law,  pumps,  syphons,  etc. 

Group  D. — Scientifio. 

1.  Chemistry — 

(i)  Theoretical.— Chemical  and  physical  change.  Constitution  of  matter.  Elements  and  Compounds,  Chemical 
Affinity,  Combining  Proportions,  Laws  of  Chemical  Combination,  Nomenclature,  Symbols,  Formula;,  Properties 
of  Gases,  including  influence  of  variations  of  temperature  and  pressure.  Diffusion,  Atomic  and  Molecular 
^V'eights,  Valency  Equations.  The  preparation  and  properties  of  the  common  elements  and  their  more 
important  compounds  ;  examples  of  (Jhemical  calculations. 

(ii)  Practical. — Simple  experiments  illustrating  such  Chemical  operations  as  Solution,  Evaporation,  Crystallisation, 
Neutralisation,  Precipitation,  Action  of  Acids  upon  Metal  Oxides  and  Salts  ;  behaviour  of  various  bodies  with 
respect  to  Heat.  Approximate  determination  of  equivalent  weights.  Preparation  of  common  gases,  with 
experiments  in  illustration  of  their  chief  properties.  Analytical  reactions  of  the  more  common  Metals  and 
Acid  Radicles.  Analysis  of  simple  Salts  and  of  easy  mixtures.  Identification  of  Substances  before  the  blow- 
pipe.    Experiments  illustrating  the  principles  of  Gravimetric  and  Volumetric  Analysis. 

2.  Sound,  Light  and  Heat,  together  with  Weighing  and  Measuring. 

(i)  Theoretical. — Measurement  of  Length,  Area,  Volume  and  Mass.  Angular  Measurements.  Determination 
of  Density  of  Solids,  Liquids,  and  Gases. 

Sound. — Nature  of  Sound.     Propagation  through  various  media  and  under  varied  conditions.     Reflection 
and  Refraction,  Pitch,  Quality  and  Intensity.     Structure  of  the  Ear.     Measurement  of  Frequency. 
Vibrations  of  Strings,  Rods,  Plates,  and  of  Columns  of  Air.     Nodes  and  Ventral  Segments.     Over- 
tones.    Resonance. 
Light.  — The  propagation  of  Light.    Measurement  of  its  Velocity.    Alteration  of  Intensity  with  Distance — 
Photometry.     Reflection  and  Refraction  at  Plane  and  Spherical  Surfaces.     Formation  of  Images. 
Magnifying  Power.     Structure  of  the  Eye.     Vision.     Dispersion  and  Achromatism.     Spectroscopy. 
Heat. — Nature   of   Heat.     Expansion   of   Solids,   Liquids,  and   Gases.     Measurement   of   Temperature. 
Change  of  State  and  other  Effects  of  Heat.     Specific  and  Latent  Heat.     Calorimetry.     Distribution 
of  Heat  by  Conduction.     Convection  and  Radiation.     Relation  of  Heat  to  other  Forms  of  Energy, 
(ii)  Practical. — To  be  treated  mainly  in  an  experimental  manner,  the  Pupils  should  make  elementary  measurements 
in  the  Laboratory. 

3.  Electricity  and  Magnetism. 

(i)  Theoretical. — Electrification  by  Friction  and  Induction.  Conductors  and  Insulators.  Electrical  Attraction 
and  Repulsion.  Units  of  quantity,  capacity  and  potential.  Leyden  Jars  and  Condensers.  The  better  known 
forms  of  Voltaic  Cells.  Electromotive  force  current  and  resistance.  Ohm's  Law.  Heating  Effects.  Electric 
Light.  Relation  of  Electric  Currents  to  Magnetism,  Galvanometers,  etc.  Measurement  of  resistance.  Electro- 
magnetic Induction.  Dynamos,  Transformers,  etc.  Thermoelectricity.  Electrolysis.  Secondary  Cells. 
Properties  of  Magnets.  Theories  of  Magnetism.  Caramagnetic  and  Diamagnetic  Bodies.  Action  of  Magnets 
upon  each  other.  Magnetic  Moment.  The  Earth's  Magnetism.  Electrical  and  Magnetic  Units, 
(ii)  Practical. — To  be  treated  mainly  in  an  experimental  manner,  the  Pupils  should  make  elementary  measurements 
in  the  Laboratory. 

i.  Geology. 

(i)  Theoretical.  —Nature  and  objects  of  Geology.  Chief  Minerals  entering  into  the  composition  of  Rocks.  Origin 
and  Composition  of  Rocks.  General  principle  of  the  Classification  of  Rocks,  Subdivisions  of  the  Stratified 
Rocks  and  their  Geographical  distribution  in  the  British  Isles.  Geographical  distribution  of  Fossils. 
Characteristic  Fossils  of  the  chief  Formations.  Distribution  of  various  Economical  substances, 
(ii)  Practical.— Candidates  will  be  required  to  give  the  names  of  Rocks,  Mineral,  and  three  Fossils  placed  before 
them. 

5.  Botany. 

i|  Theoreticah— The  Structure  of  Plants.     The  Organs  of  Plants,  their  Forms  and  Functions.     The  Life  of 
Plants.     The  Chemical  Composition  of  Plants.     The  Reproduction  of  Plants.     The  Classification  of  Plants. 
A  general  knowledge  of  the  Flora  of  the  British  Isles,  with  a  special  reference  to  their  Economic  Products, 
(ii)  Practical.- Candidates  will  be  required  to  identify  three  plants  and  to  describe  them  in  a  scientific  manner. 

6.  Mechanics. 

Treated  as  far  as  possible  experimentally,  and  with  easy  graphical  and  other  calculations.  Compounding  of  forces, 
accelerations  and  velocities,  the  mechanical  powers,  efficiency,  energy,  horse-power,  Work  and  their 
measurement,  simple  harmonic  and  circular  motion,  stress,  strain,  torsion,  Young's  Modulus,  tenacity,  etc. 
Determination  of  specific  gravities  "  g  "  and  other  physical  constants. 

COMMEECIAL 
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CoilMEHCIAL   EoUCiTION   IN  TUE   PlEST   AND    SeCOKD    GtHADE   SeCONDAET    SCHOOLS    (BbITISH). 

Experience  of  Secondary  schools  in  England  shows  that  commercial  instruction  on  any  systematic 
line  is  not  very  general,  but  that  great  attention  is  devoted  to  classical  and  mathematical  studies.  A 
prominent  writer  on  the  subject  of  commercial  education  holds  the  opinion  "  that  the  (English  Secondary) 
schools  seem  to  be  still  (L90l)  too  much  in  subjection  to  the  examinations  organised  by  the  Universities, 
and  intended  to  lead,  not  to  business,  but  to  higher  classical  or  mathematical  studies."  Not  a  few  head 
masters  and  business  men  too  consider  that  specialisation  in  the  direction  of  preparation  for  commercial 
life  is  quite  unnecessary,  and  find  that  a  good  all-round  training  is  of  much  greater  advantage  to  boys. 
On  the  other  hand,  the  head  masters  of  equally  important  Secondary  schools  make  special  provision  for 
commercial  teaching  in  their  higher  forms.  One  of  the  Secondary  schools  in  London  gives  its  boys, 
when  they  have  reached  the  upper  fifth  form,  the  option  of  spending  about  one-half  of  their  time — 
(a)  at  strictly  commercial  work,  including  shorthand,  book-keeping,  typewriting,  and  office  routine  ;  or 
(i)  at  subjects  required  for  Civil  Service  examinations ;  or  (c)  at  the  subjects  necessary  for  the 
Cambridge  Local  and  similar  examinations. 

University  College  School,  England. — An  important  English  Secondary  school  of  first  grade  which 
gives  great  prominence  to  the  commercinl  side  is  the  University  College  School,  Gower-street,  London. 
The  commercial  department  in  the  school  was  established  about  four  years  ago,  and  placed  under  the  care 
of  a  gentleman  who,  prior  to  taking  charge,  had  specially  studied  the  best  methods  of  Continental 
commercial  schools.  Kor  admission  into  the  commercial  department  of  the  school  the  attainments  must 
be  of  the  standard  required  for  passing  one  of  the  following  examinations  (one  modern  language  at  least 
being  iocluded  among  the  subjects)  : — 

Cambridge  or  Oxford  Local  Senior  ; 
Cambridge  or  Oxford  Local  Junior,  Honours  ; 
London  University  Matriculation  ; 
College  of  Preceptors,  Eirst-class. 
Intermediate  London  County  Council  scholars  are  admitted  to  the  department  if  they  can  show  a 
satisfactory  knowledge  of  a  modern  language. 

The  aim  of  the  Department  is  to  prepare — 

(1)  for  the  higher  branches  of  Commercial  life  ; 

(2)  for  a  University  Course  in  Commerce  and  Industry. 

The  ordinary  course  extends  over  two  years,  but  a  third  year  class  has  been  added  for  special 
advanced  studies. 

An  examination  is  held  at  the  end  of  the  first  year,  for  admission  to  the  second  year's  course,  and 
a  leaving  examination,  on  the  result  of  which  certificates  are  granted,  is  conducted  by  the  Technical 
Education  Board  of  the  London  County  Council  at  the  end  of  the  second  year's  course. 

Mr.  Webb  writes  of  this  school : — "  The  result  is  a  highly  successful  '  first  grade  '  commercial 
school,  in  no  way  inferior  to  the  remainder  of  the  school,  recruited  by  boys  of  exceptional  ability,  with  a 
course  of  instruction  every  bit  as  '  cultivating '  as  that  pursued  by  the  others,  and  yet  calculated  to  fit 
them  for  taking  responsible  positions  in  the  business  world,  instead  of  competing  for  scholarships  at 
Oxford  or  Cambridge.  "We  need  more  such  schools,  if  only  to  fit  the  ablest  boys  for  a  yet  higher  grade 
of  commercial  education." 

The  comprehensive  system  of  commercial  education  which  exists  in  the  University  College  School 
will  be  manifest  to  those  who  study  the  subjoined  syllabus.  The  work  of  the  institution  is  well  and 
favourably  known  in  England  and  Scotland,  and  stands  out  very  prominently  among  the  best  commercial 
secondary  schools  of  Europe  and  America,  a  position  due,  in  a  large  measure,  to  the  ability  and  good 
judgment  of  the  head  master  of  the  school,  and  the  master  in  charge  of  the  commercial  department. 

UNIVERSITY  COLLEGE  SCHOOL,  LONDON-COMMERCIAL  DEPARTMENT. 

CuKRICtJLUM. 

I. — Obligatory  Subjects. 
First  year.— English  Literature  and  Composition.      History.      Geography.      Mathematics.      Commercial  Arithmetic. 

Book-keeping. 
Second    year.— English    Literature    and    Composition.      Economic    History.      Geography,      Economics.      Commercial 
Science.     Commercial  Arithmetic.     Book-keeping. 
Two  of  the  following  languages  ; — French,  German,  Spanish,  Latin. 

II.— Optional  Subjects. 
Higher  Mathematics.     Physics.     Chemistry.     Drawing.     Shorthand.     Typewriting. 

Syllabus. 
I.  Obligatory  Subjects. 

English  Literature  and  Composition. -"Selected  works  of  English  Literature.     Essay  Writing.     Prc^cis  Writing.     Practice 

in  Speaking.     Debates  on  Economic  Topics. 
History. — 

First  year.— Modern  European  History,  commencing  with  the  French  Revolution. 

Second  year.— Economic  History— (1)  Short  sketch  of  the  industrial  and   commercial   history  of  Antiquity. 

(2)  Industrial  and  commercial  history  of  the  Middle  Ages,  with  special  reference  to  England.     (3)  From  the 

discovery  of  America  up  to  the  invention  of  the  Steam  Engine.     Special  study  of  the  development  of 

England  8    foreign    trade.      (4)  The    Industrial    Kevolutioa.     The    Free-trade    Movement.     Tho    present 

organisation  of  Industry  and  Commerce. 
Geography.  — 

Mathematical  Geography.— Shape,  size,  and  motions  of  the  Earth.     The  Seasons.     Phases,  etc.,  of  the  Moon. 

Compass  bearings.     Cartography— Map  projections  and  map-drawing.     Contours,  etc 
Physical  Geography.— The  Earth's  crust.     Different  sorts  of  rocks.     Action  produced  by  wind,  rain,  ice,  rivers, 

seas.     Changes  due  to  human  agency.     Tides  and  currents.      Winds.      Rain.      Climate.     Distribution  of 

plants,  animals,  and  man. 
Economic  Geography  (General).— Natural  conditions.     Free-trade.     Protective  tariffs.     Distribution,  production, 

and  uses  ot  mineral,  vegetable,  and  animal  commodities.     Means  of  transport  by  land  and  water.     Density 

of  population.     Forms  of  Government.     Consuls.     Weights  and  measures.     Time.     Means  of  communication 

by  post,  telegraph,  jind  telephone. 
Economic  Geography  (Partioular).-The  British  Empire,  the  countries  of  Europe,  Asia,  Africa,  and  America; 

noting  in  each  ot  theso-Surface,  Climate,  Agriculture,  Live  Stock,  etc..  Minerals,  Government,  Manufactures, 

Canals,  Railways,  Shipping,  Imports  and  Exports,  Protective  Tariffs. 

The  lessons  will  be  illustrated  by  maps,  diagrams,  views,  specimens  of  products,  etc  ,  etc. 

Mathematics 
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Mathematics  (First  Vear  only) — 

Trigonometry  :  Up  to  and  including  Solution  of  Triangles. 
Arithmetic — 

^^""^Irf  n?Zv  ^*!?h';  J''*-  w'  '""'"f  ^°^-    ^^"^^.f  "I'thods  of  multiplication  and  division.    Rapid  decimalisation 
MeTdc'|'s";l''Th:&'^ndr"""-     ""  ''^^™  '^•^*^™-     ^^^^'^^  ~-"  ^-^  *h'  English  into  the 
Percentage  commission,  interest,  discount,  equation  of  payments,  account-current 

R,^nlHn'i  i^^^^^'S"-    T  .     Calculation  of  price  of  goods  e.i.f.,   etc.  Partnership   and  Companies. 

Fvpm^nt^^!  f-        ■  J    fi\'T^   ^^°°^   Exchange  transactions.  Loans,  Sinking  Funds,  Annuities, 

irequeut  practice  in  Mental  Arithmetic.  >  o  . 

Economics- 
Nature,  scope  and  methods  of  Economic  Science. 

Production  and  Distribution,  Labour,  Capital,  Division  of  Labour,  Values,  Free-trade  and  Protection. 
Equilibrium  of  demand  and  supply .     Short  Crops,  Famines,  Gluts.     Money,  Credit,  Wages. 
Relation  of  State  to  Labour  and  Trade.  >        6 

Commercial  Knowledge  — 

The  JIanufaoturor,  Merchant,  Trader,   Broker,  etc.  Contracts,  Telegraph  Codes.  Principal,    Agent, 

Partners.  Employers  Liability.  Companies,  Company  Lax;-,   Syndicates  and  Trusts.  Transit 

by  Land  and  AA  ater,  Navigation  Law.  Tarills.  Banking,  Bills  of  Exchange  and  other  negotiable 

instruments.  Insurance,  Hypothecation.  Chamber  of  Commerce  and  Consuls.  Patents  and 

Trade  Marks. 

To  be  illustrated  by  (a)  Reference  to  actual  reports  on  Commerce  :   (h)  Visits  to  Docks  and  large 
Commercial  and  Industrial  Houses,  Banks,  etc. 
Book-keeping. 
Modern  Languages — 

Study  of  literary  works,  and  works  on  Travel  and  Economics. 

The  Commercial  knowledge  relative  to  the  foreign  country  taught  in  the  foreign  language.     Essays.     Commercial 
Correspondence.     Deciphering  of  foreign  handwriting. 

(The  foreign  language  to  be  used  as  the  vehicle  of  teaching  as  far  as  possible.) 

II.  Optional  Subjects. 
Higher  Mathematics- 
Higher  Algebra.     The  Elements  of  the  Calculus. 
Physics — 

One  or  more  of  the  following :— Mechanics,  Heat  and  Light,  Magnetism  and  Electricity. 
Chemistry — 

Practical  and  Theoretical  meaning  of  Chemical  Formulse  and  Equations.  Numerical  calculations.  General 
Principles  to  be  observed  in  Manufacturing  Operations,  with  special  reference  to  the  manufacture  of  Sulphuric 
Acid.  Detection  and  removal  of  impurities,  with  special  reference  to  the  manufacture  of  pure  Nitric  Acid. 
Preparation  of  some  salts  largely  used  in  commerce,  e.g.,  Potassium  Chlorate.  Elementary  qualitative 
analysis  of  acids. 
Metallurgy  of  Iron,  Steel,  and  Cast  Iron  in  detail.  Elementary  qualitative  analysis  of  metals. 
Preparation  of  some  important  Metallic  Compounds,  e.g.,  A\'hiteLead,  Potash,  Sodium  Carbonate,  etc.    Elementary 

qualitative  analysis  of  metals  continued. 
Manufacture  of  Coal  Gas.      Chemical  characters  of  some  important  organic    ompound.°,  e.g.,  Soap,  Candles, 

Butter. 
Detection  cf  some  of  the  commonest  adulterations  in  articles  of  food. 
Drawing — 

Geometrical.  Freehand. 

Shorthand — 

Pitman's  or  Script. 
Typewriting. 

A  special  course  of  twenty  lectures  in  cominorcial  mellioda  is  now  (1003)  being  delivered  by  Dr.  A. 
Kabn,  Master  of  the  Commercial  School.     The  t^yllabus  is  as  follows  :— 

Syllabus. 

Lecture  1. — Division  of  Employment  in  the  Commercial  Community.       Relation   of   the   distributor   to   the   producer. 

Functions  of  the  factor  and  broker. 
Lecture  2. — Partnership  and  Companies.     The  prospectus  and  balance-sheet  of  Limited  Liability  Companies.     Private 

Limited  Liability  Companies.     Companies  in  Germany  and  France. 
Lectures  3,  4,  5,  and  6. — Commercial  Contracts.     Buying  and  Selling.     Delivery.     Methods  of  quoting.     Quality.     Direct 

sales.     Sales   effected   through  an  intermediary.      Sales  by  Auction.      Produce   Exchanges.      Clearing  houses. 

Trade  Associations.     Recognised  forms  of  Contract.     Arbitration.     Speculation. 
Lectures  7  and  8. — The  Organisation  of  Various  Trades,  e.g. ,  the  Corn  Trade  in  London  ;  the  Cotton  Trade  in  Liverpool. 
Lectures  9  and  10. — The  Mechanism  and  Arithmetic  of  Exchange.     The  functions  of  the  banker  and  bill-broker. 
Lectures  11,  12,  13,  and  14. — The  Machinery  and  Methods  of  the  Import  and  Export  Trade.     The  bill  of  lading  and  dock 

warrant.     Customs  Tariffs  :  Bonded  Warehouses.     Freight.     Marine  Insurance.     The  theory  of  general  average. 
Lectures  15,  16,  and  17. — The  Stock  Exchange.     The  broker  and  Jobber.     Methods  of  calculation  abroad.     Arbitrage, 

The  theory  of  speculation. 
Lectures  18,  19,  and  20.— Internal  Organisation  of  Commercial  Houses.     The  Theory  of  Book-keeping.    Telegraph  codes. 


UNIVERSITY  COLLEGE  SCHOOL.- HIGHER  COMMERCIAL  DEPARTMENT. 

Co.-MMEECIAL  CkOPS  AND   Pl.ANTS   AND   THEIB  PkODUCTS. 

I.  General  considerations.      Zones  of  cultivation.      Factors  that  determine  successful  and   profitable  cultivation. 
Principles  of  economic  crop  cultivation. 
IL  General  classification  of  economic  plants  and  their  products  (botanical  and  commercial),  with  detailed  consideration 
of  specific  groups. 

III.  Plants  yielding  human  foods,  food  stuffs,  and  food  adjuncts  : — 

(a)  Bread  stuffs  and  other  cereals.  (4)  Starches.  (c)  Pidse.  {d)  Roots  and  tubers.  (e)  Vegetables  and 
salads.  (/)  Edible  fungi,  lichens,  and  seaweed,  {ff)  Fruits,  (h)  Nuts.  (i)  Food  adjuncts,  viz.  :— 
1.  Plants  yielding  sugar.  2.  Plants  used  in  the  preparation  of  beverages.  3.  Plants  yielding  condiments 
eaten  generally  with  meat,  4.  Plants  yielding  spices  added  generally  to  articles  containing  sugar.  5.  Plants 
yielding  flavourers. 

3—4  Y  ^^- 
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IV.  Plants  yielding  food  for  live  stock  : — 

(a)  Cereals  and  pulses.    (6)  Roots  and  green  food,    (c)  Grasses  and  clovers,     {d)  Salt  bushes  and  other  plants. 

v.  Plants  yielding  oily  fruits,  seeds,  etc. ,  tallows  and  waxes  : — 

(a)  Essential  or  volatile  oils.     (6)  E.'cpressed  or  fixed  oils,     (c)  Vegetable  tallows  and  waxes. 

VI.   Plant  exudations  ; — 

(a)  Gums,     (b)  Resins,     (c)  Guttas  and  rubbers. 

VII.  Plants  utilised  in  textile  manufactures. 

VIII.  Plants  yielding  dyes. 

IX.  Plants  yielding  tans. 

X.  Fibre  yielding  plants. 

XI.  Plants  used  in  paper  making. 

XII.  Plants  yielding  perfumes. 

XIII.  Medicinal  plants  yielding  drugs,  etc.,  etc. 

XIV.  Plants  yielding  narcotics,  stimulants,  etc. 

XV.  Building  and  furniture  timber,  and  other  woods. 
XVI.  Miscellaneous,  joint  products  of  plant  and  animal. 

A  collection  of  illustrative  commercial  products  is  used  in  the  class,  and  an  essential  part  of  the 
course  is  participation  in  organised  visits  to  the  Economic  Museums  and  Houses  at  Kew  Gardens,  the 
Eood  Products  Museum  at  Bethnal  Green,  the  Museums  of  the  Eoyal,  Botanical,  and  Pharmaceutical 
Societies,  the  Colonial  and  Indian  Galleries  at  the  Imperial  Institute,  to  the  various  vrarehouses  at  the 
docks,  and  to  a  number  of  importing,  manufacturing,  and  wholesale  houses  where  varied  types  of  produce 
and  products  are  handled. 

High  Schools,  Edinburgh  and  Glasgow. — The  High  Schools  of  Edinburgh  and  Glasgow  have  each 
introduced  a  commercial  section  into  their  curriculum. 

In  the  senior  department  of  the  Royal  High  School,  Edinburgh,  four  distinct  courses  of  instruction 
are  provided  to  meet  different  capacities  and  requirements.  One  of  these  courses  is  commercial,  and 
comprises  English,  French,  German,  commercial  arithmetic,  commercial  geography,  book-keeping,  precis 
writing,  shorthand,  and  commercial  correspondence. 

In  the  Boys'  High  School,  Glasgow,  a  distinct  advance  has  been  made  in  the  teaching  of  com- 
mercial subjects.  The  courses  have  been  reorganised,  and  a  higher  commercial  department  has  been 
added  on  the  lines  of  the  University  College  School,  London.  Ail  boys  who  are  entering  business  or 
mercantile  life?,  no  matter  whether  they  have  taken  the  Latin  op  non-Latin  side,  are  recommended  to 
complete  the  advanced  commercial  course.  The  ideal  course  of  preparation  for  a  business  career  is,  in  the 
opinion  of  the  head  master,  one  of  the  three  definite  courses  in  a  Secondary  School  (non-Latin,  scientific, 
modern)  to  the  standard  of  the  Sixth  Eorm,  boys  about  the  age  of  17  years,  followed  by  an  advanced 
commercial  course  of  two  years. 


CHAPTER  LJ, 
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CHAPTER  LI. 

Higher     Commercial     Education    in     Great    Britain,    and 
Examinations  of  the  London  Chamber  of  Commerce. 

[G.  H.  KNIBBS.] 

_  1.  Introduciion.~ln  England  recently,  the  fact  that  neglect  of  sound  commercial  education  must 
nationally  involve  us  m  serious  consequences  in  international  competition  has  received  increasing  attention. 
Owing  largely  to  the  mauence  of  the  Right  Hon.  Joseph  Chamberlain,  it  was  decided  to  establish  a  Faculty 
of  Commerce  in  the  University  of  Birmingham.  This  was  a  decided  step  forward,  and  is  one  that  is 
commanding  attention.  That  degree  of  specialism,  which  has  led  to  the  creation  of  what  are  really 
covimercial  universitvs  in  Europe,  with  thoroughly  organised,  broadly  developed,  theoretical  and  practical 
courses,  has  not,  however,  yet  commended  itself  to  the  British  mind.  In  the  United  Kingdom  there  does 
not  yet  exist  an  institution  for  commercial  education  comparable  in  completeness  of  equipment,  for 
example,  to  the  Academy  of  Neuchatel  or  the  higher  schools  of  commerce  of  Cologne  or  Antwerp.  There 
is  a  degree  of  concentration  and  specialisation  in  Europe  which  is  not  to  be  found  in  the  English  system. 
When  thoroughness  of  training  is  desired,  this  has  tremendous  advantages,  and  a  fact  that  is  becoming  more 
widely  recognised. 

The  European  method  of  training  commercial  men  is  analogous  to  the  general  system  of  training 
medical  men.  The  English  system,  on  the  other  hand,  tends  to  be  academic.  It  does  not  lead  to  that 
practical  acquaintance  with  business  subjects  which  the  continental  method  does,  and  it  has  the  same  type 
of  defect  that  a  medical  course  would  have  if  there  were  no  dissection  and  clinical  experience.  This,  perhaps, 
states  the  case  strenuously,  and  would  lead  to  a  false  impression,  unless,  at  the  same  time,  it  is  remembered 
that  distinct  progress  has  been  made  in  commercial  education. 

The  University  of  Birmingham,  more,  perhaps,  than  any  other  University,  has  beeen  influenced  by 
a  recognition  of  the  academic  dignity  of  the  elements  of  a  liberal  commercial  education,  and,  as  a 
consequence,  its  equipment  has  endeavoured  to  respond  to  modern  theoretical  as  well  as  practical  require- 
ments. In  this  respect  the  results  are  as  excellent  as  is  possible  in  a  University  of  many  Faculties,  and, 
for  that  reason,  an  account  is  given  of  what  is  claimed  ior  the  Facidhj  of  Commerce  in  the  University 
referred  to. 

2.  The  Function  of  a  FacuUij  of  Commerce. — The  general  question  as  to  whether  it  is  desirable  to 
insist  upon  the  establishment  of  Faculties  of  Commerce  must,  of  course,  be  considered  in  relation  to  the 
total  experience  of  the  world,  and  not  in  regard  only  to  the  ideals  which  have  expressed  themselves  in  the 
development  of  the  Birmingham  or  other  English  University. 

It  may  be  mentioned  that  the  Commissioner  here  writing,  in  conversation  with  the  Chancellor  of 
the  University  (the  Right  Hon.  Joseph  Chamberlain),  learnt  that  it  was  anticipated  that  the  direct  work 
of  the  University,  and  its  influence  in  respect  to  commercial  education,  would  go  far  to  meet  the  very 
serious  lack  which  at  present  exists.  For  the  class  of  persons  which  prefer  a  University  career,  it  is 
obvious  that  the  system  of  providing  University  courses  has  all  the  general  advantages  possessed  by  liberal 
education.  But,  as  previously  hinted,  this  system  tends  to  be  academic  rather  than  practical ;  liberal  rather 
than  special  and  thorough. 

Much,  of  course,  depends  upon  the  members  of  the  teaching  staff,  and  on  the  reality  of  their 
knowledge  of  commerce  and  trade,  and  of  the  methods  of  British  and  foreign  commercial  houses.  Where 
that  knowledge  is  thorough,  the  proper  orientation  of  subjects  of  instruction  becomes  easy,  and  the  special 
commercial  equipment  of  the  University  tends  also  to  become  of  greater  practical  value. 

Passing  now  to  the  commercial  school  of  the  Birmingham  University,  it  may  be  said  that  its 
organisation  has  been  deliberately  planned  to  meet  existing  conditions  in  the  world  of  commerce  and  trade. 

3.  Faculty  of  Commerce,  University  of  Birmingham. — The  calendar  of  the  University  of  Birmingham 
gives  the  underwritten  information  as  to  the  aim  of  this  "Faculty  of  Commerce,"  as  it  is  called. 
Incidentally  it  may  be  remarked  that  this  is  one  of  the  many  Universities  visited  by  the  Commissioners. 
The  calendar  expresses  the  aim  and  organisation  substantially  in  the  following  language,  viz.  : — 

The  instruction  provided  by  the  Faculty  of  Commerce  furnishes  a  systematic  training,  extending 
over  a  period  of  three  years,  and  consists  of  courses  of  study  of  two  kinds.  Some  deal  with  subjects  which 
are  primarily  of  concern  to  the  future  man  of  business,  hut  which  are,  nevertheless,  capable  of  being  made  the 
instrument  of  a  true  education. .  Others  deal  with  subjects  which  have  long  been  recognised  as  elements  of 
liberal  culture,  and  yet  are  pecidiarly  valuable  for  those  who  are  to  be  engaged  in  commerce  and  manufacture. 
While  certain  parts  of  the  curriculum  are  believed  to  be  serviceable  for  all  classes  of  business  men,  and  are 
prescribed  for  all  students  in  the  Faculty,  other  parts  are  so  arranged  as  to  allow  considerable  freedom  of 
choice,  in  accordance  with  the  prospects,  interests,  and  aptitudes  of  the  individual  students. 

Students  who  have  been  matriculated  in  the  University,  and  have  acquitted  themselves  with  credit  in 
the  requisite  class- work  and  examinations,  are  entitled  to  the  Degree  of  Bachelor  of  Commerce.  Students  may 
matriculate  on  passing  the  Matriculation  Examination  of  the  University,  or  on  producing  e\-idence  that 
they  have   passed   one  of  the  examinations  which    the  University    accepts   in   lieu   thereof,i  _  and   the 

requirements 

'  A  schedule  of  the  exempting  examinations  is  given  in  the  Regulations  for  Matriculation. 
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requirements  in  the  several  subjects  of  the  Matriculation  Examination  are  the  same  for  all  Faculties.- 
The  number  of  subjects  is  also  the  same  ;  but  the  list  from  which  selection  can  be  made  by  students  who 
propose  to  matriculate  in  the  Faculty  of  Commerce  is  in  some  respects  wider,  in  others,  narrower,  than  in 
the  case  of  the  other  Faculties.  i,     •      n         i 

Every  candidate  in  the  Faculty  of  Commerce  is  required  to  pass  in  five  subjects  before  he  is  allowed 
the  next  University  examination.     These  are  : — 

(1.)  English  Language — Literature  and  Historv.  .  ,     _     . 

(2  and  3.)  Two  other  Languages,  from  the  following,  viz.  :— French,  German,  Italian,  Spanish,  Latin. 
(4.)  Mathematics. 
(5.)  One  Science  subject,  chosen  from  the  following :— Mechanics,  Chemistry,  Physiography. 

Though  it  is  considered  very  desirable  that  students  should  enter  upon  their  work  in  the  Faculty  of 
Commerce  with  an  elementary  knowledge  of  two  modern  foreign  languages  at  present,  Latin  and  one  modern 
foreign  language  are  accepted  for  Matriculation. 

The  character  of  the  examinations  in  Italian  and  Spanish,  when  these  languages  are  offered,  is  much 
the  same  as  for  French  and  German. 2 

Although  students  will  not  be  allowed  the  next  University  examination  until  they  have  passed  in 
five  subjects,  they  may  be  matriculated  in  the  Faculty  of  Commerce  on  passing  the  Matriculation 
examination  in  (1)  English,  (2)  Mathematics,  (3)  one  of  the  prescribed  languages,  and  (4)  either  a.  Science 
or  another  language,  but  the  deficiency  must  be  repaired  by  subsequently  passing  in  the  fifth  subject. 

The  Calendar  calls  attention  to  the  fact  that  there  are  other  subjects,  besides  these  examined  upon 
at  Matriculation,  which  may  advantageously  be  studied  at  school  by  boys  looking  forward  to  business 
pursuits.  It  states  that  "  .skill  in  Freehand  and  Geometrical  Drawing  will  in  many  cases  be  found  of 
practical  advantage  in  after  life;  and  a  knowledge  of  Shorthand  will  be  found  especially  useful  by  boys 
whose  careers  depend  entirely  on  their  own  ability  and  exertions." 

Youths  who  desire  a  higher  commercial  education  are  urged  riot  to  leave  school  before  they  can 
pass  the  Matriculation  examination.  Even  after  passing  that  examination,  students  may,  it  is  said,  be  too 
immature  to  benefit  by  a  training  which  calls  for  the  constant  exercise  of  judgment,  and  accordingly, 
although  no  age  limit  is  fixed,  each  case  is  determined  upon  its  merits.  The  Faculty  of  Commerce 
reserves  the  right  of  postponing  the  admission  of  students  who,  according  to  its  judgment,  are  insufficiently 
mature  in  mind  and  character  to  benefit  by  the  instruction.  Such  students  may  be  advised  to  spend  a 
preliminary  year  in  a  workshop  or  counting-house,  and  the  same  course  may  be  followed  in  the  case  of 
students  who  look  forward  to  entering  businesses  in  which  early  practical  training  is  desirable. 

4.  Curriculum  for  the  Degree  of  Bachelor  of  Commerce. — The  regulations  as  to  the  curriculum  in 
Commerce  are  thus  expressed  : — "  Candidates  for  this  degree  are  required  to  have  attended  the  following 
courses  of  study,  and  to  have  passed  the  University  examination  thereon  at  the  end  of  each  of  the  three 
years.  There  will  be  a  viva  voce  examination  in  foreign  languages  in  each  year ;  and  also  in  such  other 
subjects  in  the  third,  and  final,  examination  as  the  examiners  may  determine.  Candidates  may  offer 
themselves  for  the  whole  or  any  pari  of  the  examination  in  an}-  year.  The  names  of  those  who  pass  in 
each  subject  will  be  arranged  in  three  classes,  alphabetically  in  each  ;  and  the  subjects  taken  by  each 
student  will  be  recorded  on  the  degree  testamur,  with  the  class  obtained  in  each.  Only  matriculated, 
students  will  bo  admitted  to  University  examinations  (in  which  external  examiners  co-operate  with  the 
University  staff).  The  class  examinations,  to  which  non-matriculated  students  will  be  admitted,  will  be 
conducted  by  the  University  staff  alone,  and  the  certificates  will  contain  no  distinction  of  classes.  The 
content  of  the  several  courses  will  be  learnt  from  the  syllabuses  which  follow  the  curriculum  ;  and  (in  the 
case  of  courses  in  Modern  Languages  and  Science)  from  those  in  the  announcements  of  the  Faculties  of 
Arts  and  Science." 

The  work  is  as  follows  : — 

First  Year. 

(1.)  Commerce  I.     Two  papers. 

(2.)  Any  two  of  the  following  modern  Languages  :  French,  German,  Spanish,  Italian.     Two  papers  in  each, 

(.3.)  Accounting  I.     One  paper. 

(4.)  European  History  since  the  French  Revolution.     Two  papers. 

(5.)  One  of  the  following  :  (1)  Mathomatica,  (2)  Physics,  (3)  Chemistry,  (4)  Logic. 

Or  two  of  the  following  :  (5)  Geography,  (6)  Elementary  Psychology  and  Logic,  (7)  British  Institutions. 

"  Lmic/uages. — The  examination  in  French  or  German  at  the  end  of  the  first  year  will  be  the  same  as  that  for  the 
Intermediate  Examination  in  Arts.  ^Students,  therefore,  who  select  either  of  these  languages,  and  are  unable,  from  want  of 
preparation,  to  benefit  by  the  first  University  course,  will  begin  with  the  preliminary  course,  and  will  be  expected  to  give 
a  larger  proportion  of  their  attention  to  the  language  in  which  they  are  backward  in  order  to  make  up  the  deticiencj-  as 
rapidly  as  possible. 

"  Provision  will  be  made  for  instruction  in  Spanish  or  Italian.  Students  who  wish  to  select  these  languages  are 
requested  to  communicate  with  the  Dean  of  the  Faculty  of  Commerce  a  few  days  before  the  opening  of  the  Session." 

"  Mathematkx.—K'ithcr  Pure  Mathematics,  Course  I  ((.e,,  Algebra,  Trigonometry,  Geometry),  or  "Applied 
Mathematics,  Course  I "  (i.e.,  Statics,  dynamics,  hydrostatics^.     It  is  not  neeossary  to  specify  these  in  detail. 

"  Physics  and  Chemistry.— The  courses  to  be  taken  in  these  subjects  by  l;hose  students  in  the  Faculty  of  Commerce 
who  select  them  will  bo  determined  after  consultation  with  the  Dean  of  the  Faculty  of  Commerce,  upon  consideration  of 
the  needs  and  purposes  of  the  individual  students.  When  the  course  .arranged  involves  less  expenditure. of  time  on  the 
])ai-t  of  the  student  than  Physics  I,  or  Chemistry  I,  supplementary  work  in  ether  subjects  will  be  required,  and  must  be 
planned  after  oons'iltation  with  the  Professor  of  Commerce." 

Geography.— Tliisis  referred  to  in  the  syllabuses  of  the  Faculty  of  Science. 

Lngir. — Ihe  course  is  shown  in  the  syllabuses  of  the  Faculty  of  Arts. 

ISlementary  PsyrMlorjy  ami  ior/ic— The  syllabuses  of  the  courses  on  education  shew  the  work  demanded. 

It  is  not.neoessary  to  detail  the  above. 

Commerce,  Accounting,  European  History,  and  British  Institutions,  are  referred  to  in  the  syllabuses  below. 

Second 


They  will  be  found  in  the  Regulations  for  Matriculation. 
For  prepared  work,  e.ithr 


\  For  prepared  work,  e.^Arr  Bcrsezio,  /;  CanK  del  (leco  (Richter  Davos)  or  Silvio  Pellico,  Ls  Mle.  PrUiioni,  may  be 
offered  in  Italian  or  Cervantes,  The  Adventure  of  the  Wooden  Horse  and  San-ho  Pama,  Governor  cf  Darataria  (Clarendon 
Press),  in  Spanish,  or  any  other  books  of  similar  length  and  difficulty. 
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,,  ,  r,  TT     ^  Second  Year. 

(1.)  Commerce  II.     Two  papers. 

(2.)  Languages,  a^  in  the  first  year.     Two  papers  in  eaoh. 

(3. )  Accounting  II.     One  paper. 

(4.)  Public  Finance.     One  paper. 

(5.)  Kconomio  Analysis.     One  paper. 

(6.)  One  of  the  following  :-(l)  Mathematics;  (2)  Physics;  (.3)  Engineering;  (4)  Metallurgy. 

I^^  Hi,iorv'nn,7?nlH!'«nlfn°fTi"°^~'^'  Geography,  or  Geology  ;  (6)  Ethic;  (7)  History  and  Institutions  of  France; 
(8)  History  and  Institutions  of  G-ermany  ;  (9)  History  and  Institutions  of  Spain  and  Spanish  America. 

tl,„  „.f:.1Z'Tr;~n.  i"      1     TV  ^T  ^t''\  °"'y  *'^°'"  languages  on  which  they  have  passed  the  examinations  of 

the  previous  year,  or  m  which  they  can  already  shew,  to  the  satisfaction  of  the  Professor  of  the  language,  the  same 
proficiency  as  IS  demanded  at  the  First  University  Examination.  The  work  in  each  language  will  include  ci^t-^rm^on, 
Dictation,  Translation  at  Sight,  Composition,  and  Lectures  on  the  History  of  Literature.  The  books  read  will  consist,  in 
the  earlier  part  of  the  session  of  literaiy  masterpieces;  in  the  later  part  of  the  session,  of  typical  examples  of  foreign, 
oommercia  ,  and  industrial  literature.  The  object  of  the  course  is  to  enable  the  stu.lent  to  keep  abreast,  in  future,  of 
commercial  industrial  changes  m  other  countries  by  consulting  current  foreign  publications 

MathemaHcs.-Either  Pure  Mathematics,  Course  II  {i.e.,  algebra,  trigonometry,  geometry,  differential  and  integral 
calculus),  or  Applied  Mathematics,  Courses  I  or  II  {i.e.,  statistics,  dynamics,  hydrostatics) 

•„  u  -^'J^f'"'  .^"mneenng,  3Ietalluro,/.—The  courses  to  be  taken  in  these  subjects  by  those  students  who  select  them 
wdl  be  determined  after  consultation  with  the  Dean  of  the  Faculty  of  Commerce,  upon  consideration  of  the  needs  and 
purposes  oi  the  individual  students. 

Geography  or  Geolorjy  are  referred  to  in  the  syllabuses  of  the  Faculty  of  Science. 

Ethics  and  Hocial  Philosophy  are  courses  outlined  in  the  syllabuses  of  the  Faculty  of  Arts. 

History,  etc.,  of  France,  Gennaiu/,  and  Spain.— These  courses  can  only  be  selected  by  students  who  are  taking  the 
corresponding  language  courses,  or  have  reached  a  proficiency  in  the  corresponding  languages  equal  to  that  required  in  the 
becond  University  Examination  in  the  Faculty  of  Commerce. 

For  Commerce,  Accounting,  Public  Finance,  and  Economic  Analysis,  the  syllabuses  arc  given  hereunder. 

Third  Year. 
(1.)  Commerce  III.     Two  papers. 

(2.)  Languages,  as  in  the  previous  years.     One  paper  in  each. 
(3.)  Accounting  III.     One  paper. 
(4.)  Commercial  Laws.     One  paper. 
(5.)  Transport.     One  paper. 
(6.)  Subjects  involving  six  papers,  selected  from  the  following  list  :— 

(o)  Technique  of  Trade.     Two  papers. 

{b)  Money,  Credit,  Banking,  and  International  Exchango.     Two  papers. 

(c)  Methods  of  Statistics.     One  paper. 

(d)  Factory  Hygiene  and  Legislation.     One  paper. 

(e)  i.  Physics 
ii.  Chemistry 
iii.  Engineering 

'v.  Ec^onomif  Geology    I"  Two  subjects  at  most  from  this  List. 

vi.  Electro-technics 

vii.  Brewing 

viii.  Mining  ) 

Students  looking  forward  to  a  specifically  mercantile  life  are  recommended  to  select  the  courses  numbered  (a)  to  (c) 
under  6.  Those  looking  forward  to  a  manufacturin<j  career  are  recommended  to  take  {d)  ;  and  after  consideration  of  their 
capabilities  and  prospects,  they  may  be  wise  in  making  a  selection  among  the  courses  i  to  viii  under  (e).  The  details  of 
this  year's  work  will  be  announced  later. 

Languages. — The  work  in  this  year  will  deal  with  Commercial  Correspondence  ;  though,  in  exceptional  cases,  with 
the  consent  of  the  Dean  of  the  Faculty,  the  study  of  the  literature  of  some  particular  branch  of  V)Usiness  in  the  languages 
selected  (e.g.,  on  engineering,  mining,  railwai/  administration,  municipal  administration)  maybe  substituted.  Students  will 
be  allowed  to  select  the  course  in  Commercial  Correspondence  only  in  those  languages  in  which  they  have  reached  the 
proficiency  demanded  at  the  First  University  Examination. 

Scientific  and  Technical  Subjects  in  (e). — The  courses  to  be  taken  in  these  subjects  by  those  students  who  select  them 
will  be  determined  after  consultation  with  the  Dean  of  the  Faculty  of  Commerce.  The  purpose  in  this,  as  in  the  previous 
years,  is  to  give  the  future  man  of  business  such  a  knowledge  of  the  processes  of  manufacture  as  may  be  useful  to  one  whose 
chief  interest,  nevertheless,  is  on  the  commercial  side.  Most  of  the  courses  mentioned  under  (e)  are  more  definitely 
technical  or  professional  than  those  in  the  previous  years  ;  but  uo  student  will  be  admitted  to  a  course  involving 
preliminary  knowledge  unless  that  knowledge  has  been  previously  acquired.  The  arrangements  with  the  several  Professors 
in  the  Faculty  of  Science  will  be  made  through  the  Dean  of  the  Faculty  of  Commerce. 

Factory  Hygiene  and  Legislation. — Particulars  of  this  course  will  bo  announced  later. 

For  Commerce,  Accounting,  Commercial  Law,  Transport,  Technique  of  Trade,  Money  and  Banking,  and  Methods  of 
Statistics,  see  the  syllabuses  below. 

Fees. — The  Composition  Fee  for  the  whole  curriculum  will  be  £21  each  year.  This  includes  the  Membership  Foe  of 
£1  Is. 

Matriculation  £2        Second  Examination  £3 

First  Examination £3        Bachelor  of  Commerce  £3 

Each  of  the  classes  in  the  Faculty  of  Commerce  is  open  to  all  persons  who  are  capable  of  taking  advantage  of  the 
instruction  offered,  whether  they  have  matriculated  or  not  ;  and  pass-certificates  will  be  granted  to  non-matriculated 
students  at  the  end  of  each  session  on  the  results  of  the  class  examinations. 

The  conditions  of  admission  in  the  case  of  non-matriculated  students  are  identical  with  those  for  similar  students  in 
the  Faculties  of  Science  and  Arts.  They  include  registration  in  the  Secretary's  Office,  the  payment  of  a  variable 
membership  fee  (e.gi.,  for  a  single  course  running  through  the  whole  session,  10s.  Gd.),  and  the  payment  of  fees  for  the 
particular  courses  selected  (given  below  with  the  several  syllabuses). 

But  although  only  students  who  have  been  matriculated  can  become  candidates  for  the  degree  of  Bachelor  of 
Commerce,  non-matriculated  students  can  at  any  time  qualify  for  the  degree  by  passing  the  Matriculation  and  other 
University  examinations,  without  further  attendance  upon  courses  already  taken  by  them  ;  provided  that,  before  receiving 
the  degree,  they  have  attended  all  the  required  courses,  and  have  devoted  to  study  within  the  University  an  amount  of  time 
equivalent  to  three  continuous  years. 

5.  Synopses  of  Commercial  Courses,  Birmingham  University. — The  following  will  give  some  idea  of 
the  Courses  in  Commerce.     They  are  quoted  verbatim  et  literatim  from  the  Calendar. 

COMMERCE  AND  PUBLIC  FINANCE. 

Commerce. 

Courses  I  and  II, 

I.  First  Year  :  The  British  Empire,  with  particular  regard  to  existing  circumstances  in  the  colonies  and 
dependencies.  Two  hours  weekly,  by  arrangement.  A  number  of  Special  Reports  will  also  be  called  for  from  each 
student,  upon  topics  asssigned  to  him  for  investigation.     Fee,  £4  4s. 

II.  Second  Year  :  The  United  States,  Germany,  Russia,  France,  other  European  countries,  South  America,  etc. 
Fee,  £4  43,  These 


V26 

These  courses  will  set  forth  the  modern  development  and  the  present  structure  and  position  of  industry  and  trade 
in  the  leading  countries  of  the  world.  This  will  involve  a  consideration  of  geographical  position  and  natural  resources  on 
the  one  side,  and,  on  the  other  side,  of  the  supply  and  organisation  of  capital  and  labour,  and  of  the  state  of  the 
mechanical  arts  ;  and  the  course  will  lead  up  to  a  critical  account  of  international  commercial  relations. 

Commercial  History  and  Commercial  Geography  will  be  largely  introduced  ;  but  they  will  be  treated  in  relation  to 
one  another,  and  in  close  connection  with  the  discussion  of  problems  of  the  present. 

Course  III. 
Third  Year  :  Business  Policy,  in  its  main  principles,  as  indicated  by  industrial  and  commercial  experience. 
The  course  will  deal  with  such  topics  as  the  following  : — 
The  Location  and  Laying-out  of  Works  and  Offices  ;  Capitalisation  ;  Production  on  Large  and  Small  Scale  ;  DifiFeren- 
tiation  and  Consolidation  of  Manufactures  ;  Combinations  of   Manufacturers  or  Merchants  ;  Limited  Companies, 
Private   and   Public— their   Advantages   and    Disadvantages  ;    Factoring   and   Manufacturing  ;    Machinery— its 
Financial  and  Industrial  Consequences  ;  Works  Management ;  Relations  of  Employers  and  Employed— Methods 
of  Remuneration,  Hours  of  Labour  ;  Markets  ;  Advertising  ;  Negotiation  ;  Relation  of  Selling  Markets  ;  Adver- 
tising ;  Negotiation  ;  Relation  of  Selling  Price  to  Cost,  Fixed  Charges  ;  Methods  of  Sale  and  Purchase  ;  Credit ; 
Goodwill ;  and  Trade  Cycles. 

Public  Finance. 

Second  Year.     Fee,  £1  lis.  6d. 

This  course  will  treat  of  Public  Expenditure,  Public  Revenue,  and  Public  Credit,  as  illustrated  especially  in  the 
national,  country,  and  municipal  experience  of  Great  Britain.  It  will  discuss  the  principles  and  methods  of  Taxation,  and 
the  methods  of  contracting  and  extinguishing  Debt ;  and  it  will  include  a  comparison  with  foreign  systems  of  raising 
revenue. 

Students  will  examine  the  last  British  Budget,  and  will  read  a  number  of  the  more  important  Budget  speeches  of 
recent  decades. 

The  course  is  recommended  to  students  who  propose  to  enter,  or  are  already  engaged  in,  municipal  or  banking 
service. 

TRANSPORT. 

Third  Year.     Fee,  £1  lis.  6d. 

The  course  will  give  an  outline  survey  of  the  various  means  of  transportation,  with  a  more  particular  treatment  of 
railways — their  development  and  organisation.  The  forces  influencing  railway  rates  will  be  considered,  and  the  attempts 
of  various  Governments  to  control  and  manage  railways  will  be  explained  and  criticised.  Some  attention  will  also  be 
given  to  ocean  freights,  as  well  as  to  canals  and  other  means  of  internal  communication. 

TECHNIQUE  OF  TRADE. 

Third  Year.     Fee,  £4  4s. 

This  course  will  deal  with  the  organisation  of  the  great  staple  markets  and  commercial  institutions  at  home  and 
abroad,  the  chief  technical  terms,  and  the  most  important  mercantile  documents.  It  will  not  seek  to  reproduce  the 
minuti£  of  counting-house  practice. 

MONEY  AND  BANKING. 

Third  Year.     Fee,  £1   lis.  6d. 

The  functions  and  forms  of  Money  ;  Credit  Instruments  and  their  use  ;  the  functions  of  Banking  and  the  organisation 
of  the  English  Banking  System  as  compared  with  those  of  the  United  States  and  Germany  ;  the  Money  Market ;  and  the 
phseuomena  of  International  Exchange. 

STATISTICS. 

I'hird  Year.     Fee,  £1  lis.  6d. 

This  course  is  intended  to  serve  as  an  exposition  of  the  statistical  methods  most  commonly  employed  rather  than  as 
a  description  of  mere  results.  The  chief  governmental  statistics  of  Great  Britain,  dealing  with  trade  and  manufactures, 
will  be  examined  ;  and  an  attempt  will  be  made  to  indicate,  after  a  consideration  of  the  mechanism  for  securing  information 
employed  in  each  case,  the  extent  to  which  the  results  arc  of  value,  and  the  way  in  which  they  might  be  rendered  more 
serviceable. 

ECONOMIC  ANALYSIS. 

Second  Year.     Fee,  £1  lis.  6d. 

This  course  will  take  a  rapid  survey  of  the  whole  of  the  wealth-producing  and  wealth-distributing  activity  of 
society.  It  will  seek  to  disentangle  the  larger  forces  at  work,  to  direct  attention  to  the  complex  relations  of  cause  and 
eflfect,  and  to  indicate  the  general  causes  and  criteria  of  national  prosperity.  It  will  thus  supplement  the  courses  on 
Commerce  by  (1)  emphasising  the  general  considerations  only  incidentally  touched  upon  therein,  and  (2)  connecting 
commerce  with  other  sides  of  national  life. 

HISTORY.— EUROPEAN  HISTORY. 

First  Year. — Two  hours  weekly,  by  arrangement.     Fie,  £2  12s.  6d. 

This  course  will  present  the  broad  outlines  of  the  political  and  constitutional  history  of  Europe  and  America,  since 
the  French  Revolution.  Its  object  is  to  assist  the  student  to  realise  the  forces  which  have  been  at  work  in  shaping  the 
present  condition  of  western  society,  and  to  realise  the  motives  (other  than  those  primarily  economic)  which  now  influence 
the  policies  of  contemporary  statesmen  and  parliaments. 

BRITISH  INSTITUTIONS. 

First  Year.— Two  hours  weekly,  by  arrangement.     Fee,  £2  12s.  6d. 

In  this  course  an  account  will  be  given  of  all  the  more  important  parts  of  the  governmental  machinery  of  the  British 
Emqire.  First  of  Great  Britain  and  Ireland,  from  the  Parish  Council  up  through  the  District,  Borough,  and  County 
Councils  to  Parliament  itself,  together  with  the  Judiciary  and  the  Central  Executive  Departments,;  then  of  the  chief 
self-governing  daughter  peoples— Canada,  Austrulia,  South  Africa  ;  then  of  the  Crown  Colonies  and  India  ;  and  finally  of 
the  Privy  Council  and  other  Imperial  institutions. 

ACCOUNTING. 

Course  /.- 

Instruction 
Double  Entry,  and 
books,  leading  up  to  1 
Balance-sheet,  and  '" 
and  accounts. 

Course  I.— A.  Wednesday,  9'30  to  10'30,  during  the  Winter  Term. 

The  Professor  of  Mathematics  will  give  a  short  course  of  lectures  on  the  Theory  of  Compound  Interest,  Annuities, 
and  Sinkmg  Funds,  together  with  an  explanation  of  the  construction  and  use  of  Interest,  Annuity,  Life,  and  Sinking  Fund 
Tables.  Opportunity  will  also  be  taken  m  connection  with  this  course  to  give  some  training  in  rapid  arithmetical  methods. 
The  course  is  recommended  for  Accountants,  Surveyors,  and  Actuaries,  but  is  not  obligatory  on  other  students  in  the 
Faculty  of  Commerce. 

Course  II. 
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Course  II.— Second  Year.     Fee,  £3  3a. 

,  .  T-^'^  "t"!'^"^^®  ^-'^^  ^?^'"  ^^'1*^  ^  *'i''*'her  explanation  of  the  technique  of  Accounting.  This  will  include-(l)  A 
description  o  the  various  forms  of  books  suitable  for  different  requirements,  with  an  explanation  of  the  sectional  balancing 
of  books  ;  (2)  An  outline  of  the  forma  of  Books  and  Accounts  adapted  to  different  classes  of  undertakings,  such  as  Banks, 
Pabhc  Authorities,  (,asworks.  Shipping  Companies,  Railways,  Tramways,  Collieries,  Breweries,  Manufacturers,  Merchants, 
^^°;'-  l^l.  ?s?,'='''Pt""?  of  the  books  and  forms  required  in  connection  with  the  Share  Capital,  Mortgages,  and  Debentures 
01  Joint  stock  Companies,  and  examploa  of  Partnership  Accounts. 
This  will  be  followed  by  an  explanation  of — 

(1)  Executorship  Accounts,  including  Probate  and  Residuary  Accounts  ; 

(2)  Bankruptcy,  Liquidation,  and  Receivership  Accounts  ; 

(3)  The  preparation  of  Accounts  for  Income-tax  Returns  and  Appeals. 

To  this  will  be  added  a  consideration  of  the  checks  and  arrangements  necessary  to  ensure  accuracy  in  account-books 
and  the  verihcation  of  accounts  ;  and  a  description  will  bo  given  of  Office  and  Works  staff  and  (irganisation  so  far  as  is 
necessary  to  make  the  methods  of  book-keeping  properly  intelligible. 

Students  may  be  exempted,  with  the  consent  of  the  Dean  of  the  Faculty,  from  such  parts  of  this  course  as  are  too 
special  or  technical  for  their  individual  requirements  :  and  a  choice  of  questions  will  be  allowed  in  the  examination. 

After  this  study  of  the  mechanism  of  accounting,  the  work  of  the  course  will  be  directed  to  its  higher  purpose— to 
give  students  a  grasp  of  principles  which  shall  enable  them  to  comprehend  the  significance  of  accounts  and  understand  the 
process  by  which  the  earnings  and  values  of  industrial  properties  are  computed.  This  will  include  an  analysis  of  Receipts, 
Disbursements,  Assets,  and  Liabilities,  in  various  kinds  of  industry,  and  a  consideration  of  Depreciation  and  Appreciation 
of  Stock  and  Equipment,  Interest,  Sinking  Funds,  Reserve  Fund,  Reserves,  (.rross  and  Net  Profit,  Working  Capital,  and 
Goodwill,  with  an  elementary  treatment  of  Costing  and  Cost  Accounts.  A  number  of  published  balance-sheets  will  be 
studied,  and  students  will  be  set  exercises  in  their  interpretation. 

Course  III.  — Third  Year.     Fee,  £4  4s. 

The  course  will  begin  with  a  discussion  of  Statistical  Accounts  and  of  Head  Office  and  Branch  Accounts,  and  a 
consideration  of  systems  for  centralising  the  Book-keeping  of  Branches. 

But  it  will  be  mainly  devoted  to  a  consideration  of  Departmental  Book-keeping  and  Accounts,  Stock  and  Stores 
Accounts,  and  advanced  Costing  and  Cost  Accounts,  suitable  for  various  undertakings. 

Attention  will  be  called  to  the  several  possible  systems  of  Costing,  and  the  merit  and  weakness  of  each  ;  the  several 
circumstances  to  be  borne  in  mind  in  various  typical  businesses  when  constructing  a  system  ;  and  the  necessary  limitations 
of  cost  accounts. 

COMMERCIAL  LAW. 
Third  Year.     Fee,  £3  3s. 

Contracts ;  Agency ;  Partnership  and  Company  Law  ;  Bankruptcy  ;  the  Law  of  Cheques  and  Bills  of  Exchange ; 
the  Law  of  Patents ;  the  Law  of  Master  and  Servant. 

SCHOLARSHIPS. 
A  Scholarship  of  the  value  of  £30  per  annum,  given  by  members  of  the  Dudley  and  District  Chamber  of  Commerce, 
will  be  awarded  to  candidates  from  that  district  who  are  qualified  to  enter  the  Faculty  of  Commerce  in  the  University,  in 
October,  1902. 

6.  Faculty  of  Commerce,  University  of  Manchester. — The  University  of  Manchester  has  established 
a  Faculty  of  Commerce,  conferring  the  degrees  of  BacJielor  and  Master. 

The  matriculation  conditions  are  practically  identical  with  those  of  the  University  of  Birmingham. 

Candidates  of  the  Bachelor's  degree  are  i-equired  to  satisfy  the  examiners  in  the  following  subjects, 
viz.,  (i)  Political  Economy  ;  (ii)  Geography ;  (iii)  Modern  History ;  (1%)  A  modern  language ;  (v)  The 
Organisation  of  Industry  and  Commerce  ;  (vi)  Accounting ;  (vii)  Commercial ;  (viii)  A  special  subject  as 
follows  :  One  subject  from  Group  (a),  or  two  subjects  from  Group  (b),  and  two  subjects  from  Group  (c). 
Candidates  who  do  not  select  a  subject  from  Group  (a)  are  required  to  ofifer  one  modern  language  at  least 
from  Group  (b).     These  groups  are  ; 

Group  (a)  A  Science. 

Group  (b)  A  Science  ;    a  second  Modern  Language  ;  an  advanced   stage   of   a   Modern   Language ; 

Currency  and  Banking. 
Group  (c)  Accountancy  ;  Foreign  Trade  and  Foreign  Exchanges  ;  Kailway  Economics  and  Transport ; 
the   Cotton   Industry ;    Special   Period    in    Economic    History ;    Public   Finance ;    Statistics ; 
Insurance ;  the  Law   of   Patents,   Designs,  and  Trade  Marks ;  International  Law  ;  a  Special 
Subject  in  Geography  ;  Political  Science. 
Candidates  may  present  themselves  for  any  one  subject  or  any  selection  of  subjects  at  once,  and  a 
candidate  who  presents  himself  in  more  than  one  subject  may  be  held  to  have  satisfied  the  Examiners  in 
any  or  all  of  the  subjects  in  which  lie  has  offered  himself. 

Candidates  who  have  passed  the  final  degree  examination  of  this  or  any  other  University  of  the 
United  Kingdom,  or  who  present  evidence  of  University  study  satisfactory  to  the  Board  of  Faculty,  are 
to  be  excused  such  attendance  as  the  Faculty  may  determine,  and  may  graduate  after  two  years  of  study  in 
the  subjects  for  the  degree. 

The  degree  of  Master  of  Commerce  is  to  be  conferred  upon  Bachelors  of  Commerce  when  of  three 
years'  standing  from  the  date  of  their  graduation  as  Bachelors,  subject  to  the  conditions  contained  in  the 
following  paragraph  : — 

Candidates  for  the  Master's  degree  are  to  be  required  to  offer  a  dissertation  on  some_  subject 
approved  by  the  Faculty,  and  must  also  submit  to  such  examination  as  the  Examiners  may  desire. 

Qualifying  courses  for  degrees  are  arranged  at  such  hours  as  to  make  it  possible  for  students  engaged 
in  business  to  graduate  in  the  Faculty,  but  candidates  who  have  not  attended  approved  courses  of  study  in 
the  University  for  at  least  seven  hours  a  week  each  year  for  three  years  are  not  admitted  to  the  degree 
without  attending  courses  of  study  approved  by  the  Board  of  Faculty  for  one  or  more  additional  years. 
The  following  subjects  and  hours  of  attendance  shall  be  required  for  the  examination  :— 

Political  Economy  (2  hours  a  week  throughout  the  session)  : — 

The  Economics  of  Consumption,  Production,  Exchange,  and  Distribution. 

Geography  (2  hours  per  week)  ; — 

Definition   and  description   of   geographical   conditions   and  their  influence   on   economic   and 
political  development. 
Modern  History  (2  hours  per  week)  : — 

Outlines  of  General  History  from  the  fall  pf  Napoleon,  with  special  reference  to  social  and 
economic  developments.  Modern 
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Modern  Languages  (3  hours  per  week)  :— 

(1.)  Interpretation  of  prescribed  books  with  literary  and  graTamatioal  queitions. 
(2.)  Unseen  translation  from  and  into  English. 
(3.)  Composition  and  commercial  correspondence. 
(4.)  Dictation  and  conversation. 

The  Organisation  of  Industry  and  Commerce  (2  hours  per  week)  : — 

A  description  and  analysis  of  modern  industrial  and  commercial  conditions. 

Accounting  (1  hour  a  week  for  two  winter  terms,  but  candidates  without  experience  are  required  to 
attend  for  one  hour  a  week  for  three  terms  or  even  for  four) : — 
The  principles  and  practice  of  Accounting. 

Commercial  Law  (1  hour  per  week)  : — 

The  principles  of  Law  applicable  to,  and  the  more  important  cases  bearing  upon  the  following 
subjects,  viz.  :  Principal  and  Agent  ;  Partnerships,  Limited  Companies ;  Mercantile 
Securities  ;  Guarantees ;  Carriage  by  Land  ;  Carriage  by  Sea  (Charter  Parties  and  Bills  of 
Lading) ;  Policies  of  Insurance ;  Sale  of  Goods  ;  Bills  of  Exchange ;  Cheques  and  Notes ; 
and  Bankruptcy. 

Successful  candidates  in  the  examinations  are  in  two  classes  (grades),  but  the  names  of  candidates 
who  have  qualified  by  examinations  for  the  degree  are  arranged  in  alphabetical  order,  without  distinction  of 
classes.  Examinations  in  all  subjects  are  held  once  a  year.  No  distinction  is  made  in  the  classes  for  the 
Master  of  Commerce  degree. 

7.  Higher  Commercial  Certificates,  Manchester  University  : — "  Higher  Commercial  Certificates  "  are 
awarded  in  the  Manchester  University,  under  the  following  conditions,  viz.  : — ■ 

(1)  The  evidence,  before  commencing  the  course  of  attainments  of  a  standard  similar  to  that  required 

for  the  Matriculation  Examination  of  the  University. 

(2)  The  course  for  the  first  year,  or  its  equivalent,  includes  : — 

(a)  One,  at  least  of  the  following  languages  : — (i)  French  ;  (ii)  German ;  (iii)  Spanish. 

(b)  Geography. 

(c)  Law. 

(d)  A  subject  in  Economics  or  Commerce. 

(e)  An  optional  subject  (to  be  approved  by  the  Vice-Chancellor   of  the  University)  from  among 

the  courses  of  instruction  shewn  in  the  University  Calendar. 

(3)  The  course  for  the  second  year,  or  its  equivalent,  will  include  : — 

(a)  At  least  one  of  the  languages  named  above. 

(b)  Geography. 

(c)  Law. 

(d)  A  subject  in  Economics  or  Commerce. 

(e)  An  optional  subject,  under  the  same  conditions  as  in  the  first  year. 
(4.)  The  attendance  required  in  the  various  subjects  is  as  follows  : — 

(a)  In  a  Modern  Language,  not  less  than  three  hours  a  week. 

(b)  In  Geography,  two  hours  a  week  in  the  first  year,  and  one  hour  in  the  second  year. 

(c)  In  Law,  not  less  than  one  hour  a  week  in  one  of  the  two  years,  and  two  hours  a  week  in  the 

other. 

(d)  In  Economics  or  Commerce  not  less  than  one  hour  a  week  in  one  of  the  two  years,  and  two 

hours  a  week  in  the  other. 

(e)  In  optional  subjects,  not  less  than  three  hours  a  week. 

(5)  Candidates  may  obtain  permission  to  substitute  other  courses  for  one  or  more  of  those  above  specified. 

8.  Synopses  of  Subjects— Faculty  of  Commerce,  Manchester  University. — The  following  synopses  of 
the  various  courses  will  give  an  indication  of  how  the  subjects  are  treated  in  detail. 

Political  Economy. 

I.  Tlie  Principles  of  Political  Economy.  — (Two  hours  weekly  ;  fee,  £2  12s.  6J.  per  course). 
Political  Economy,  the  character  cf  its  data  and  the  methods  by  which  they  are  studied ;  the  extent  of  economic  science 

and  its  place  among  the  sciences  ;  its  relation  to  practice  ;  the  meaning  of  Economic  Law  ;  the  factors  in  production 
and  their  combinations  ;  labour  and  natural  agents  ;  Capital,  its  influence  and  the  conditions  of  its  accumulation; 
wants  in  relation  to  demand  ;  varieties  of  demand  ;  value  in  relation  to  riches  ;  price,  utility,  and  cost  of  production '; 
determinates  of  ratios  of  exchange  ;  the  elements  of  cost  ;  complex  problems  of  value  ;  the  law  of  rent ;  interest  and 
profits  ;  causes  of  the  rates  of  wages  ;  general  theory  of  the  value  of  money  ;  the  theory  of  international  trade  and  its 
relation  to  the  home  trade  ;  the  value  of  foreign  bills  ;  principles  of  taxation. 

II.  Currency  and  Exchange. — (Not  given.) 

III.  Public  Fiiiance  and  Taxation. — (Fee,  £1  lis.  6d.). 

The  growth  of  national  and  local  revenue  and  expenditure.  Sources  of  public  revenue.  Income  from  proprietary  State 
rights  and  State  enterprises.  Revenue  from  taxation  ;  the  principles  of  taxation  ;  proportional  and  progressive 
taxation  ;  the  smgle  tax  ;  the  general  property  tax  ;  the  income  tax  ;  the  inheritance  tax  ;  the  taxation  of  corporations  ; 
indirect  taxes  ;  the  incidence  of  taxation.  Revenue  from  loans  ;  the  management  of  public  debts  :  the  growth  of  the 
National  Debt  and  its  influence  on  industry.  -^  x  >         a 

An  analysis  of  public  expenditure,  national  and  local. 
The  Budgetary  System  : 

Throughout  reference  is  made  to  the  financial  organisation  and  the  methods  of  taxation  in  the  British  Colonies,  in  the 
United  States  of  America,  and  in  the  chief  European  countries. 

This  class  must  be  attended  by  candidates  for  the  Bachelor  of  Commerce,  who  offer  Public  Finance 
as  a  special  subject. 

IV.  Political  Economy.— (Two  days  a  week  for  the  session  ;  fee,  £2  12.s,  6d.). 

(a)  Questions  of  Economic  Theory. 

(b)  Statistical  Investigation. 

(c)  Problems  in  the  Organisation  of  Industry.  Industry 
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Industry  and  Commerce. 

I.   The  Organisation  of  Industry  and  Commerce  (considered  historically  and  comparatively). 

The  lectures  are  divided  into  the  following  two  groups,  each  of  which  occupy  half  the  session.  Either 
group  may  be  taken  alone. 

A.  Industrial  Organisation  (including  the  organisation  oE  markets  and  problems  of  Labour  and  Capital 

in  their  relation  to  each  other)  : — 

Generallawa  of  industrial  development ;  the  inter-dependence  of  marketphccnomena  and  industrial  phsenomena  ; 
generallaws  of  development  in  dealing  ;  large  and  small  businesses  ;  Companies  and  Trusts  ;  Co-oporation. 

The  chief  groups  of  markets,  their  history  and  present  constitution  ;  the  Stock  Exchange,  produce  markets 
(especially  the  Cotton  Market),  and  markets  for  manufactures  :  dealings  in  futures. 

The  great  industries  in  different  countries,  their  history  and  characteristics  regarded  comparatively  and 
analytically  ;  Agriculture,  Mining,  the  Iron  and  Steel  Industries,  Engineering,  the  Textile  Industries,  Miscellaneous 
Trades,  Statistical  Methods.  .       fa  6. 

Problems  of  Distribution;  Trade  Unions,  their  hi.story  and  influence;  Employers'  Associations;  Modern 
Socialism  ;  Labour  Legislation, 

B.  The  Organisation  of  Commerce. — (Fee,  £2  12s.  6J.)  : — 

Methods  of  estimating  the  value  of  foreign  trade.  Imports  and  Exports.  Direct  and  Indirect  Exchange.  The 
Balance  of  Trade.  Main  factors  in  the  expansion  of  international  trade.  Political  and  Social  forces.  The  growth  of 
Capital  and  the  organisation  of  the  money  market.  The  working  of  the  foreign  exchanges.  Transport  Development : 
etBcienoy  of  marketing  ;  cost  of  freight  and  insurance.  Commercial  consolidations.  The  State  and  the  control  of 
the  agencies  of  transport  and  communication.  The  modern  organisation  of  commercial  intelligence.  Tariff  policy 
and  commercial  expansion.  Examination  of  the  development  in  the  foreign  trade  of  the  several  leading  States  with 
the  consideration  of  their  tariff  policy,  special  attention  being  given  to  the  commercial  development  of  the  British 
Empire,  France,  Germany,  and  the  United  States  of  America. 

Both  sections  of  this  class  must  be  attended  by  candidates  for  the  degree  of  Bachelor  of  Commeijoe 

II.  The  Cotton  Industry. — (A  course  of  four  Lectures  ;  fee,  5s.). 

(1)  The  rise  and  early  progress  of  the  Machine  Cotton  Industry  in  Great  Britain,  the  United  States,  and  the  European 

Continent. 

(2)  Progress  of  the  Industry  in  Great  Britain,  the  United  States,  and  the  European  Continent  since  1870. 

(3)  The  extension  of  the  Machine  Cotton  Industry  to  India,.  Japan,  and  China. 

(4)  The  present  position  and  prospects  of  the  Industry  in  the  several  competing  countries. 

III.  Railway  Economics. — (Fee,  12s.  6d.  for  course  of  Lectures  lasting  one  term). 

The  lectures  on  Railway  Economics  are  arranged  to  cover  a  course  of  instruction  extending  over 
two  years.  Courses  I  and  II  are  taken  in  the  first  year  and  Courses  III  and  IV  in  the  second  year.  In 
each  year  a  set  of  lectures,  mainly  descriptive  of  the  present  detailed  working  of  railway  systems,  and 
including  some  account  of  the  law  relating  to  railway  transport,  occupies  the  first  term,  and  a  set  of 
lectures  upon  the  problems  of  transport  regarded  more  generally  analytically,  and  considered  with  reference 
to  different  countries  and  the  history  of  transport,  occupies  the  second  term. 

I  Course  treats  of:  The  receipt  and  delivery  of  goods;  (2)  metliod  of  dealing  with  goods; 
(3)  methods  of  charging  for  goods ;  (4)  methods  of  dealing  with  passenger  traffic  ;  and  (5)  elements  of 
the  Law  of  Carriers. 

The  II  Course  deals  with  :  (1)  Railway  Geography,  especially  with  reference  to  the  United  Kingdom  ; 
(2)  Railway  History  ;  (3)  the  Railway  systems  of  different  countries. 

In  III  Course  are  treated  :  (1)  The  preparation  of  goods  and  passenger  accounts  ;  (2)  the  fixing  of 
rates  and  fares  ;  (3)  Law  relating  to  Railway  Charges  and  Liabilities  (Railway  and  Canal  Traffic  Acts). 

The  IV  Course  deals  with  :  (1)  Analysis  of  the  business  of  transport  and  comparison  with  other 
businesses ;  (2)  railway  policy  and  the  policy  of  states  in  relation  to  railways ;  (3)  the  theory  of  rates  ; 
(4r)  railway  problems. 

IV.   Banking  and  Exchange. 

First  year  ; — Fee  :  12^.  6d.  for  each  of  the  first  two  terms  and  6s.  6d.  for  the  last. 
1st  Term  :• — 

Currency  and  Exchange  --Vnnctions  o{  money;  the  evolution  of  modern  money:  its  qualities  ;  the  state  and  the 
control  of  currency  ;  seigniorage  and  mint  regnlatious  ;  circulation  and  Gie.«ham's  Law  ;  legal  tender  money  ; 
standard  and  token  money  ;  credit  and  commercial  money  :  its  dangers  ;  convertible  and  inconvertible  paper 
money  ;  the  suspension  of  cash  payments  ;  the  quantity  of  money  ;  historical  illustrations  ;  the  appreciation 
of  gold  ;  its  signiKoance  ;  bimetallism  .  the  case  for  and  against  ;  international  money  ;  the  development  of 
credit  money  ;  ideals  of  monetary  development ;  the  relation  of  currency  and  banking. 

Money  and  exchange  ;  the  theory   of  tlie  foreign  exchange  ;  international  indebtedness  ;  the  equation 
of  international  demand  ;  fluctuations  in  the  prices  of  bills. 

2nd  Term  ;— 

The  Principles  and  Practice  of  Banking.— 'Rd.xAictxyitaX:  its  functions.  Deposits:  importance  and  growth.  Bank 
investments  and  the  management  of  deposits.  Deposit  of  \aluables.  Banking  profits.  Advances  :  cash, 
credit,  and  overdrafts.  The  foreign  exchanges  and  bankers'  acceptances.  Financing  of  exports  and  imports. 
Banking  instruments,  notes,  and  cheques,  discount  of  bills,  bills  of  lading,  dock  warrants,  letters  of  credit,  and 
other  documents.     The  money  market.     Bank  rate.     Commercial  crisis. 

Srd  Term  :— 

Six  lectures  on  Parliamentary  Reports  and  Acts  relative  to  (1)  the  Currency;  (2)  the  Banking 
system  of  the  United  Kingdom. 

Second  Year. 
1st  Term:— Fee,  I2s.  6d.  :— 

The  Banks  and  Banking  System  of  the  United  Klngdom.-^-Q.  Banking:  its  nature  and  functions.  The  various 
classes  of  banks.  Growth  of  banking  in  the  Unite.l  Kingdom.  The  banking  system  of  England.  The  Bank 
of  England  :  its  relation  to  the  Government,  the  banks,  and  the  public.  Private  banks.  Joint  stock  banks. 
Banking  in  Scotland  and  Ireland.  The  issue  of  notes  in  the  United  Kingdom.  Post-office  and  trustee 
savings  banks.  Foreign  and  Colonial  banks.  Bill-brokers.  The  connection  between  a  country  bank  and  its 
London  agent.  The  inter-dependence  of  the  various  p.arts  of  the  banking  system  Bankers  clearing-house 
system.  The  gold  reserve.  The  one  reserve  system.  The  development  of  British  banking.  Branch  banks 
and  amalgamations 
3— 4Z 
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2nd  Term— Fee,  12s.  6d.  ;— 

Foreign  and  Colonial  Banks.—Thia  course  deals  with  the  banking  systems  of  leading  foreign  countries,  and 
of  the  British  Colonies  ;  attention  being  given  also  to  currency  conditions  existing  in  these  countries. 

Srd  Term— Fee,  6s.  6d.  :— 

Discussion  and  enquiry  class  and  a  seminar  class  to  consider  points  of  special  importance  and  difficulty  in  currency 
and  banking. 

Attendance  at  the  above  courses  for  two  hours  a  week  ensures  a  completion  of  the  subject. 
These  courses  must  be  attended  by  candidates  for  the  Bachelor  of  Commerce  who  offer  Currency 
and  Banking  as  a  special  subject. 

Economic  History. 

T.   The  Economic  History  of  England  from  1327-1503.— (Fee,  £1  lis.  6d.  for  the  course.) 

Session  1905-1906  ;  The  Economic  History  of  England  from  1603-1760. 
Session  1906-1907  :  The  Economic  History  of  England  from  1760-1900. 
The  course  upon  one  of  these  periods  must  be  attended  by  candidates  for  the  Bachelor  of  Commerce 
degree  who  offer  a  period  in  Economic  History  as  a  special  subject. 

II.  The  History  of  the  English  Poor-Law.—{Fee,  £1  lis.  6d.  for  the  course.) 

III.  The  Organisation  of  Industry  and  Commerce. 
In  this  course  the  main  features  in  the  history  of  modern  industry  and  commerce  are  given. 

Modern  History. 
Outlines  of  General  History  from  1815,  with  special  reference  to  social  and  economic  developments. 
The  fee  for  this  course  is  £2  13s.  6d.,  and  it  must  be  attended  by  candidates  for  the  degree  of  Bachelor  of 
Commerce. 

Geography. 

I.  Matriculation  Class. 
For  this  class  a  course  of  lectures  per  session  for  men,  and  also  for  women,   are  delivered,  the  fee 
for  the  two  courses  being  £2  12s.  6d.     The  lectures  are  as  follows  : — 
1st  Course : — 

(1.)  The  agents  at  work  on  and  beneath  the  surface  of  the  earth  :  water  ;  frost ;  snow  ;  ice  ;  the  atmosphere  ;  chemical 
action  in  building  up  and   destroying ;  organic  action  ;  the  phsenomena  resulting  from  earth-heat ;  volcanoes 
earthquakes  ;  elevation  and  depression  of  land  ;  mountain-making  and  valley-carving  ;  hot  springs. 
(2.)  The  distribution  of  land  and  water. 
Snd  Course : — 

The  construction  of  maps  ;  the  influence  of  natural  conditions  on  industry  and  commerce  ;  the  commercial  highways 
of  the  world  ;  the  growth  of  the  British  Empire  ;  the  chief  commercial  centres,  principal  products  and  trade,  etc. ,  of 
the  various  colonies  and  dependencies  ;  the  United  Kingdom  :  its  population,  government,  industries,  commerce,  etc. 

II.  Commercial  and  Political  Geography. — (Fee  for  the  course,  £2  123.  6d.) 
The  object  aimed  at  in  the  lectures  is  to  give  a  description  and  explanation  of  the  influence  of 
geographical  phenomena  upon  the  economic  development  of  the  leading  industrial  nations  of  the  world 
and  of  the  countries  with  which  they  trade.  The  course  is  divided  into  two  parts,  the  first  dealing  with 
the  general  principles  involved,  and  the  second  with  the  application  of  these  principles  to  regional  geography. 
The  subjects  dealt  with  in  each  are  as  follows  : — 

A. — Gennral. 

The  geographical  conditions  determining  human  settlements  and  the  development  of  civilisation. 

Climate. — The  various  conditions  on  which  it  depends,  and  the  extent  to  which  man  has  been  able  to  modify  its 
influence. 

Vegetation,  as  determined  by  climatic  and  edaphic  considerations.  The  principal  economic  plants  of  the  world,  and 
the  conditions  necessary  for  their  growth. 

A  description  of  the  more  important  minerals  of  commercial  value,  the  state  in  which  they  are  found,  the  methods 
by  which  they  are  worked,  and  the  uses  to  which  they  are  put. 

The  development  of  communication — physical  controls  and  the  modifying  influence  of  human  action  and  invention. 

Geographical  considerations  whicli  affect  the  distribution  and  localisation  of  industry,  the  growth  of  towns  and 
industrial  communities,  and  the  development  of  commerce. 

The  importance  of  human  action  on  economic  development — the  influence  of  race,  government,  education,  etc.,  on 
the  industrial  progress  of  nations. 

B. — Regional. 

In  this  part  of  the  course,  the  principles  laid  down  in  the  previous  part  are  applied  to  different  regions  of  the  earth. 
Natural  conditions  are  described  in  so  far  as  they  influence  industrial  life.  An  account  is  given  of  the  agricultural,  mining, 
and  manufacturiug  industries  of  each,  the  chief  lines  of  communication,  the  most  important  articles  of  export  and  import, 
and  the  influence  of  national  characteristics  on  industrial  progress. 

Special  attention  is  paid  to  the  countries  of  Central  Europe,  the  United  States,  the  different  parts  of  the  British 
Empire,  and  those  foreign  countries  with  which  we  have  important  commercial  relations. 

There  is  also  a  course  of  lectures  given  on  the  Economic  Geology  of  the  British  Isles  as  an  index  to 
the  geology  of  the  world.  For  the  attainment  of  the  degree  of  Bachelor  of  Commerce,  this  course  must  bo 
attended. 

III. — The  Geography  of  Central  Europe,  with  special  reference  to  pohtical  and  economic  development 

1  hour  per  week. — (Fee,  £l'lls.  6d). 

This  course  must  be  attended  by  candidates  of  the  Degree  of  Bachelor  of  Commerce,  who  offer  a 
special  subject  in  Geography. 

There  is  a  course  in  Political  Philosophy,  the  fee  for  which  is  £1  lis.  6d.,  and  a  coarse  in  Commer- 
cial Law,  the  fee  being  also  £1  lis.  6d.     It  deals  with  the  following  subjects  : 

Principal  and  Agent  ;  Partnership  ;  Company  Law  ;  Mercantile  Securities  and  Guarantees. 

Carriage  by  land  ;  carriage  by  sea  (Charter  Parties  and  Bills  of  Lading)  ;  policies  of  insurance  ;  sale  of  goods ;  bills  of 
exchange,  cheques,  and  notes  ;  bankruptcy. 

These  classes  must  he  attended  by  candidatjs  for  the  degree  of  Bijhelor  of  Cornmerce. 

ACCOUNTINO 
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Accounting. 

There  are  three  courses  in  this  subject,  which  are  as  follows  : 

Ut  Coitrse;  This  course  the  fee  for  Which  is  £1   5s.,  is  designed  especially  for  those  who  have  no 

knowledge  of,  or  whose  acquaintance  with  book-keeping  is  but  slight,  and  as  an  introduction  to 

the  second  and  third  courses.     The  following  are  the  details  :— 

A  complete  explanation  of  the  theory  and  practice  of  Double   Entry  Book-keeping  up  to  and  including  the 

preparation  of  simple  Balanoe-Sheets  and  Proht  and  Loss  Accounts  ;  with  some  brief  remarks  on  the  accounts  requirld  for 

Income-tax  purposes.  ^ 

2nd  Course  :  This  course  is  supplementary  to  that  given  above,  and  is  designed  also  for  accountant 
students  and  others  thoroughly  grounded  in  the  principles  of  double  entry.  The  fee  is  12s.  6d. 
The  details  are  as  hereunder : — 

■  1  .C^°'""5!^°^?^  '"^^^  the  Trial  Balance,  this  course  comprises  fuller  explanation  of  technical  accounting, 
mcluding  :  btatutory  books  for  companies,  consignment  accounts  ;  depreciation,  reserves,  reserve  funds  :  the 
principles  governing  the  division  of  profits  ;  the  valuation  of  stocks  ;  income-tax,  etc.,  etc. 

3rd  Course:  The  third  course,  the  fee  for  which  is  also  12s.  6d.,  deals  with  :  Advanced  Accounting, 
including  a  full  consideration  of  accounts  for  income-tax  returns  and  appeals,  partnership  accounts, 
executorship  accounts,  cost  accounts,  etc. 

Candidates  taking  Accounting  for  the  degree  of  Bachelor  of  Commerce  are  required  to  attend  Course 

II.  but  for  those  without  experience  Course  I  is  also  necessary,  and  attendance  at  Course  III  is  desirable. 

Languages. 
The  Language  courses  are  as  follows  : — 
I.  French. — Translation,  Correspondence  and  Conversation,  the  fee  for  which  is  £3  10s. 
II.  German. — Translation,  Correspondence  and  Conversation,  the  fee  for  which  being  £3  10s. 

III.  Spanish. — Instruction  in  this  language  is  given  in 

(i)  An  Elementary  Glass,  the  subjects  of  which  are  accidence,  translation  from  English, 
reading.  The  translation  of  easy  Spanish  commercial  letters  is  taught  later  on.  Spanish 
conversation  is  practised  from  the  earliest  stages.     And  in 

(ll)  An  Advanced  and  Higher  Commercial  Class,  where  instruction  is  given  in  higher 
commercial  work,  and  reading  of  Spanish  modern  literature,  special  attention  being 
given  to  Conversation  and  Commercial  Correspondence.    The  fee  for  each  class  is  £3  10s. 

IV.  Arabic. — Elements  of  the  Grammar  of  classical  Arabic,  and  reading  of  simple  prose.     The  phsenomena 

of  modern  written  Arabic,  and  of  spoken  dialects,  with  special  reference  to  Egypt.  The  reading 
of  texts  in  the  written  and  spoken  languages  ;  reading  and  writing  of  Arabic  letters.  The  fee 
for  this  course  is  £2  12s.  6d. 

V.  Chinese. — Instruction  is  given  in  this  language  for  at  least  six  hours  a  week,  including  practice  in 
writing  and  pronunciation  (Pekingese).  And  there  are  two  classes,  viz.,  (a)  for  beginners,  and 
(b)  Advance  Course  for  students  who  have  regularly  attended  the  first  year's  course  or  first  two 
years'  courses. 

The  fees  are  :  For  six  hours  per  week,  for  three  terms,  £5  ;  for  three  hours,  for  three 
terms,  £3  10s. 
Classes  I  and  II  must  be  attended  by  candidates  who  select  French  and  German  for  the  degree  of 
Bachelor  of  Commerce. 

The  above  gives  a  fairly  full  indication  of  the  range  of  matter  treated  in  the  lecture  courses. 

9,  Commercial  Courses  in  the  University  of  Liverpool. — A  Chair  in  Economic  and  Commercial 
Science  was  founded  in  the  University  of  Liverpool,  by  Sir  John  T.  Brunner,  Bart.,  in  1891.  Four  courses 
are  given,  viz.,  (1)  One  on  Economic  Theory,  with  two  lectures  per  week  during  the  entire  session  ;'  one  on 
descriptive  Economics,  on  Advanced  Economics,  and  on  the  Economic  History  of  England.  For  the  last 
three  there  is  only  one  lecture  per  week  during  the  entire  session.  These  courses  are  embraced  under  the 
Faculty  of  Arts. 

In  what  are  called  the  Affiliated  Schools  of  the  University  is  a  School  of  Commerce,  which  embraces 
(1)  .French ;  (2)  German ;  (3)  Spanish ;  (4)  Contemporary  history ;  (5)  Commercial  geography ;  (6) 
Economics ;  (7)  Mathematics  ;  (8)  Commercial  law  ;  (9)  Commercial  Bureau,  with  a  Director ;  and  (10) 
Science. 

The  organisation  of  the  University  is  somewhat  peculiar  for  the  School  of  Commerce.  There  is  no 
Faculty  for  the  subject,  but  individual  parts  of  the  course  are  to  be  found  under  various  faculties.  For 
taample,  commercial  law  and  economic  science  are  embraced  in  the  Faculty  of  Law,  and,  as  already 
mentioned,  other  subjects  come  under  the  Faculty  of  Arts,  while  mathematics,  etc.,  appear  in  the  Faculty 
of  Science. 

It  may  be  pointed  out  that  museums  and  laboratories  for  Commercial  courses  need  to  be  specially 
fitted,  and  the  existence  of  a  Commercial  Bureau,  in  which  typical  operations  are  conducted  and  typical 
documents  are  handled,  is  necessary  for  a  really  thorough  course. 

10.  Scheme  of  Commercial  Education  instituted  by  the  London  Chamber  of  Commerce. — -With  a 
lively  sense  of  the  necessity  of  good  commercial  education,  the  London  Chamber  of  Commerce  has 
established  a  "  Commercial  Education  Department,"  and  now  holds  a  series  of  examinations  for  junior 
commercial  education  certificates,  for  senior  certificates,  and  for  a  teacher's  diploma  in  commercial  subjects. 
It  publishes  also  a  series  of  commercial  educational  pamphlets,  which  up  to  1905  numbered  fourteen.  A 
list  of  these  is  given  hereafter. 

Working  in  harmony  with  the  London  Chamber  of  Commerce  are  the  Associated  Chambers  of  the 
United  Kingdom,  numbering  in  all  about  108.  Among  these,  the  following  hold  examinations  as  local 
centres  in  connection  with  the  London  Chambers,  viz.  :— 

Aberdeen,  Arbroath,  Belfast,  Blackburn,  Croydon,  Derby,  Dewsbury,  Dundee,  Exeter,  Inverness,  Jersey,  Lancaster, 
Lincoln,  Llanally,  London,  Londonderry,  Luton,  Newcastle-on-Tyne,  Korwich,  Portsipouth,  Southampton,  Swansea, 
Torquay  Tunbridge  Wells,  Walsall,  Worcester,  and  York. 

There 
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There  are  two  Chambers  of  Commerce  not  affiliated,  with  the  Association  of  the  Cliamber  of 
Cjmmorce  of  the  United  Kingdom,  but  acting  as  local  centres,  viz.  :— 

Caermarthen  and  Folkestone. 
Examinations  were  held  at  a  large  number  of  local  centres  other  than  Chambers  of  Commerce.  These 
examinations  were  held  at  Education  offices.  Technical  Institutes  and  Hchools  and  Colleges,  at  Young  Men's 
Christian  Association  Rooms,  Grammar  .Schools,  Science  and  Art  Schools,  Church  Institutes,  Commercial 
Colleges,  Polytechnics,  Evening  Continuation  Schools,  Higher  Grade  Schools,  the  Xaverian  Brothers' 
School,  at  Public  Offices,  at  Private  Schools,  and  at  the  Salvation  Army's  Headquarters. 

The  London  Chamber  of  Commerce  has  a  scheme  of  establishing  Committees  of  Local  Centres, 
either  in  connection  with  the  Chamber  of  Commerce  or  otherwise,  and  publishes  forms  of  application  for 
colonial  and  foreign  centres. 

It  may  be  mentioned  that  centres  have  been  established  at  Bombay  and  Malta  (at  Valefcta),  and  it 
is  desirable  that  these  centres  should  be  as  widely  spread  over  the  Empire  as  possible. 

The  Chamber  of  Commerce  thus  indicates  the  purport  of  its  effort  to  establish  a  definite  system  of 
Commercial  Examinations  : — 

The  Commercial  Education  Committee  of  the  London  Chamber  of  Commerce  invite  the.  attention  of  Parents, 
Students,  and  all  engaged  in  Educational  work,  to  the  Examinations  for  Commercial  Education  Certificates,  which  it 
annually  conducts  for  the  benefit  of  those  wishful  of  following  a  commercial  career. 

The  object  of  these  examinations  is  the  promotion  of  Commercial  Education,  and  thereby  the  advancement  of 
Commerce  : — 

i.  By  encouraging  young  persons,  of  either  sex,  and  irrespective  of  age,  to  qualify  for  those  positions  in  the  Commercial 

World  which  at  this  moment  and  for  many  years  past  have  been  far  too  successfully  competed  for  by  foreigners, 
ii.  By  securing  greater  attention  to  the  teaching  of  Commercial  subjects, 
iii.  By  setting  a  standard  of  proficiency  to  which  young  persons,  wishing  to  adopt  Commerce  as  a  profession,  should 

attain. 
jv.  By  means  of  practical  examinations  of  a  high  standard  testing  the  attainments  of  those  who  have  undergone  a  course 
of   study  in  Commercial  subjects,    and    granting,    to   those   having   a   satisfactory   knowledge.   Certificates    of. 
Proficiency. 
The  Junior  Examination,  which  is  not  specially  technical,  is  suited  to  Pupils  in  Higher  Elementary  and  Secondary 
Day  Schools,  or  those  employed  during  the  day-time  who  can  only  attend  Evening  Schools  and  Classes. 

The  Senior  Examination  is  of  a  highly  technical  character,  and  is  suited  to  youths  over  15  years  of  age,  who  can 
devote  all  their  time  up  to  the  ages  of  18  or  19  to  study,  or  others  employed  during  the  day-time  who  can  attend 
Commercial  Classes  at  Evening  Commercial  Schools,  Polytechnics,  and  Technical  Institutes. 

To  encourage  those  intending  to  enter  business  lite,  as  well  as  those  engaged  in  it,  to  better  qualify  themselves  for 
their  varied  occupations  : — 

i.   Upwards  of  400  firms  in  the  City  of  London  have  promised  to  give  preference  in  their  appointments  to  applicants 
holding  either  the  full  Junior  Commercial  Education  Certificates  or  the  Senior  Certificates  issued  by  the  Chamber, 
ii.  Scholarships,  Medals,  and  Prizes  to  the  value  of  £250  are  offered  annually  to  successful  candidates, 
iii.  The  Chamber,  through  its  Employment  Department,  does  its  best  to  secure  situations  for  its  Certificate  holders. 
For  those  holding  the  full  Junior  Commercial  Education  Certificates  or  the  Senior  Certificate  no  charge  is  made. 

The  principals  of  leading  Commercial  Houses  are  fully  alive  to  the  advantages  that  must  necessarily  accrue  to  their 
business  by  engaging  qualified  employees.  They  readily  recognise  the  value  of  the  Certificates  issued  by  the  London 
Chamber,  regarding  them  as  "  Hall  Marks  of  Proficiency,"  whilst  by  their  possessors  they  are  found  to  be  safe  passports 
to  employment  and  advancement. 

The  demand  for  youths  holding  the  full  Junior  Commercial  Education  Certificate  continues  to  be  in  excess  of  the 
supply.  Possessors  of  the  Chamber's  Certificates  are  not  only  in  a  better  position  to  command  higher  initial  salaries,  but 
also  possess  those  qualifications  which  must  necessarily  accelerate  their  advancement  in  any  Commercial  House. 

Parents  and  Guardians  whose  children  after  leaving  school  will  seek  business  appointments  will  act  wisely  in  seeing 
that  they  are  duly  qualified  for  such  positions,  and  that  their  knowledge  is  tested,  and  evidence  of  such  obtained,  by  sitting 
for  the  Chamber's  Examination  and  possessing  its  Certificates.  To  those  already  in  employment  the  advice  is  equally 
applicable,  as  before  many  years  are  past  it  will  be  difficult  to  hold  or  secure  any  of  the  better  Commercial  Appointments 
without  possessing  such  credentials  of  knowledge  as  are  provided  by  the  Certificate  of  the  Chamber. 

(Further  particulars  will  be  supplied  on  application  to  the  Secretary,  Commercial  Education  Department,  London 
Chamber  of  Commerce,  Oxford  Court,  Cannon-street,  E.C.) 

11.  Syllabus  of  Exaviinations  for  the,  "  Junior  Commercial  Certificate."  The  junior  examination  is 
intended  to  be  adapted  to  pupils  in  the  higher  Elementary  and  Secondary  Day  Schools,  during  the  last 
two  years  of  their  school  life,  and  also  young  people  attending  "  Evening  Classes  in  Commercial  Subjects" 
and  possibly  employed  during  the  day-time. 

The  subjects  are  classed  under  two  headings,  viz.  : — (i)  Obligatory  and  (ii)  Optional ;  and  to  obtain 
the  full  "Junior  Commercial  Education  Certificate,"  candidates  must  pass  in  each  obligatory  subject,  and  in 
at  least  two  subjects  in  one  of  the  optional  groups. 

Separate  certificates  are  grantedfor  proficiencyintheobligatory  subjects,  and  when  pupils  have  received 
separate  certificates  for  the  whole  of  the  obligatory  subjects,  and  at  least  two  in  one  of  the  optional  groups, 
the  Commercial  Education  Department  of  the  Chamber  of  Commerce  will,  on  application,  accompanied  by 
the  return  of  separate  certificates,  issue  a  "  Junior  Commercial  Education  Certificate." 

The  obligatory  subjects  are  as  follows  : — 

(a)  English   Grammar  and  Composition,  including  handwriting,   dictation,  orthography,  essay,  and 

analysis  ; 
(i)  Arithmetic,  including  thorough  familiarity  with  arithmetical  theory  and  practice,  and  particularly 

a  knowledge  of  the  metric  system,  mental  arithmetic  and  tots. 

(c)  A  Modern  Foreign  Language,  comprising  conversation,  translation,  dictation,  and  composition. 

(d)  Commercial  Geography,  including  the  physical,  political,  commercial,  and   industrial   geocraphy  of 

the  British  Isles,  Colonies  and  Dependencies.  &    o    r  j 

(e)  Commercial  History  and  the  Elementii  of  Political  Economy.—Commercial  history,  including  that 

of  the  British  Isles,  Colonies  and  Dependencies.    PoHtical  Economy,  its  aim— the  production  and 
distribution  of  wealth,  exchanges,  money,  credit,  saving,  luxury,  application  of  political  economy 
to  financial  legislation. 
The  optional  subjects  are  as  follows  ; — 

Group  (A) :  Mercantile  — 

(i)  Commercial  Arithmetic;  (ii)  Book-keeping;  (iii)  Advanced  Drawing:  Freehand,  Model, 
Designing,  Mechanical,  Geometrical  ur  Perspective;  (iv)  Shorthand  or  Stenotypy; 
(v)   lypcwritinff  njL't 
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Group  (B)  Linguistic. — 

(i)  Algebra;  (ii)  Euclid  or  Geometry ;  (iii)  Trigonometry. 
Group  (D)  Scientific. — 

(i)  Chemistiy;  (ii)  Sound  Light,  and  Heat;  (iii)  Electricity  and  Magnc'ism;  (iv)  Botany.     (It 
may  be  mentioned  that  practical  work  is  required.)  y  "uuauy.     ^ix, 

Candidate,  are  required  to  pas.  in  eaeh  obligatory  .objeot  and  in  at  least  two  optional  .ubieol. 

The  obligatory  subjects  are  as  follows  : 

(a)  English. 

^^^  ^oTGmnT'^'""  Oriental)  Languages.     (Any  two  preferably,  including  one  other  than  French 

(c)  Mathematics. 

(d)  Commercial  History  and  Geography. 

(e)  Elements  of  Political  Economy. 

The  optional  subjects  are  as  follows  : 

(i)  Mathematics,  including  the  compulsory  portion  (iii)  Banking  and  Currency. 

treated  more  fully,  and  in  addition  to  7Viyo-  (iv)  Commercial  and  Industrial  Law. 

/••^  tvtT"^  ^^'  J  A,r    V  .^     .  (")  Book-keeping  and  Accountancy. 

(ii)  Methods  and  Machinery  of  Business  :—  (vi)  Chemistry. 

(1)  Insura7ice~{a)  Fire  and  Life.  (vii)  Drawing. 

,„,    ^    ,  (*)  Marine.  (viii)  Shorthand  or  Stenotypy. 

(2)  Exchange— (a)  The  Stock  Exchange.  (ix)  Typewriting. 

(6)  Foreign  Exchanges. 

13.  The  London  Chamber  oj  Commerce  Teachers'  Diploma.—Banng  this  year  will  be  held  the  first 
examination  for  the  Teachers'  Diploma  of  the  London  Chamber  of  Commerce.  The  general  part  of  the 
examination  IS  the  same  as  for  the  Senior  candidates,  but  there  are  additional  questions  for  those  who 
desire  the  Diploma ;  and,  moreover,  the  candidates  are  expected  to  paf s  in  a  higher  grade.  Further  than 
this,  they  will  be  required  also  to  satisfy  the  Examining  Committee  that  they  are  qualified  to  teach  the 
subjects  stated  in  the  Diploma. 

14.  Special  rrizes  of  the  Textile  Trades  Section. ~yj\W\  a  view  to  the  encouragement  of  the 
employees  in  textile  houses  to  continue  their  education  after  entering  business,  and  thereby  to  become 
fitted  for  more  responsible  positions  later  in  life,  the  members  of  the  textile  trade  section  of  the  London 
Chamber  of  Commerce  offer  special  prizes  on  the  following  conditions,  viz.  : 

(i)  Competitors  must  have  been  employed  at  least  six  months  in  either  the  London  Wholesale  or 

Retail  Drapery  or  Hosiery  Trades  as  Assistants. 
(ii)  Candidate's  age  for  entering  the  Junior  Examination  must  not  exceed  21  ycar.s.;  for  the  Senior 
Examination  there  is  no  age  limit. 
The  subjects  of  examination  are  as  follows  : — 

I.  Fur  the  Junior  Examination  : — 

(i)  English  Grammar  and  Composition — including  hand-writing,  dictation,  orthography,  essay,  and 

analysis, 
(ii)  Arithmetic^including  mental  arithmetic,  tots,  and  a  knowledge  of  the  metric  system. 
(iii)  Book-keeping, 
(iv)  One   modern  foreign  language,   either   French   or  German,    comprising   translation,    dictation, 

composition,  and  conversation. 

II.  For  thu  Senior  Examination  they  are  : — 

(i)  English. 

(ii)  Mathematics  (obligatory), 
(iii)  Book-keeping. 

(iv)  A   modern   foreign   language,    either   French    or   German,    comprising    trantlation,    dictation, 
composition  and  conversation. 

15.  Details  in  the  Junior  Course. — The  following  details  will   give   an   adequate  conception  of  the 
grade  of  work  expected  of  the  candidates.     The  obligatory  work  has  been  sufficiently  specified  : — 

OPTIONAL  SUBJECTS. 
Group  A. — Mercantile. 

1.  Commercial  Arithmetic. — A  general    knowledge  of  Foreign   Weights  and   Measures,    Currencies  and  Exchanges  is 

required,  with  approximations. 

2.  Book-heepinr/. — General  principles  of  Book-keeping  by  double  entry,  including  keeping  of  ledger  and  subsidiary  books. 

Knowledge  of  commercial  terms. 

3.  Draioing. — Freehand,  or  Model,  or  Designing,  or  Mechanical,  or  Geometrical,  or  Perspective. 

Mechanical  Drawing  to  include  elevations,  plans,  and  sections  of  simple  solids  or  groups  of  solids.  Isometric 
projection  (not  using  Isometric  scales)  of  simple  rectangular  solids.  Making  pencil  drawings  from  freehand 
dimensioned  sketches,  full  size,  with  two  or  more  views,  of  common  machine  and  constructional  parts  involving 
use  of  rivets,  screw  threads,  bolts  and  puts,  flanges  and  cotters,  and  of  elementary  details  of  engines. 

Oeometricat  Drawinij  to  include  construction  of  simple  geometrical  figures  to  teat  accuracy  in  drawing  and  use  of 
instruments.  Construction  and  use  of  scales.  Construction  and  measurements  of  angles,  division  of  lines, 
construction  of  triangles,  and  other  simple  plane  figures.  Problems  on  areas.  Circles  and  tangents.  Projection 
of  points,  lines,  planes,  figures,  and  simple  solids,  with  elementary  sections  and  developments,  Planes  and  traces 
of  planes  J  4. 
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4.  Shorthand  or  Stenoiypy.  j    •  ui         -a. 

I.  Shorthand.— Writiog  in  Shorthand  (any  system)  from  passages  dictated  at  the  rate  of  seventy  and  eighty  woras 

per  minute. 

Transcription  of  the  Shorthand.  •    i   •         -f  n. 

Spelling,  punctuation,  and  neatness  of  writing  in  transcription  will  be  taken  into  account  in  judging  ol  tne 
candidates'  work.  ■      ,.        t 

II.  Stenotypy.—Wviting  in  Stenotype  from  passages  dictated  at  the  rate  of  70  and   80  words  per  minute.     Iransorip-. 

tion  of  the  Stenotype.  .  j.  ■     •    j   •         r  ii. 

Spelling,  punctuation,  and  neatness  of  writing  in  transcription  will  be  taken  into  account  in  judging  ot  tHe 

candidates'  work. 

5.  Typeivritinr/.— Copying  in  correct  form  commercial  letters  and  tabular  statements  from  manuscript  copy. 

Special  attention  must  be  paid  to  accuracy,  correct  spelling,  syllabication  and  punctuation,  and  general 
intelligence.  Candidates  will  be  allowed  to  use  any  make  of  machine  they  choose.  Those  m  a  position  to  bring 
their  own  machines  are  recommended  to  do  so. 

Group  B. — Linguistic. 
French,  German,  Spanish,  Portitguese,  Russian,  Italian,  Dutch— TreinslBi,tion  irom  a.nd  into  English,  Dictation,  Grammar, 
Conversation,  Composition.  . 

Candidates  must  pass  in  Conversation  as  well  as  in  the  written  portion  of  a  language  m  order  to  obtain  a 
Certificate.  ,  j        r  ^u 

Note.— In  languages  other  than  those  using  the  Roman  letters,  candidates  must  shew  a  knowledge  ot  the 
written  characters  by  taking  down  a  passage  dictated  and  by  translating  a  fac-simile  letter  in  the  same. 

Gkoup  C. — Mathematical. 

1.  Algebra.— Vp  to  Quadratic  Equations  inclusive,  together  with  easy  examples  on  Indices,  Ratio,  Proportion,  Variation 

and  the  Progressions,  and  the  Elementary  Theory  of  Logarithms. 

2.  Euclid  or  Oeometry. 

I.  Euclid. 

Books  I,  II,  III  and  IV,  and  the  first  19  propositions  of  Book  VI,  together  with  easy  problems  thereon,  or 
//.  Oeometry. 

I.   Theoretical. — The  substance  of  the  theorems  contained  in  Euclid. 

Book  I.— Propositions  4-G,  8,  13-16,  18,  19,  26-30,  32-41,  43,  47,  49. 
Book  III.— Propositions  3,  14-16,  18-22,  31,  32,  35-37. 

Book  VI.— Propositions  1-8,  19,  20,  33,  together  with  propositions  A  and  D. 
Questions  will  also  be  set  on  the  theorems,  and  easy  deductions  from  them. 

Euclid's  proofs  will  not  be  insisted  upon,  and  the  use  of  any  hypothetical  construction  will  be  allowed,  both 
in  the  proofs  of  the  above  and  in  the  questions  thereon. 
//.  Practical :  A  few  questions  will  also  be  set,   involving  the  use  of  set  squares,   scale  and  protractor,  compass 
and  dividers,  as  applied  to. 

i.  Easy  problems  on  the  construction  of  triangles  and  polygons,  the  describing  ot  circles  fulfilling  special 

conditions,  and  the  drawing  of  tangents  to  circles, 
ii.  Construction  of  scales  and  graphs,  the  geometrical  methods  of  performing  such  operations  as  multipli- 
cation, division,  and  the  solving  of  equations. 
S.   Trigonometry. — Up  to  and  including  the  Solutions  of  Triangles,  the  use  of  Logarithmic  Tables,  and  easy  examples  in 
Mensuration. 

Ghoup  D. — Scientific. 
1.. .  CItemistry. 

I.  Theoretical — 

The  laws  of  combination.     The  gas    laws  treated  simply.     Outline  of  the  atomic  theory.     General  methods  of 
determining  combining  weights,    atomic  weights  and  molecular  weights.     The  periodic  law.     Valency  of 
elements. 
Some  knowledge  of  the  methods  employed  for  the  exact  determination  of  the  combining  weights  of  such  elements 
as  Hydrogen,  Oxygen,  Carbon,  Silver,  Chlorine.     Formula}  and  equations  and  their  use  in  simple  calculations 
of  quantities  by  weight  and  volume.     Outline  ot  modern  theories  of   the  nature  of  aqueous  solutions  and  of 
the  phsenomena  of  osmos  and  electrolysis  treated  in  a  general  manner  without  mathematics.     Classification  of 
the  elements  with  reference  to  their  properties,  their  oxides  and  hydrides  and  their  electrical  relations.     A 
general  knowledge  ot  the  application  of  electricity  to  the  preparation  of  elements  and  compounds. 
The  principal  processes  employed  in  the  preparation  and  isolation  of  the  elements  Hydrogen,  Oxygen,  Nitrogen, 
Carbon,    Sulphur,    Phosphorus,    Arsenic,    Chlorine,    Bromine,    Iodine,    Fluorine,   Boron,   Silicon — The  chief 
sources  of  these  elements — Their  most  important  properties.     Allotropy  as  illustrated  by  Oxygen,  Carbon, 
Sulphur,  Phosphorus. 
A  general  knowledge  of  the  preparation  and  characters  of  the  chief  compounds  ot  the  above   elements,   such  as 
Water,  Ammonia,  Nitric  Acid  and  the  Oxides  of  Nitrogen,  the  Oxides  of  Sulphur,  Sulphuric  Acid,  the  Oxides 
of  Carbon,  Phosphoric  Acid,  the  Hydrides  ot  Chlorine,    Bromine,   Iodine,   and  Fluorine,  Borax,  and  Boraoio 
Acid,  Silica,  and  the  most  common  Silicates. 
An  elementary  knowledge  of  such  typical  carbon  compounds  as  Methane,  Ethylene,  Acetylene,  Alcohol,  Cellulose, 

Starch,  Sugar. 
A  general  knowledge  of  the  metals  Potassium,   Sodium,  Iron,  Lead,   Tin,  Zinc,   Aluminium,   Copper,  Calcium, 
Magnesium,  Mercury — Their  occurrence — The  character  of  their  chief  oxides — The  isolation  of  these  metals 
by  simple  processes  from  their  oxides  or  sulphides  or  chlorides. 

//.   Practical — 

The  identification  of  simple  substances  and  of  the  constituents  ot  mixtures  containing  not  more  than  two  salts  or 

two  simple  substances.     Examination  of  the  effect  ot  heat  upon  single  salts  or  simple  substances,  and   the 

identification  of  the  products  of  the  action.     Simple  exercises  involving  the  collection  of  gases,  distillation, 

crystallisation,  measuring  volumes  and  weighing. 
Problems   in  acidimetry  and   alkalimetry   and   simple   estimations  with  standardised  solutions    of   Potassium, 

Permanganate,  Silver  Nitrate,  Iodine. 

2,  Sound,  Light,  and  Heat  (together  with  Weighing  and  Measuring). 
I.  Theoretical — 

1.  Weighing  and  Measuring — Simple  theory  of  balance.     Specific  gravity  of  solids,  powders,  and  liquids.  Volume 

measurement.     Hydrometers.     Atmospheric  Pressure.     Boyle's  Law.     Siphon.     Pumps. 

2.  Sound — Mode  of  Propagation  ot  sound  waves.     Amplitude.     Frequency  and  wave  length.     Velocity  of  sound 

in  different  media.     Siren.     Organ.     Pipes,  Pitch,  intensity  and  quality.     Simple  resonance.     Vibration  of 
•'  strings  and  rods. 

3.  Light— Formation  of  Shadows.     Photometry.     Pinhole  Camera.     Laws  ot  Reflection.     Reflection  at  Plane 

Mirror.  Multiple  Reflection.  Graphical  formation  of  images  by  concave  and  convex  spherical  mirrors  and 
lenses.  Laws  of  Refraction.  Total  Reflection.  Refraction  through  a  plate.  Apparent  thickness  of  a  plate. 
Refraction  through  a  prism.  Spectroscopy.  Calculation  ot  images  formed  by  convex  and  concave  lenses. 
Dispersion.  Achromatism.  Colour  due  to  absorption.  Magnifying  Glass,  Telescopes  Microscope. 
^  4,  Heat— Temperature.  Thermometry,  Simple  Expansion  ot  Solids,  Liquids,  and  Gases.  Specific  Heat, 
Calorimetry,  Fusion.  Evaporation.  Boiling.  Effect  ot  pressure  on  change  of  state.  Saturated  Vapour. 
Dew  Point.  Latent  Heat.  Conduction,  Convection,  Radiation.  Mechanical  equivalent  of  heat  and  its 
measurement, 
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//.  Practical — 

^^^bJXTI^  ^trr'"""*-,'^^  ''"T  '^'"'^^r^^  by  micrometer  gauge.  Reading  of  Barometer.  Proof '6f 
Sdulum  Mea~fnrof  h,.?*^  T^^^T  'J?*^™'^^*!"'^  ^V  l^^l^nee  method.  Time  of  oscillation  of  simple 
'photometers  XaZprntn  n  ti^  ,  V  "''"  ^""^  b/ resonance.  Proof  of  laws  of  vibration  of  strings. 
Pno»?^!!^fi;  „f^^'"'^^™^"*°f*«^°gl«°f  a  prism,  and  determination  of  refractive  index  of  sodium  ligEt. 
me^ts  Tric^n^natroTravJr^  and  convex  lens.  Arrangement  of  lenses  to  form  simple  optical  instru- 
T^^!;.i       ^  ^         /  V  y  .through  glass  cube  and  deduction  of  refractive  index.     Expansion  of  Metal  Bars. 

PreCre     Slw  P°ol?     T^'^l^  f'T^  ,?^^^"';§  ^°'"*^  °^  Solids.     Boiling  Points^f  Liquid^    Vapou; 
Pressure.     Dew  Pomt.     Speoifio  Heat  of  Sohds.     Latent  Heat  of  Fusion  of  Ice.     Latent  Heat  of  Steam. 
3.  Magnetism  and  Electricity : — 
/.   Theoretical — 

1.  Jfasrneiim.-Magnetio  Attraction  and  Repulsion.     Pole.     Axis.     Lines  of  Force.    Consequent  Pole. 

16.  Details  of  the  Senior  Course.~The  expanded  synopses  for  the  Senior  Course  are  as  Hereunder  :— 

1.— OBLIGATORY  SUBJECTS, 
syllabu^'?!*'^'^"'  °^  ^^^  knowledge  required  of  the  student  in  these   subjects,  will  be  gathered  from  the  following 
miglish. 

1.  ComposiiiOTiamcZPrecis.— The  candidate  will  be  expected  to  write  a  short  essay  on  some  generally  known  subject, 
paying  special  attention  to  grammar  and  style  ;  also  a  precis  in  the  form  of  a  narrative  of  the  contents  of  one  6r 
or  a  number  ot  letters  or  documents  dealing  with  a  particular  subject,  so  that  anyone  reading  the  precis  may  be 
put  into  possession  in  the  smallest  space  of  time  of  the  main  features  of  the  subject  to  which  the  documents  refer. 

^.  2,iterature,   History  and   Oeography.— The   questions   will  be  set  with  the  object  of    testing  the   candidate's 

(a)  English  literature  generally. 

(6)  English  history  with  special  reference  to  the  growth  of  the  British  Constitution, 
(c)  Geography  with  special  reference  to  the  British  Empire. 
Foreign  including  Oriental  Languages. 

1.  Translations  from  and  into  the  foreign  languages  with  grammatical  questions. 

2.  A  short  essay  in  the  foreign  languages. 

3.  Questions  on  technical  terms  of  commerce— translation  of  an  English  commercial  letter  into  the  foreign  languages, 

or  composition  of  a  commercial  letter  in  the  foreign  languages  from  notes. 

4.  Dictation  in  the  foreign  languages. 

5.  The  candidates'  ability  to  express  themselves  with  ease  in  a  colloquial  manner  will  be  tested  by  conversation  in  the 

foreign  languages. 

Candidates  must  pass  in  conversation  as  well  as  in  the  written  portion  of  a  language  in  order  to  obtain  a 
certificate. 

Note. — In  languages  other  than  those  using  the  Roman  letters,  candidates  must  shew  a  knowledge  of  the 
toritien  characters  by  taking  down  a  passage  dictated  and  by  translating  a  fac-simile  letter  in  the  same. 
Mathematics. 

1.  Arithmetic. — Knowledge  of  the  principles  of  whole  numbers  and  of  vulgar  and  decimal  fractions,   and  facility  in 

their  use  both  for  accurate  and  approximate  computation,  including  applications  of  arithmetic,  such  as  percentage, 
proportion,  interest,  discount,  stocks,  exchange — areas  and  volumes  of  rectangular  figures  and  other  ordinary 
subjects  of  arithmetical  calculation,  together  with  a  knowledge  of  the  metrical  system  of  weights  and  measures- 
mental  arithmetic. 

2.  JIgebra. — Knowledge  of  the  mode  of  expressing  the  principles  of  arithmetic  by  means  of  algebraical  symbols,  with 

the  laws  of  combination  of  such  symbols.  Facility  in  the  manipulation  of  algebraical  expressions,  including 
rational  fractions  and  surds.  The  solution  of  problems  producing  equations  of  the  first  and  second  degree, 
including  those  with  more  than  one  unknown  quantity.  The  meaning  and  use  of  indices,  and  their  application  as 
logarithms  with  facility  in  the  use  of  tables  of  logarithms.  Arithmetical,  geometrical,  and  harmpnical 
progressions. 

3.  Geometry. — Euclid,  books  I.,  II.,  III.,  IV".,  or  the  substance  thereof.     Deiuctions  from  the  propositions.     Proofs 

other  than  Euclid's  will  be  accepted,  but  Euclid's  sequence  must  be  observed. 

Commercial  History  and  Oeography. 

1.  Phcenician  and  Ancient  Greek  and  Roman  commerce  and  colonisation.     Mediaeval  Commerce.     The  Hansa  and  the 

Baltic  trade.  The  Staple  system.  The  rise  of  the  Merchant  Adventurers.  The  discovery  and  early  exploration 
of  America.  The  discovery  of  the  sea-way  to  India.  The  search  for  the  north-west  and  north-east  passages  to 
India.  The  Portuguese,  Dutch,  and  English  in  the  East.  The  Mercantilists,  the  balance  of  Trade.  Chartered 
Companies  Regulated  and  Joint  Stock  Companies.  Early  Free-trade  measures.  Commercial  Treaties.  Physiocrats. 
Adam  Smith.  Free-trade.  The  industrial  and  commercial  revolution  at  the  end  of  the  18th  and  the  beginning  of 
the  19th  Century,  and  its  effects  both  in  the  United  Kingdom  and  on  the  Continent  of  Europe. 

2.  Emigration  to  America  and  migration  in  America.     Grain  cultivation  and  transport  in  the  United  States,  Canada, 

and  the  Argentine  Republic.     Industrial  and  commercial  development   during  the  19th  century  in  the  United 

States,  Canada,  Australasia,  Egypt,  British  Tropical  Africa,  British  South  Africa,  India,  Ceylon,  Japan,  and  China. 
The  influence  of  geographical  conditions  on  the  commercial  history  of  all  the  countries  named.  This  implies  an 
intelligent  study  of  the  physical  features  of  the  different  countries,  more  particularly  in  relation  to  (ft)  their  eflects  on 
climate  and  agricultural  production,  and  (6)  the  easiest  lines  of  inland  communication,  whether  by  water,  road,  or  rail ; 
also  the  study  of  other  causes  affecting  climate,  and  production  so  far  as  that  depends  on  climate  ;  the  situation  of  the  most 
important  economic  minerals  and  the  natural  facilities  for  or  obstacles  to  their  economic  working  ;  the  effects  of  all  these 
circumstances  on  the  distribution  of  population,  including  the  aggregation  of  population  in  large  towns  ;  the  various 
circumstances  which  at  different  times  have  given  different  degrees  of  importance  to  different  commodities  or  classes  of 
commodities,  and  the  situation  of  the  diff'erent  regions  producing,  and  the  most  important  markets  for  the  most  valuable 
commodities,  and  the  routes  connecting  these,  at  different  times. 

jVoie. — The  paper  will  be  set  in  two  sections  and  certificates  will  be  granted,  until  1905,  to  Candidates 

passing  in  one  section,  who  have  previously  passed  the  Chamber's  Senior  Examination  in  the  other  section. 

Candidates  who  have  not  previously  been  examined  in  either  portion  of  this  subject  will  be  required  to  take  both 

sections  as  one  subject  for  which  certificates  will  be  granted. 

Elements  oj  Political  Economy.  .  V 

1.  The  scope  and  Methods  of  Economic  Science. 

2.  Definitions  :     Wealth  ;  value  ;  exchange  ;  utility  ;  capital ;  market ;  supply  and  demand. 

3.  Production  :  Its  aim  and  agents— large  and  small  production. 

4.  Labour;  Efficiency;  organisation;  division  of  labour ;  population;  effects  of  machinery. 

5.  Capital :  Nature  and  functions  ;  law  of  increase  ;  aggregation  of  capital  ;  joint  stock  system. 

6.  Land  and  its  efficiency  ;     Law  of  diminishing  returns  ;  law  of  increasing  returns. 

7.  Theory  of  value  :     Market  and  normal  value  ;  fluctuations. 

8.  Distribution  of  Wealth  :     Principles  determining  rent,  profits,  interest,  and  wages.  .; 

9.  Combinations  of  labour  and  capital :     Trade  unions,  co-operation,  trusts  and  monopolies. 

10.  State  and  municipal  production  and  regulation  of  industry  :     Transit— roads,  railways,  canals. 

11.  Money  and  credit :     Their  forms  and  services  ;  credit  fluctuations  and  crises. 

12.  Foreign  Trade  :    Condition,  nature  and  effects  :     Restrictions  on  international  trading  and  results. 

13.  Theory  of  foreign  exchanges  and. their  modes  of  operation. 

i     14,  Principles  of  Taxation.     Public  Loans.  2. — 
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2.— OPTIONAL  SUBJECTS. 
U  aOtemalics. 

The  preceding  Byllabus  (iinclor  obligatory  subjects)  and  in  addition  : — 

1.  Algebra. — The  meaning  of  ratio,  proportion,  and  variation,  and  propositions  relating  thereunto    permutation  and 

combination,  and  their  application  to  the  theory  of  probability— the  binomial  theorem. 
Annuities  and  compound  interest. 

Indeterminate  equations  of  the  first  degree,  with  graphical  representations  of  their  solutions.  ... 

The  use  of  the  methods  of  mathematical  induction  and  indeterminate  coefficients,  with  their  application  to  the 

summation  of  series. 
The  exponental  and  logarithmic  series,  with  the  theory  of  proportional  parts  in  logarithms. 

2.  Oeome<ci/.— Euclid,  Books  VI,  XI  (1-21),  or  the  substance  thereof,  and  the  definitions  of  Book  V.     Deductions 

from  the  propositions  (proofs  other  than  Euclid's  will  be  accepted,  but  Euclid's  sequence  must  be  observed). 
The  application  of  arithmetic  to  geometry,  including  the  computation  of  the  areas  of  rectilinear  figures,  and 
the  volumes  of  the  simpler  solids  such  as  the  rectangular  parallopiped,  the  prisms,  the  wedge,  the  pyramid, 
and  the  prismoid.  Tlie  simpler  geometrical  properties  of  the  sphere,  the  light  circular  cone,  and  the  cylinder 
and  the  plane  sections  thereof. 

3.  Trigonometry. — The  sexagesimal   and  circular  measures  of  angles.     The  use  of  the  signs    +  and  —  to  indicate 

direction  of  measurement.  The  trigonometrical  functions.  The  trigonometrical  functions  of  the  sum  and 
difference  of  two  angles,  and  also  of  multiple  and  sub-multiple  angles.  The  properties  of  triangles  and  of 
the  circles  related  to  a  triangle.  The  properties  of  quadrilaterals.  The  solution  of  triangles,  including  the 
use  of  tables  of  logarithms  for  this  purpose.  The  area  and  perimeter  of  regular  polygons  and  of  the  circle. 
The  sums  of  sines  and  cosines  of  angles  in  arithmetical  progression. 

ilethodn  and  Machinery  of  Biisincss. 
I. — Insurance  :— 

(a)  Fire  and  Life  Inmrance: — 

1.  Compound  Interest.     Mortality  Tables.     Calculation  of  Life  Assurance  Premiums 

2.  Valuation.     Sources  of  Surplus.     Allotment  of  Bonuses. 

.3.  Description  of  Life  Assurance  Policies.     Policy  Conditions.     Health  and  Occupations  of  Policy-holders. 
Assignment  of  Policies. 

4.  Ofiicial  Returns  of  Life  Offices — Insurance  Book-keeping  :  Life,  Fire,  Casualty. 

5.  Fire  Risks.     Nature  of  Sickness,  Accident,  and  MiscelUneous  Policies.     Settlement  of  Claims  :  Fire  and 

Casualty, 
(i)  Marine  Inn^biance. — Nature  and  formation  of  the  Contract,  parties  thereto  and  subject  matter  of  Insurance. 
Insurable  interest.  Different  kinds  of  policies.  Course  of  business.  Insurance  agents.  Warranties  and 
representations.  Duration  of  the  risk.  Deviation  and  change  of  voyage.  Concealment  and  misrepresentation. 
Losses  under  policy.  Particular  average  and  total  loss.  I'articular  charges.  General  average.  Subrogation. 
Return  of  Piemiuni. 

II. — Fxcliange  : — 

(r)   The  lilor.k  Exchange. — Stock  Exchange  and  its  Machinery.     Constitution   and  rules.     Brokcr=i  and  Jobbers. 

The  Markets.     The  contract.      Contango  and  backwaidatii.n.     Settling,   options,   script.     Bull  and   Bear. 

Bonus,  coupons,  dividend.     The  public  fimds. 
((/)  foreign  Exelumgej. — Machinery  of  Exchange.     Negotiable  instruments.      Bills  of  Exchange  and  Cheques. 

Indian  and  Foreign  Bills.      Acceptance  for  honour,  negotiation,   maturity,  protest,  re-exchange.     Stamps 

required.     Inland  and  Foreign  Exchanges.     Arbitration  of  Exchange.     Rate  of  Exchange. 

Note. — A  full  Certificate  in  the  Metliods  and  Machinery  of  Business  will  be  granted  for  students  taking 
any  three  of  the  four  above  sections  »,,  h,  c,  or  d.  Partial  Certilicatus  will  also  be  given  to  students  taking  only 
one  or  more  of  the  Sections  sepaiately. 

Banking  and  Currency. 

1.  The  functions  and  attributes  of  money.     Various  systems  of  legal  tender.     The  monetary  standard.     Standard  and 

token  coins. 

2.  The  regulation  of  the  currency.     Note  issues. 

3.  The  history  of  banking  in  England.     The  restriction  of  cash  payments  and  the  resumption.     The  Bank  Acts. 

4.  The  structure  of  the  English  banking  system.     The  Reserve.     The  clearing  house. 

5.  The  Money  Market,     bank  rate  and  market  rate.     The  Bank  return.      The   "Money  Article."     Bankers  and 

borrowers.     Bank  balance-sheets. 

6.  The  relation  between  money,  credit,  and  prices— The  efi'eotof  the  gold  discoveries — Financial  Crises — The  function 

and  limits  of  speculation — Tlie  Stock  Exchange. 

7.  The  foreign  exchanges — The  method  by  which  the  country's  foreign  and  colonial   trade  (import  and   export)  is 

financed— Financial  centres. 

Commercial  and  Industrial  Lair— 

1.  History  of  Commercial  Law  in  England. 

2.  Contract :  Nature  of,  generally — Elements  common  to  all  contracts  ; — 

(i.)  Consideration:  Formalities  required.     Capacity  to  conti  act. 

(ii.)  F.fl'eot  of  mistake,  misrepresentation,  and  Iraud. 

(iii.j  Legality  of  ohject :   Wagering  contracts. 

(iv.)  Assignment  of  the  contract :  Negotiability  and  bills  of  exchange. 

(v.     Discharge  of  the  contract. 

Attention  must  be  directed  to  the  following  special  contracts  :  — 
(i.)  Sale  of  goods. 

(ii.)  Contract  on  the  Stock  Exchange. 

(iii.)  Contract  of  aflfreightment :  Charter  party  and  bills  of  lading, 
(iv.)  Marine  insurance  :  General  and  particular  average. 
|(v. )   Bills  of  exchange  and  cheques, 
(vi  )  Agency. 

3.  Partnership  :  Nature  of,  rights  of,  and  duties  of  partners.     Dissolution. 

4.  Companies  :  Their  formation  and  powers.     Winding  up. 

5.  Bankruptcy  and  Bills  of  Sale. 

6.  The  Courts,  Arbitration  and  Awards. 

Book-keeping  and  Accountancy — 

1.  ItK  principles — 

(i.)  Singh  entry. — Its  meaning.     The  books  used.     Its  incompleteness. 

(ii.)   Double  entry.— lt%  theory.     Scientific  methods.     Adaptability  to  all  classes  of  commercial  traniactions. 
How  superior  to  single  entry. 

2.  The  books  employed. — The  uses  of  the  several  varieties  of  Cash  Books — Sales  Books— Purchases  Books— Journals- 

Ledgers— Subsidiary  Books— Special  Books  used  in  particular   businesses.      The  "Columnar  System."    The 
"  Sectional  System  "  of  self-balancing  ledgers. 

3.  The  terms  used.— The  meaning  and  nature  of  the  terms  employed,  such  as  "  Capital "  — "  Loans  "— "  Debentures  " 

—"  Mortgages"— "  Overdraft"— "Creditors"— "  Personal  and    Impersonal    or    Nominal    Accounts  "—"  Bills 
payable  '— "  Bills  receivable  "— "  Discounts  "— "  Interest  "— "  Liabilities  "— "  Assets  "— "  Debtors  "— "  Stocks  " 

— "Profit  and  Loss  "—"  Shares  (Ordinary,    Preference,    Deferred)  "—"  Rents  " — "Royalties" — "Leases' 

"  Premiums  "— "  Depreciation  "— "  Sinking  Funds  "— "  Provisions  "— "  Plant "— "  Fixed  Charges  "—"Tillages " 
"Crops" — "Consignments" — "Investments  " — "Reserve  Funds,"  etc. 

4.. 
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'■  ''S?„t£ltt;;^rrkt'c:'a  '°°'^'  ^^  ''^'^'  P--^^-     Theprepa^Uon  of  Trading  Accounts. 
5.  The  vanatipns  m  parnciclar  businesse,.-Tho  books  required  ;  the  methods  of  keepin-r  them   and  the  form  of  the 

canal  companies,  gas  and  water  compames,  niumoipal  corporations,  county  councils,  insurance  flife  fire  marine 
etc.)  companies,  shipowners,  brokers,  joint  stock  companies,  etc.,  bankers,  etc.  """'^'^"°«  ^'"«'  ^'^'  ™=^"°«' 

Chemistry — 

I. — Theoretical  :— 

^■~L^fl,^T'  °^  ^°'"''i°='*'°"-  0"tl''"=  °f. molecular-atomic  theory.  Avogadro's  Hypothesis  and  its  application 
^»tpltr""?^  molecular  weights.  Fixing  molecular  weights  of  dissolved  solids  and  the  laws  on  which  the 
determinations  are  based.     The  Periodic  Law. 

2.  Combining  weights  and  their  determination  by  simple  methods,  some  knowledge  of  the  exact  methods  in  the 

cases  of  hydrogen,  oxygen,  carbon,  silver,  chlorine. 

3.  Symbols  and  formulae  and  their  application  to  simple  calculations.     The  preparation,  by  chief  process  only,  of 

Uxygen  Hydrogen,  Nitrogen,  Carbon-Their  characteristic  properties-AUotropy  as  illustrated  by  Oxygen 
and  Carbon.  Ihe  oxides  and  hydrides  of  Carbon  and  Nitrogen  with  an  elementary  knowledge  of  such 
important  compounds  as  Nitric  Acid,  Amonia,  the  Carbonates,  Cellulose,  Alcohol,  Starch,  Sugar,  and  of  such 
phenomena  as  flame  diffusion,  etc.  ■      o    > 

4.  An  elementary  knowledge  of  the  preparation  and  general  characters  of  the  following  :— 

5.  Chlorine,  Hydrogen,  Chloride,  and  the  chief  chlorides— the    source  preparation  and  general  characters  of 

Bromine,  Iodine  and  Fluorine  and  of  their  hydrides. 

6.  Sulphur,  Phosphorus,  Silicon,  their  occurrence,  isolation,  and  leading  characteristics,  also  a  knowledge  of  the 

characters  of  their  oxides,  and  hydrides,  and  of  Sulphuric  Acid,  Phosphoric  Acid,  Silica,  and  the  chief  silicates, 
e.?..  Felspar,  Granite,  and  Clay. 

7.  A  general  knowledge  of  the  metals  Sodium,  Potassium,  Iron.  Lead,  Tin,  Zinc,  Copper,  Mercury,  Magnesium, 

Calcium,  including  their  occurrence,  the  character  of  their  chief  oxides  and  their  isolation  from  their  oxidei 
or  chlorides  by  simple  processes.  Classitioation  of  the  Elements  by  reference  to  their  properties  and  those  of 
their  oxides  and  hydrides,  and  to  their  electrical  relations. 

8.  Electrolysis  and  the  application  of  electricity  in  preparing  elements  of  compounds. 

//. — Practical : — 

1.  The   preparation   of   metals,   oxides   and   salts,   by  simple   methods  (including   collecting   gases,  distillation, 

crystallisation,  etc. ),  and  in  approximately  predetermined  quantities  (using  equations).  Finding  the  combining 
•weights  of  elements  by  simple  methods,  e.g.,  the  hydrogen  liberated  metals— The  reduction  of  oxides  by 
hydrogen — Measuring  the  amount  of  silver  which  combines  with  a  given  amount  of  chlorine,  or  rice  versa, 
gravimetrically  and  volumetrically. 

2.  Problems   in   aoidimetry   and    alkalimetry   and   simple   estimations,    with   standard   solutions   of   potassium 

permanganate,  silver  and  iodine. 
Draioing. 

The  candidates  may  take  up  one  of  the  following  sections  or  groups :  — 

1.  Freehand  Drawing,  Model  Drawing,  Shading  in  chalk  or  sepia,  and  drawing  from  memory,  to  test  powers  of 

observation. 

2.  Plane  and  Solid  Geometry. — Exercises  involving  geometrical  construction  and  measurement  of  lines,  angles,  plane 

figures  including  regular  polygons  and  the  ellipse,  propositions  relating  to  the  areas  of  plane  figures,  and  to  circles 
and  tangents.  Construction  of  simple  oycloidal  curves  and  of  spirals  and  helix.  Simple  exercises  in  geometrical 
loci.  Points,  lines  and  planes  and  their  traces.  Projection  of  plane  incline  figures.  Plans  and  elevations  of  solids 
including  cylinder,  cone  and  sphere.  Alteration  of  ground  line,  Sections  with  simple  interpenetratious  and 
developments.  Representation  of  planes  by  scales  of  slope.  Conventional  isometric  projection.  (N.B. — The 
exercises  will  be  set  so  as  to  involve  accurate  measurements) . 

3.  Perspective. 

4.  Machine  construction.  — Making  working  drawings  in  pencil,  from  freehand  dimensioned  sketches  full  size  or  to  scale, 

with  two  or  more  views  and  sections  of  common  machine  and  constructional  parts,  and  of  simple  details  of  engines, 
machine  tools,  constructional  iron  work  and  electrical  machines.  (Candidates  will  be  required  to  know  the  forms 
and  sizes  of  such  simple  parts  as  rivets,  screw  threads,  bolts  and  nuts,  keys  and  cotters. ) 

5.  Building  Construction. — Making  freehand  sketches  approximately  to  scale  of  such  parts  of  joints  of  woodwork, 

bonds  of  brickwork,  and  other  details  of  simple  buildings,  and  of  common  types  of  construction  as  with  foundations, 
floors,  doors,  windows,  and  roofs.  Making  working  drawings  in  pencil  of  the  same,  and  other  common  parts  of 
building  construction  from  sketches  supplied.  A  knowledge  of  the  various  uses  and  properties  of  the  different 
materials  with  elementary  notions  of  their  strength  ;  of  the  forms  of  common  details,  and  powers  of  neat  and 
accurate  draughtsmanship  will  be  expected. 

6.  Original  Decorative  Design  and  knowledge  of  styles  of  ornament. 

Shorthand  or  Stenotypy.  — • 

I. — Shorthand. 

1.  Writing  in  shorthand  from  a  passage  dictated  (any  system)  at  the  rate  of  120  words  per  minute  for  a  period  of 

ten  minutes. 

2.  Writing  in  shorthand  from  a  business  letter  of  general  commercial  phraseology,  dictated  at  the  rate  of  110 

words  per  minute,  for  a  period  of  five  minutes. 

3.  Transcription  of  both  of  the  above. 

4.  Spelling,   punctuation,  neatness  of  writing  in  transcription,  proper  arrangement  into  paragraphs,  and  general 

business-like  appearance  to  be  taken  into  account  in  judging  of  the  candidate's  performance. 

II.  — Stenotypy. 

1.  Writing  in  stenotype  from  a  passage  at  the  rate  of  120  words  per  minute  for  a  period  of  ten  minutes. 

2.  Writing  in  stenotype  from  a  business  letter  of  general  commercial  phraseology,  dictated  at  the  rate  of  110 

words  per  minute  for  a  period  of  five  minutes. 

3.  Transcription  of  both  of  the  above. 

4.  Spelling,  punctuation,  neatness  of  writing  in  transcription,  proper  arrangement  into  paragraphs,  and  general 

businessdike  appearance  to  be  taken  into  account  in  judging  of  the  candidate's  performance. 

Typewriting. —  •  i    i 

Candidates  will  be  expected  to  copy  passages  of  varying  difficulty,  technical  commercial,  legal,  tabular 
statements,  etc.,  and  to  transcribe  from  badly  written  and  confused  manuscript.  Candidates  must  possess  knowledge 
in  connection  with  typewriter  copying,  and  the  mechanical  construction  of  the  typewriter  where  that  bears  upon  possible 
accidents  and  requirements  of  daily  occurrence  in  an  office.  Candidates  will  be  expected  to  shew  a  knowledge  of 
duplicating  processes.  Special  attention  should  be  paid  to  accuracy,  correct  spelling,  syllabication  and  punctuation, 
and  general  intelligence.  The  papers  given  will  cover  the  ordinary  range  of  subjects  that  fall  within  the  province  of 
the  typist  and  correspondence  clerk.  Candidates  will  be  allowed  to  use  any  make  of  machine  they  choose.  Those  in 
a  position  to  bring  their  own  machines  are  recommended  to  do  so. 

17.  Commercial— Education  Pamphlets.— h.  very  valuable  series  of  lectures  are  published  by  the 
Commercial  Education  Department  of  the  London  Chamber  of  Commerce.  These  deal  with  important 
questions  ef  interest  or  of  direct  moment  to  higher  commercial  education.  In  one  instance  the  publication 
has  been  finely  illustrated.     (See  No.  11). 

3—5  A  The 
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The  following  list  will. give  the  scope  of  the  papers : — 

s.    d? 
No.  1.  "Insurance  and  the  Machinery  of  Lloyda."    By  Col.  H.   M.  Hozier,  C.B.  (Secretary  of  Lloyds)— Two 
lectures     ...,., \"^"' 

2.  "Bills   of   Exchange   and   their  Functions."     By   Herbert  Tritton,    Esq.    (Barclay  &  Co.,  Ltd.,  and  Ex- 

President  of  the  London  Chamber  of  Commerce)    "     ■' 

3.  "The   Stock  Exchange   and   its   Machinery."     By   Charles   Duguid,    Esq.    (Fellow   of   the   Institute   of 

Journalists,  Financial  Editor  of  the  Morning  Post,  and  author  of  the  "  Story  of  the  Stock  ExchaDge;" 

"  How  to  read  the  Money  Article,"  etc. — Two  lectures   0    6 

4.  "The  Telegraphic  Lines  of  the  Empire."    By  Sir  Edward  A.  Sassoon,  Bart.,  M.P ^.. ......     0    3 

5.  "  Book-keeping  in  its  relation  to  Commerce."  By  James  Martin,  Esq.  (Secretary  and  Fellow  of  the  Society 

of  Accountants  and  Auditors) •  ■     "     ^ 

6.  "  Education  Preparatory  to  Commercial  Pursuits."     By  George  N.  Hooper,  Esq.  (Member  of  the  Council 

of  the  London  Chamber  of  Commerce  and  Deputy-Chairman  of  its  Commercial  Education  Committee)     0     3 

7.  "  Foreign  Exchanges."     By  C.  Eozenraad,  Esq.  (President  of  the  Federation  of  the  Foreign  Chambers  of 

Commerce  in  the  United  Kingdom,  Fellow  of  the  Institute  of  Bankers  and  of  the  Boyal  Statistical 
Society) — Two  lectures 0    6 

8.  "The  City  Guilds  and  their  relation  to  Commerce  and  Education."     By  Charles  Welch,  Esq.,  P.S.A. 

(Librarian  to  the  Corporation  of  the  City  of  London)    0     3 

9.  " The  Chambers  of  Commerce  and  their  Functions,  including  Commercial  Education."     By  Sir  Albert  K. 

KoUit,  LL.D.,  D.C.L.,  M.  V.  (Ex-President  of  the  London  Chamber  of  Commerce,  and  Chairman  of  its 

Commercial  Education  Committee)    0     3 

10;  "Marine  Insurance:  Its  Principles  and  Practical  Working."  By  Douglas  Owen,  Esq.  (of  the  Inner 
Temple,  Barrister-at-Law,  Secretary  of  the  Alliance  Marine  and  General  Assurance  Company,  Ltd.  ; 
joint  author  of  "  Digest  of  the  Law  of  Marine  Insurance,"  &c.) 0     6 

11.  "Producer-Gas,  and  its  application  to  Industry."     By  H.   A.   Humphrey,  Esq.,  F.C.G. I.,  A.M.I. C.E., 

M.LMech.E.,  M.I.E.E.  (Consulting  Engineer)   0     6 

12.  "The  Customs  System  of  the  United  Kingdom  and  its  connection  with  British  Commerce."      By  J.  A. 

Kempe,  Esq.,  C.B.  (Deputy  Chairman  of  the  Board  of  Customs)    ;  — ....     0     3 

13.  "The  Development  of  the  Motor  TraflSc  and  its  connection  with  Commerce. "     By  the  Hon.  C.  S.  Rolls., 

M.A.  (Member  of  the  Automobile  Club)  0     6 

14.  "The  Development  of  Western  Canada."     By  W.  L.  Griffith,  Esq.  (Secretary  to  the   Office  of  the  High 

Commissioner  for  Canada)    0    3 

18.  Concluding  Remarks. — It  will  be  seen  that  the  scheme  of  commercial  education  of  the  United 
Kingdom  has  been  greatly  improved  and  promoted,  but  in  every  grade  it  does  not  reach  the  specialism  of 
the  best  Continental  systems.  The  influence  of  the  London  Chamber  of  Commerce  has  been  followed  by. 
an  immense  advance,  however,  and  it  is  forcing  schools  to  pay  marked  attention  to  the  requirements  of 
those  who  need  preparation  to  pass  courses  that  reflect  the  opinion  of  commercial  men  as  to  what  is  needed 
as  an  equipment  for  commercial  life. 
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CHAPTER  LII. 


Commercial  Education  in  Belgium. 


[J.  W.  TURNER.] 


Introduction. — -Elementary  commercial  instruction  is  given  in  the  upper  primary  schools  of 
Belgium  to  pupils,  boys  and  girls,  from  the  at^e  of  12  to  15,  and,  as  in  other  countries,  is  a  preparation 
tor  early  entrance  into  business.  The  most  striking  feature  in  the  programme  of  the  commercial  sections 
of  this  class  of  schools  is  the  number  of  languages  taken,  no  less  than  three,  beside  the  mother  tongufe, 
being  taught. 

The  following  is  the  time-table  of  one  of  the  upper  Primary  schools  of  Belgium  with  a  commercial 
section : — 


Subjects. 


Number  of  Hours  per  week. 


First 
Special  Year. 


A. — General  Couese. 

1.  Religion    

2.  Mother  Tongue   

3.  Second  Language    

4.  Third  Language  

5.  Geography    

6.  History 

7.  Arithmetic  and  Algebra    

8.  Chemistry    

9.  Music    

10.  Gj-ranastics  , 

11.  Arithmetic    

12.  Domestic  Economy 

13.  Needlework 


B. — SpECI.iL    COUE.SB. 

1.  Commercial   Arithmetic    (two    hours    during 

first  half-year  of  Second  Special  Year). 

2.  Elementary  Commercial  Law(two  hoursduriiip 

the   second    half-year   of    Second    Special 
Year). 

3.  Accounts  and  Book-keeping 

4.  Economic  Geography 

5.  Fourth  Language    


Second 
Special  Year. 


Girls. 


First 
Special  Year, 


24 


31 


2;s 


32 


Second 
Special  Year. 


1  h.  during  recreation. 


14 
3 
1 
1 


22.1, 


29i 


14 

2 
2 
1 


224 


31i 


Secondani  Commercial  Schools.— Mmii&wn  from  the  elementary  school  to  the  athenee,  or 
Belgian  secondary  school,  does  not  take  place  before  the  age  of  11.  For  the  fi^^^t  two  or  three  years 
of  a  course  of  seven  years  the  instruction  in  the  athenee  is  general;  and  then  about  the  age  ot  14, 
a  division  of  studies  into  two  sections,  one  of  which  is  commercial,  is  made.  The  commercial  section 
has  two  divisions,  viz.,  a  lower  side,  which  prepares  boys  to  become  ordinary  clerks  or  business  men, 
and  an  upper  side,  which  enables  students  to  proceed  to  the  Institutes  of  Commerce.  The  ma]onty 
of  boys  in  the  commercial  sections  of  the  athenees  go  at  once  to  office  ;  those  who  intend  to  take  a 
prominent  part  in  the  business  world,  and  who  have  the  means  for  further  training,  are  enrolled 
in  the  Institutes  of  Commerce,  of  which  those  of  Antwerp,  Brussels  Louvam,  La  Louviere,  Liege, 
and  Gand  are  of  very  high  rank.  Boys  pass  from  the  athonee  on  the  erminationothevr  seven 
vears'  course,  about  the  age  of  17  or  18,  to  the  Institute  of  Commerce.  Earlv  admission  to  the  higher 
commercial  schools  is  de:'precated  by  some  of  the  Professors  who  hold  the  '^V^'^^i^^^l^^Jgl 
would  be  better  prepared  to   receive  the  lectures  of   the  Institutes  it   they  remained  longer  at  the 

'""""^The' following  is  the  syllabus  of  the  different  classes  in  the  purely  commercial  section  of  the 

athenee : —  ,  , 

5th  Class.-Agents  and  institutions  relating  to  home  commerce.     Invoices,  accounts  of  purchase  and 

sale,  way-bills,  commercial  correspondence. 
m  Glass— -ReYWwn  of  preceding;    principal  obligations  of  a  merchant  under  the  code,  bills  of 
exchange,  Mis  to  orlr,  book-keeping  ia  single  entry,  incidental  books,  general  principles  of 
book-keeping  in  double  entry,  practical  exercises. 
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3rd  Glass. — Eevision;  agents  and  institutions  concerning  specially  foreign  commerce,  subdivision  o£ 
general  accounts  ;  special  accounts — -consigners,  merchants,  bankers,  and  partners  ;  commercial 
Jaw,  in  relation  to  deposits  and  companies  ;  accounts,  current  and  at  interest ;  annuitants' 
accounts,  commercial  correspondence,  practical  exercises. 

2nd  Class. — Resume  of  principles  of  accounting,  exchange  and  its  combinations,  arbitration  and 
bank  orders,  currency  (gold  and  silver),  arithmetic  exercises  applied  to  these  different  operations; 
commercial  law,  contracts,  sales,  and  purchases ;  history  of  the  industry  and  commerce  of 
Belgium  to  the  close  of  the  15th  century ;  industrial  and  commercial  geography  of  Belgium, 
study  of  the  nine  provinces  (nature  of  the  soil,  principal  natural  and  industrial  productions, 
commerce,  modes  of  communication,  remarkable  localities). 

1st  Glass. — Eevision  ;  G-overnment  stock,  shares  and  obligations,  repayment  of  loans,  exchange 
operations,  annuities,  life  and  property  insurance,  savings  bank  and  old-age  pensions,  practical 
exercises,  speculative  commerce,  civil  law,  commercial  code  and  special  enactments,  political 
economy  ;  history  of  Belgian  trade  and  industry  from  1500  to  the  present  time  ;  sketch  of  the 
development  of  the  principal  branches  cf  industry  since  Belgian  independence,  Belgian 
commercial  and  industrial  geography,  commerce,  import,  export,  and  carrying  trade. 

Time-table  of  commercial  section  in  the  athenre.     The  7th  class  is  the  lowest,  and  the  1st  class  the  highest. 


Si^bjects. 


Classes. 


Religion  

French 

Flemish   

German    

English    

History   

Geography 

Mathematics 

Natural   Science   (not  including  practical 

work  in  1st  and  2nd  classes)   

Commercial  Science 

Drawing 

Music  


Total  hours  per  week 


Taken  during  recreation. 


24 


26 


2S 


2 
5 
.3 
3 
.3 
2 
1 
3 

3 
3 


2 
5 
3 
3 
3 
2 

i 

3 

4 
4 


30 


2  hours  (optional). 


2 
fi 
3 
2 
2 
2 
1 
3 

4 

4 


28 


30 


29 


Commercial  Instruction  of  a  secondary  character  is  also  given  in  schools  known  as  commercial  and 
industri.al  schools.  The  Professional  School  for  Girls  in  Antwerp  has  an  attendance  of  300.  Pupils  are 
not  admitted  under  12  years  of  age,  and  must  have  reached  the  primary  school  standard.  The  school  has 
a  general  preparatory  course,  which  lasts  two  years.  This  general  course  is  followed  by  special  courses 
of  three  years,  of  which  one  is  for  commercial  subjects. 

The  higher  commercial  education  of  Belgium  is  supplied  by  the  Commercial  High  School  of 
Antwerp.  Toe  course  extends  over  three  years.  The  sole  object  of  the  school,  in  the  first  and  second 
year  of  the  course,  is  the  teaching  ol:  the  commercial  sciences,  theoretically  and  practically.  The  third 
year  affords  students  a  special  preparation  for  consular  service.  A  distinctive  feature  of  the  teaching  is 
the  commercial  bureau,  by  means  of  which  the  students  are  trained  in  a  practical  manner  in  the  affairs  of 
business^  and  banking.  The  students  are  first  practised  in  their  lecture  room  in  all  the  forms  of 
mercantile  procedure,  each  commercial  document  being  thoroughly  explained.  Then  the  regular  business 
of  a  business  house  is  undertaken  by  fictitious  operations,  each  student  in  turn  filling  all  the  different 
positions,  keeping  the  books  and  carrying  on  the  correspondence,  first  in  his  own  language,  and  later  on 
in  the  different  ibreign  languages.  The  building  is  a  splendid  structure,  and  its  commercial  museum, 
which  contains  four  galleries  full  of  commercial  products,  is  among  the  finest  on  the  continent. 
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CHAPTER  LIII. 
The  Higher  Institute  of  Commerce,  Antwerp. 

[G.  H.  KNIBBS.] 

.;,  w  \  ^''^/°^f'=iory  OUervations.-Kn  will  be  disclosed  by  a  study  of  tbe  curriculum  oiven  hereinafter 
the  Higher  Institute  of  Commerce,  Antwerp  aftbrds  a  commercial  education  of  a  very  high  character' 
It  IS  one  of  the  more  notable  Commercial  High  Schools  of  Europe.  It  was  established  by  the  Eoyal 
.f^^^  °:,  i  October,  1852,  at  whicli  time  there  were  two-year  courses  only,  but  on  the  12th  January 
1SJ7,  a  tliird  year  course  was  added,  having  as  its  special  object  consular  instruction.  There  is  also  a 
preparaory  course,  the  subjects  of  which  form  the  basis  of  the  Entrance-examination,  and  are  also 
Identical  with  those  taught  m  the  professional  sections  of  the  Athenees,  Colleges,  and  Gymnasia  The 
tollowmg  account-a  translation  of  an  official  document  obtained  by  the  Commissioners  during  their 
visit  to  Antwerp— will  give  a  fair  indication  of  the  breadth  of  ideal  and  of  the  extent  of  the  aims  of  the 
Belgian  people  in  regard  to  commercial  education. 

Though  expressed  in  a  somewhat  condensed  form,  the  following  indication  of  the  courses  gives 
not  only  their  details  but  also  a  general  idea  of  the  organisation  of  the  Institute. 

The  Commissioners,  on  the  occasion  of  iheir  visit,  were  impressed  with  the  excellence  of  the  school 
and  of  its  equipment.  The  elaborate  collections  of  this  and  other  European  schools  are  of  gre-t 
value  to  those  who  wish  to  learn  something  of  the  world's  commercial  products,  and  their  oriHu  and 
appearance.  ° 

2.  Importance  of  Detailed  Programmes. — A  mere  time-table,  or  programme,  gives  no  adequate 
conception  of  a  course.  Since  commercial  education  with  us  is  in  its  infancy,  it  is  very  desirable  that  a 
proper  understanding  of  it  should  be  given.  Eor  this  reason  the  Commissioner  here  writing  has  under- 
taken the  translation  of  a  number  of  programmes  with  the  object  of  rendering  it  possible  to  obtain  a 
clear  idea  of  the  whole  development  of  the  commercial  courses,  and  to  reveal  their  thoroughness. 

In  commercial  life  it  is  important  to  remember  that  we  are  in  competition  not  only  with  all 
nations,  but  also  with  individuals  who  will  take  the  trouble  to  learn  our  language,  and  that  our  commer- 
cial position  will  depend  upon  our  being  the  peers  of  commercial  men  in  other  countries,  and  further 
that  the  rapid  development  of  foreign  commerce  is  totally  altering  the  general  aspect  of  the  problem  of 
holding  our  own  in  this  branch  of  human  activity. 

The  recent  history  of  German  commercial  successes,  of  American  reaction  thereto,  and  the 
strenuousness  of  recent  endeavours  in  America  to  educationally  reinforce  her  commercial  power,  shew 
clearly  enough  that  our  duty  to  the  rising  generation  of  this  territory  demands  that  we  should  make 
provision  for  commercial  instruction  comparabb  in  breadth  and  thoroughness  with  the  provisions  made 
in  Europe. 

The  crude  opinions  of  these  who  have  not  systematically  studied  the  subject,  cannot  be  admitted  as 
a  sufficient  guide.  Tlie  distinguished  success  of  European  commercial  schools,  the  incisive  criticism  of 
their  own  methods,  the  keenness  of  European  competition,  the  wealth  of  their  educational  commercial 
experience,  the  fact  also  that  the  mother-country  has  been  forced  to  follow  their  example  in  commercial 
education,  all  point  to  the  fact  that  we  shall  do  well,  in  formulating  our  ideas  of  commercial  education 
to  first  study  thoroughhr  the  highly  developed  methods  of  Europe. 

Every  item  in  their  programmes  represents  a  long  course  of  criticism  and  of  comparison  with  the 
work  done  in  other  countries,  and  it  is  impossible  to  visit  the  European  commercial  schools  without 
recognising  the  fact  that  ttey  are  in  the  first  rank  of  commercial  training. 

3.  Tlie  Higher  Institute  of  Commerce.,  Antwerp. — The  following  is  a  complete  account  of  the 
organisation  and  curriculum  of  the  Higher  Institute  of  Commerce  of  Antwerp,  translated  from  the 
original  documents.  It  aims  at  disclosing  the  scheme  by  which  commercial  men  are  trained  in  one  of 
the  most  important  cities  of  Belgium. 

The  entire  course  of  theoretical  and  practical  instruction  of  the  Higher  Institute  of  Commerce  for 
ordinary  students  lasts  two  years.  By  decree  of  the  12th  January,  1897,  however,  a  third  year  of  studies 
has  been  added  for  those  who  desire  to  take  it,  the  special  object  of  this  additional  year  being  devoted  to 
consular  education.     It  is  not  intended  for  all  students  of  the  Institute. 

4.  Inscription  and  Registration  of  Students.— Students  may  enter  for  courses  in  individual  subjects, 
at  their  pleasure,  or  for  the  courses  prescribed  for  a  complete  commercial  course. 

The  entry  of  the  name  as  a  student  of  the  Institute  on  its  roll  takes  place  annually,  the  fee  being 
25  francs  (£1).  Where  students  enter  for  at  least  five  courses  the  fee  is  5  francs  (48.)  per  course. 
When  registered  on  the  roll  a  student  takes  either  a  "  general  registration  "  for  all  the  courses  consti- 
tuting one  year  of  study,  or  a  "•special  registration  "  for  certain  prescribed  courses.  The  registration 
fees  for  the  whole  year  are  payable  in  advance. 

General  Registration.'^ — Eegistration  for  the  whole  of  the  courses  of  the  first  year  may  be  taken 
only  by  students  who  have  obtained  the  right  by  examination,  the  subjects  of  which  are  indicated 
below.     The  passing  of  the  examination  gives  the  title  "1st  year  student." 

The  cost  of  general  registration  in  all  the  first-year  courses,  is  200  francs  (£8). 

General 

'  f : " 

'  The  registration  of  the  student's  name  as  a  regular  student. 
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General  registration  in  all  the  courses  o£  the  second  or  third  year,  may  be  taken  only  by  students 
who  have  obtained  the  right  through  passing  an  examination  bearing  on  the  subjects  taught  during  the 
first  and  second  year  of  studies  and  indicated  in  the  programme.  The  passing  gives  the  title  "  2nd  year 
student,"  or  "  3rd  year  student." 

The  cost  of  general  registration  in  all  the  courses  of  the  second  or  third  year,  is  250  francs  (£10.) 

Each  registration  may  be  renewed  every  two  years ;  half-fees  only  being  charged  in  such  a  case. 

Special  Registration. — Special  registration  for  one  or  more  courses  is  taken  by  those  who  do  not 
desire  to  pass  examinations,  at  the  rate  of  30  francs  per  course,  and  of  15  francs  for  each  renewal  (24s. 
and  12s.) 

For  special  registration  in  the  Commercial  Bureau,  a  fee  of  100  francs  (£4),  per  year,  is  charged. 
This  registration  is  granted  only  to  pupils  who  have  previously  registered  for  at  least  four  courses  of  the 
first  or  second  year.  Special  registrations  may  be  made  at  all  'periods  of  the  year;  but  no  reduction  in 
terms  is  made  when  the  courses  have  begun. 

No  preliminary  qualification  is  required  for  special  registrations,  excepting  for  the  Commercial 
Bureau,  where  admission  is  subject  to  an  examination  passed  before  the  "  Ohef  de  Bureau"  on  the 
elements  of  book-keeping,  French,  the  rudiments  of  German  and  English,  and  commercial  calculations. 

Pupils  inscribed  for  special  courses  only  cannot  obtain  the  diploma  of  the  Institution  on  leaving  it. 

5.  Examinations. — The  'Examination  of  pupils  for  the  first  year  (Entrance-examination)  is  held 
annually  in  the  first  week  in  October  before  a  committee  appointed  by  the  Minister  of  Industry  and 
Labour,  and  presided  over  by  the  Director.  There  is  no  examination  at  Easter.  The  subjects  of  this 
examination  are  the  subjects  also  of  instruction  of  the  professional  sections  of  the  Athenees,  Colleges, 
and  Gymnasia,  and  of  the  Preparatory  Course  of  the  Institution  itself.     They  are  : — 

(1)  A  composition  in  French,  and  a  translation  from  French  into  English  and  German.  (2)  Physical  Geography. 
(3)  The  rudiments  of  Universal  History,  the  periods  chosen  for  examination  being  annually  fixed  in  January,  by 
the  Director.  (4)  Arithmetic,  with  its  application  to  Commerce  and  the  elements  of  Book-keeping.  (5)  Theelcments 
of  Algebra  and  Geometry  (according  to  Lesendre,  four  first  books).  (6)  Elementary  Conceptions  concerning 
Physics  and  Chemistry.     (7)  Commercial  law.     (8)  Political  Economy. 

Pupils  who  have  previously  studied  in  an  Athenaeum  or  other  national  institution  of  equal  legal 
standing,  or  who  prove  by  certified  documents  that  they  are  capable  of  receiving  the  instruction  given  in 
the  Institution,  are  exempted  by  the  Board  of  Examiners  from  the  Entrance-examination,  provided  that 
they  have  also  reached  the  necessary  standard  in  the  French,  English,  and  German  languages.  Students 
coming  from  the  Latin  Rhetoric  divisioni  of  the  Athenees  should  pass  an  examination  in  book-keeping, 
political  economy,  commercial  law,  arithmetic  and  chemistry ;  those  who  can  prove  bf  a  certificate  that 
they  have  attended  this  last  course,  need  not  undergo  an  examination  therein.  Diplomas  and  certificates 
should  be  remitted  to  the  Director  before  the  30th  September. 

The  programme  is  modified  for  foreigners,  especially  in  regard  to  languages. 

The  Examination  of  pupils  for  the  second  year  or  transition  period  is  conducted  by  a  Board  of 
Examiners  composed  of  Professors  of  the  Institution,  presided  over  by  the  Director,  at  the  end  of  every 
school-year,  the  subjects  of  which  are  indicated  in  the  programme. 

At  the  end  of  the  second  year,  a  Board  of  Examiners  appointed  by  the  Government,  present  to 
the  pupils  possessing  the  requisite  knowledge,  diplomas  {diplume  de  capacitc)  conferring  the  title  of 
'' liccnc/e  en  sciences  commerciales."  The  Belgian  student  to  whom  this  diploma  is  awarded  may  obtain 
a  several  years'  scholarship  to  enable  him  to  travel  abroad  at  the  expense  of  the  G-overnraent.  A  sum 
of  00,000  francs  (£2,400),  is  entered  for  this  purpose  in  the  annual  budi^ec  of  the  Minister  for 
Foreign  Affairs.  The  subjects  of  examination  for  the  obtainmeut  of  the  "  diplome  de  capacitc,"  are 
indicated  in  the  programme.  At  the  termination  of  the  third  year,  students  become  eligible  for  the 
diploma  of  "  licencii  da  degre   superieur  en  sciences  commerciales  et  consulaires." 

C.  Preparatory  Course. — A  preparatory  course  including  the  subjects  of  the  Entrance-examination 
\i  instituted.  This  course  begins  at  Easter  and  terminates  on  the  1st  of  August.  The  cost  of  rscistra- 
tion  is  100  francs  (£4)- 

7.  Miscellaneous  and  Minor  Regulations. — All  the  courses  of  the  Institution  begin  from  the  10th 
to  15th  October,  and  are  given  in  the  French  language.  Foreign  students  should  specially  endeavour  to 
gain  a  thorough  familiarity  with  this  language,  without  the  knowledge  of  which  progress  is  impossible. 
The  business  of  the  Commercial  Bureau,  is  treated  in  the  principal  modern  languages. 

Each  professor  maintains  the  discipline  of  his  course  ;  he  warns  and  advises  students  and  may 
expel  those  who  are  unruly. 

The  students  may  render  themselves  liable  to  the  following  punishments: — Reprimand,  suspension 
of  the  right  of  attendance  at  one  or  more  courses,  caution,  and  expulsion  from  the  Institution. 

Students  must  regularly  attend  the  courses  for  which  they  have  registered,  and  in  the  event  of 
being  prevented  must  send  word  to  the  Director,  beforehand  when  possible,  of  the  reason  of  their 
,  absence.     Absences  are  noted,  and  notices  sent  to  the  parents  or  guardians  of  a  pupil. 

Examinations  for  all  the  courses  are  written  and  oral  and  are  held  throughout  the  year  ;  marks  are 
given  for  each  subject  as  at  the  final  examinations  of  the  year.  The  average  of  the  marks  obtained 
during  the  year  is  taken,  and  the  average  between  the  result  obtained  and  the  marks  of  the  final 
examination  of  the  year  determines  the  admission  of  the  student  and  the  grade  of  the  diploma.  The 
registration-fee  is  25  francs  (£1)  for  the  entrance-examination;  50  francs  (£2)  for  that  of  transition 
examination  ;  75  francs  (£3)  for  the  examination  of  the  second  year  ;  and  100  francs  (£4)  for  that  of 
the  third  year. 

Students  procure  at  their  own  cost  books,  exercises,  blotters,  and  the  necessary  writing  paper,  etc. 
at  the  Bureau. 

A  Museum  of  specimens,  of  natural  and  manufactured  products,  of  native  and  foreign  ori»in,  a 
Library  and  a  Lahoratory,  are  connected  with  the  Institution.  The  course  in  practical  Chemistry  is  a 
separate  charge. 


1  See  Report  on  Secondary  Education,  chap.  XI,  pp.  128-129. 
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8.  Special  Lectures.— hectnvea  on  the  principal  articles  of  Commerce,  merchandise,  exchange 
operations,  may  be  given  to  second  or  third  year  students  either  by  brokers,  merchants,  or  persons  of 
suthciently  general  experience.  In  company  with  the  Director  and  one  or  several  professors  the  students 
visit  the  principal  mercantile  and  industrial  establishments  of  the  city  and  neighbourhood. 

9.  General— The  Institution  has  two  annual  vacations— one  is  from  the  loth  August  to  the 
second  luesday  of  October,  and  the  other  a  week  at  Easter. 

The  Institution  is  appointed  after  the  manner  of  a  University.  As  a  consequence  the  pupils  do 
not  lodge  therein,  but  reside  in  the  city,  either  at  the  homes  oli  the  professors  or  in  private  houses, 
according  to  the  wishes  of  their  parents. 

Administration.— The  Institute  is  administered  by  a  Higher  Committee  composed  of  seven 
members,  ot  which  the  Burgomaster  of  Antwerp  is  the  President  ecc  officio.  The  other  members  are 
appointed  as  follows,  viz.,  three  by  the  G-overninenfc,  and  three  by  the  Communal  Council  of  Antwerp. 

The  Governor  of  the  province  of  Antwerp  presides  at  the  administrative  committee  whenever  he 
attends  the  meetings. 

The  functions  of  the  Director  are :  —(1)  The  direction  of  studies  and  the  internal  administration  of 
thfe  Institution ;  (2)  Tbe  maintenance  of  order  and  discipline  ;  (3)  The  maintenance  of  relations  between 
the  Institution  and  the  authorities  and  the  parents  of  the  pupils ;  (-1)  The  accountancy  and  receipts, 
etc.  ;  (5)  The  registration  in  the  various  courses,  and  the  delivery  of  cards  of  admission  to  each  of  these  ; 
(6)  The  preservation  of  the  various  collections,  the  furniture,  and  buildings. 

10.  Programme  of  the  Courses  in  the  Institute. — The  details  of  the  curriculum  of  the  Institute 
disclose  the  scheme  of  instruction  better  than  anything  else.  A  bald  statement  of  the  subjects  taught  is 
not  sufficient,  because  unless  our  own  educational  system  and  machinery  are  equal,  the  mental  picture 
raised  by  a  mere  statement  that  this  or  that  subject  is  taught  is  quite  inadequate. 

The  general  programme,  however,  compiled  from  the  detailed  statement  will  give  an  aper^u  of  the 
whole  course.     It  is  as  follows : — 

Programme  of  the  Institut  Superieur  de  Commerce  d'Anvers. 


Subjects. 


Years  and  Hours  per  Week. 


II. 


III. 


Commercial  Bureau  with  Commercial  Arithmetic,  etc. 
History  of  Commercial  Products 
History  of  Commerce  and  Industry... 

Political  Economy  and  Statistics       ...  

Commercial  and  Industrial  Geography 
General  Principles  of  Law  ... 
Commercial  and  Maritime  Law 
German  Language  (technical) 

English  „  „  

Dutch,  Flemish  (obligatory  for  Belgians)   ...         ... 

Spanish... 
Italian  ... 
Customs  Legislation   ... 

Shipping,  the  Mercantile  Navy         

Accountancy  and  Banking     ... 

Constitutional  Law     ... 

Administrative  Law    ... 

Comparative  Commercial  and  Maritime  Legislation 

Law  of  Nations 

Industrial  Technology 

Transport 


15 
2 

'2 
3 
2 

3 
3 
3 
3 
3 


15 
2 
2 
? 
p 

2 
3 
3 
2 
3 
8 
1 
1 


11.  Commercial  Bureau,  {Lower  Section)  15  hours  per  week.— The  details  of  the  work  are  as 
follow: — 

Fictitious  operations  of  a  mercantile  establishment  dealing  with  all  manner  of  business  :  the  bank, 
merchandise,  stock-in-trade,  on  own  account,  for  sale  or  return,  on  joint  account,  etc. 

Application  of  commercial  calculations  and  accountancy,  invoices,  account-sales  and  purchases, 
accounts  of  expenses,  accounts-current,  net  profits  on  merchandise,  etc.  Exchange  operations,  arbitration, 
public  funds.  Entry  of  each  transaction  in  books  regularly  and  practically  kept  by  double  entry.  Bills 
of  Exchange,  bills  to  be  settled,  to  be  indorsed,  invoices,  bills  of  lading,  charter  parties,  contracts  of 
bottomry,  warrants,  insurance  contracts,  outstanding-accounts  and  particular  averages.  Statements  of 
"  avaries  grosses  "  ("  loss  by  tempest,  shipwreck,  capture,  or  ransom,  ")  etc.  Usages  of  Antwerp  and  the 
principal  foreign  places,  comparison  of  weights,  measures,  etc.  j.    .  . 

Correspondence  in  French,  Dutch,  English,  and  German,  for  the  purpose  of  giving  or  receiving 
orders,  the  buying  and  sale  of  merchandise,  the  consignment  of  ships  and  cargo. 

Balance-sheet  and  liquidation  of  the  establishment  at  the  end  of  the  year. 

Commercial  Arithmetic— 'Repetition  of  the  fundamental  operations,  vulgar  and  decimal  tractions, 
aliquot  parts,  proportions,  explanation  of  the  rules  of  interest,  discount,  partnerships,  mixture,  alligation, 
division,  etc.  Average  maturity.  Accounts-current  and  interest  (direct,  indirect,  and  Hamburg  methods). 
Net  profits.  Exchanges.  Public  funds.  Bullion.  Negotiations.  "  Arbitrages "  as  to  these  various 
values.-  -,  c, 
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12.  Ilistori/  of  negotialle  products  (2  hours  per  week). — This  course  is  given  with  the  aid  of 
the  specimeas  of  the  Museum  attached  to  the  Institution. 

Products  oftJie  Mineral  Kingdom — 

(A)  Non-metallic  suhstances:  Sulphur— Arsenical  products.  Phosphorus.  Carbon  and  its  com- 
pounds. Graphite,  coal,  coke,  turf,  anthracite,  ground  charcoal,  charcoal  employed  as  a  colour, 
animal  charcoal,  petroleum  and  its  derivatives.  Carbon  disulphide.  Chlorine  and  alkaline 
chlorides  (hypochlorites).  Iodine.  Bromide.  Mineral  acids  (sulphuric,  nitric,  hydrochloric, 
boric,  and  hydrofluoric). 

(B)  Metallic  substances:  Potassium,  potash  and  salts  of  potassium.  Sodium, soda  and  sodium  salts. 
Alhalimetry.  Ammonia,  Lime,  Barium,  MaRnesium,  Aluminium,  and  their  compounds. 
Various  kinds  of  earth  (kaolin,  clays,  ochres).  Various  kinds  of  stones  (pumice-stone,  trass, 
tripoli,  emery,  etc.  Building  stones,  slates,  marbles,  gem  stones  diamonds).  Manganese  and 
its  compounds.  Iron.  Chromium,  cobalt,  zinc.  Tin,  lead,  antimony.  Bismuth,  copper.  Merci-iry. 
Silver  and  its  compounds.     Gold.     Platinum. 

(C)  Products  of  the  Vegetahle  Kingdom — 

Boots. — Edible,  aromatic,  tinctorial,  spices,  medicinal,  industrial. 

Barks. — Aromatic   barks,   spices,    medicinal,  tinctorial,  tanning,   and  other  barks  for  special 

purposes. 
Wood. — For  building  and  carpentry  ;  cabinet-work  ;  dyeing ;  medicinal ;  firewood. 
Bulbs. — Alimentary,  flower  bulbs. 
Leaves. — Laurel,  senna,  sumac,  tea,  mate,  tobacco. 
Flowers, — Medicinal,  aromaties,  industrial  spices. 
Fruits  and  Seeds.— TaMQirwt^.     Coffee.     Cocoa.     Cereals  or  grains.     Eice.     Parinas.     Dried 

vegetables.     Aromatic  spices.    Oleaginous  fruits  and  seeds,  fodder  seeds.    Emits  and  seeds 

which  are  employed  in  industry.     Medicinal  fruits  and  seeds. 
Textile  fibres  of  vegetable  origin, — Cotton,  European  hemp.    Manilla  hemp.     Pitte  hemp.  Hemp 

and  jute.     Flax.     Coco-nut  fibre. 

13.  Political  Economy  and  Statistics.     (2  hours  per  week). — The  details  are  as  hereunder  :— 

(i)   Object  of  political  economy,  its  utility  and  nature.     Causes  which  have  retarded  its  progress. 

(ii)  Production. — Analysis  of  the  elements  of  production.  Labour.  Natural  agents.  Capital:  its 
elements  and  the  role  it  plays  in  production.  Classification  of  capital.  How  capital  is  formed 
and  grows.     Importance  of  its  growth. 

(iii)  Examination  of  the  causes  of  the  more  or  less  great  productivity  of  the  productive  agents  in  the 
various  countries.     Property.  Division  of  labour.    Ideas  of  Adam  Smith  in  reference  thereto. 

(iv)   Value. — Economic  signitlcation  of  the  word.     Laws  regulating  the  value.    Supply  and  demand  ; 

costs  of  production.     Price, 
(v)  Money.  Value  of  money.    Fluctuation  in  value  of  precious  metals  and  their  economic  and  social 
consequences. 

(vi)  Credit. — General  idea  of  credit.  Its  importance  in  production.  Credit  or  banking  establish- 
ments. Various  kinds  of  banks:  deposit,  commercial,  and  currency  banks.  Circulation  of 
non-reimbursable  paper  or  paper-money.  Credit  as  a  means  of  economising  the  employment 
of  money.  Influence  of  credit  on  prices.  Commercial  crises.  Landed,  personal,  agricultural 
credit,  etc. 

(vii)  Balance  lietween production  and  consumption. — The  question  whether  there  can  be  an  excess  of 

production, 
(viii)  International  trade. — Necessity  and  advantages  of  this  trade.     Free-trade  between  the  various 
nations  and  the  protective  system.     Intervention  of  money  in  the  international  exchanges.    The 
Exchange. 

(ix)  Forms    of  production.— Vvinci'^le    of    Partnership.      Trading  Companies.      Large    and  small 

production. 
(x)  Distribution  of  wealth. — Wages.    How  they  are  regulated.     Population.     Inquiry  into  Ihe  ideas 
of  Malthus  with  respect  thereto.     How  the  condition  of  wages  may  be  ameliorated.     Profit.'. 
Analysis  of  the  elements  of  which  they  are  composed.     How  they  are  regulated.     Eates  of 
interest.     Examination  of  the  laws  which  limit  this  rate.    Landed  annuity.     Eicardo's  theory. 

(xi)  Resources  of  Oovernments  for  the  satisfactory  administration  of  the  public  service.  Tax. 
Its  influence  on  the  development  of  wealth.  Necessity  of  taxation.  Progressive  and  pro- 
portional tax.  Income  tax.  Incidence  of  taxes,  or  the  persons  who  pay  them.  Public  credit. 
State  loans.     Annuity  issues.     Amortization  and  great  exceptional  requirements. 

(xii)  Statistics,  their  aim,  utility,  characters,  divisions,  etc.,  etc. 

1-1.  Commercial  and  Industrial  Geography  (3  hours  per  week). — These  subjects  are  developed  as 
hereunder.  The  topographical  and  statistical  information  concerning  the  various  countries  of  Europe, 
Asia,  Africa,  America,  Australia,  and  Polynesia,  is  obtained  from  the  latest  consular  reports,  and  most 
recent  communications.     This  information  relates  to  the  following  points,  viz. : — 

(i)  Topographical  situation. — Constitution  of  the  soil,  mineral,  vegetable,  and  animal  kingdoms, 
(ii)  Political  and  social  state. — Institutions,  their  influence  on  the  prosperity  of  the  country.  State 

of  the  public  finances,  national  wealth,  prosperity  or  decay,  their  causes, 
(iii)   The  principal  productions  of  each  country ;  commodities  that  may  be  derived  from  them  with 

advantages.     Tables  of  exportations. 
(iv)  Imports. — The  principal  products  required  to  be  imported  by  each  country.     Those  contributed 

in  particular  by  Belgium.     Those  that  she  could  further  contribute.     Tables  of  importations. 
(v)  Customs. — Apergu  of  the  character  of  the  economic  and  customs  legislation  of  each  country. 

Their  obstacles  and  facilities  for  commerce.     Tastes  and  habits  of  the  peoples  as  far  as  their 

relations  with  commerce  are  concerned, 
(vi)  (?eneraZ.— Detailed   notice   concerning   the   principal    trading  towns,   their  importance,   their 

business  methods,  etc.     Sources  and  causes  determining  the  commercial  relations  between  the 

various  countries.  ^g 
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15.  Law :  outline  of  its  general  principles  (2  hours  per  week).— The  course  is  treated  as  indicated 
hereunder : — 

The  study  of-  the  elements  of  commercial  law.  General  ideas  concerning  ethics  and  natural  law. 
resume  oi  the  subjects  contained  in  the  first  two  books  of  the  Civil  Code :  laws  in  general, 
mmonty  tutelage,  and  emancipation ;  property ;  distinction  between  personal  and  real  estate, 
btudy  ot  the  general  scheme  of  obligations ;  the  formation  of  contracts,  their  essential  con- 
ditions, their  effects  between  the  parties  concerned  and  in  respect  to  third  persons.  Various 
kinds  of  obligations,  conditional,  conjoint  liability,  with  penal  clauses.  Modes  of  extinction  of 
obligations.  The  proof  of  obligation ;  authentic  and  private  deeds,  evidence  of  witnesses ; 
theory  ot  the  oath.  Examination  of  deeds  of  sale,  hiring,  partnership,  loan,  deposit,  mandat, 
security,  etc.     Ideas  concerning  licenses,  mortgages,  and  limitations. 

16.  German,  Lower  Section  (,3  hours  per  week.)— The  instruction  in  the  languages  is  technically 
orientated.     German  is  treated  as  follows :  — 

Terminology  for  letters  and  the  principal  articles  of  commerce.  Commercial  correspondence. 
Instruction  with  respect  to  German  commerce :  Custom  duties,  dues,  exchanges,  markets,  shares, 
bonded  warehouses,  ports,  banks,  brokers,  chambers  and  tribunals  of  commerce,  conversation. 

17.  EnglisTi,  Lower  Section  (3  hours  per  week). — English  is  developed  as  hereunder: — 
Commercial   terminology.      Commission   business.      Buying,   selling.      Despatch   of    merchandise. 

Insurance.      Lloyds.      Commercial   bills.      Banks.      Companies.      Public  funds.      Monetary 
circulation.     Contracts.     Custom  duties,    rormulse.     Correspondence.     Conversation. 

18.  Other  languages. — The  other  languages  are  taken  as  hereunder  : — 

Dutch,  Lower  Section,  obligatory  for  Belgian  pupils  (3  hours  per  week). —  Commercial  terminology 

and  correspondence.     Conversation. 
Spanish,  Lower  Section  (3  hours  per  week.) — Pronunciation,  reading,  grammar,  dictation,  exercises 

and  translations,  memory  exercises,  commercial   correspondence.      Slava's  Dictionary,   Soto's 

Ochando. 
Italian  (3  hours  per  week.) — Pronunciation,  reading,  grammar,  dictation,  exercises  and  translations, 

commercial  epistolary  style,  exercise  and  commercial  letters  from  dictation.  Moretti's  Grammar, 

Barberi's  Dictionary. 
The  student  need  follow  only  one  of  the  two  last  courses. 

19.  Second  Tear  Courses,  Commercial  Bureau. — The  work  of  the  second  year  closes  the  ordinary 
course,  and  on  satisfactorily  passing  it  the  student  receives  the  diploma  "  Licencie  en  sciences  commerciales." 
As  seen  from  the  Programme,  most  of  the  work  is  essentially  a  continuation  of  the  first  year's  work. 
The  work  of  the  Commercial  Bureau  occupies  15  hours  per  week. 

(i)  General. — Complimentary  study  of  the  conditions  of  buying  and  selling,  and  general  customs  of 
the  trading  ports  of  various  parts  of  the  world.  Importation,  exportation,  transit,  commission, 
insurance,  banking,  etc.  Application  of  calculations  to  "  arbitrages."  Accounts  to  be  kept, 
to  be  made,  exchange  operations,  intelligence  to  be  received  or  given.  Application  to  practical 
questions  of  the  theoretical  ideas  acquired  in  all  the  other  courses.  Disputed  claims,  practical 
transactions  and  accountancy.  Commercial,  financial,  and  industrial  relations  to  be  established 
with  the  various  countries.  Correspondence  in  French,  Dutch,  English,  German,  Spanish,  and 
Italian. 

(ii)  Commercial  Intelligence. — In  addition  to  the  indications  of  the  Antwerp  Exchange,  the  Com- 
mercial Bureau  of  the  Institution  receives  regular  commercial  intelligence  from  London, 
Liverpool,  Xew  York,  Havanna,  Eio  Janeiro,  Buenos  Ayres,  Valparaiso,  Sydney,  India  and 
China,  Odessa,  Hamburg,  Amsterdam,  Havre,  etc. 

This  information  is  communicated  to  the  pupils  in  the  original  languages. 

(iii)  Commercial  Arithmeiia. —^\XQstion^  of  compound  interest,  of  annual  investments  and  annuities  ; 
numerous  applications  to  the  questions  concerning  loan,  amortizations,  life-annuities,  etc. 
Credits  fonciers,  obligations,  premium-loans,  insurances  ;  principles  for  the  calculations  of 
premiums;  marine  fire  and  life  insurances,  tables  of  mortality,  "  dotaW  insurances,  tontines, 
railways,  tariffs,  etc. 

20.  Ristory  of  Negotialle  Troducls  (2  hours  per  week).— The  specimens  of  the  Museum, 
attached  to  the  Institution,  are  requisitioned  for  this  course,  as  for  the  first  year.  The  course  consists  of 
the  examination  and  study  in  continuation  of  the  Products  derived  from  the  vegetaUe  langdom  of  the 
following,  viz  : — 

Cellular  Plants— Kgrnxc,  edible  mushrooms.     Medicinal  and  theoretical  lichens. 

Mxcrescences  or  Galls. 

Vegetable  Products —  , 

(a)  Tinctorial  Pastes:  Indigo,  woad,  archil,  annotto,  madder,  prepared  dyer  s  woad,  etc, 

(b)  Inspissated  Saps,  etc. :  Cachou,  gum  kino,  aloes,  opium,  essence  of  liquorice. 

(c)  Feculw  :  Amidon,  fecula,  arrowroot,  tapioca,  sago,  macaroni,  vermicelli,  etc. 

(d)  Sugar  Products :  Raw  and  refined  sugar,  loaf  sugar,  sugar  crystals,  molasses,  honey,  manna. 

(e)  Gums  :  Arabic,  Senegal,  tragacanth. 

(f)  Besinous  Gums  :  Ammoniacum,  bdellium,  euphorbium,  galbanutn,  myrrh,  etc, 

(g)  Mastic  Gums :  Caoutchouc,  gutta-percha. 

(h)  Sesins :  Copal,  dammar,  elemi,  shellac,  etc,  etc. 
(i)   Oleo-resins. 
(j)  Turpentine, 
(k)  Tar:  Pitch,  "oil"  of  tar. 
(1)  Bitumens, 
(m)  Balsams, 
(n)  Fixed  oils. 

(o)  Essential  or  volatile  oils ;  artificial  essential  oils. 

(p)  Fermented  products.  n    j    j 

(q)  Vegetable  acids  and  salts.  Prodmtt 
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Products  derived  from  the  Animal  Kingdom — 

Cantharides,  cochineals,   "  kermes-animal."      Animal  iserfumes.     Horns,  bones,  glues.      Skins 
(hides),  furs,  hairs,  horse-hair,  feathers,  wools,  animal  fats,  animal   alimentary  matters, 
animal  manures. 
Manufactured  Products — 

(A)  Metaliurgic  industry.      (B)  Ceramic  industry.       (C)  Industrial  Chemistry.      (D)  Linen 
trade.        (E)    Woollen   industry.        (P)    Cotton   industry.        (G)    "  Industrie  setifere." 
(H)    Various  industries. 
The  pupils  are  initiated  into  the  operations  of  commercial  chemistry,  and  there  is  a  specially 
equipped  laboratory  for  this  purpose. 

21.  General  History  of  Industry  and  Commerce  (2  hours  per  week). — This  subject  is  treated  as 
shewn  hereunder :  — 

(I)  Antiquity. — History  of  Commerce  and  Industry  from  the  earliest  historical  times  to  the  fall  of 
the  Koman  Empire.  Eise  of  industry  and  commerce.  The  leading  arts  and  their  inventors. 
Industry  and  commerce  in  Phoeaicia,  Egypt,  Palestioe,  and  India.  Commerce  of  Carthage. 
Industry  and  commerce  of  Greece  and  Eome.  Slavery  in  antiquity.  Its  organisation  and 
influence  on  the  development  of  industry  and  commerce.  Ways  of  communication  in  antiquity. 
State  of  industry  and  commei'ce  and  social  conditions  of  the  nations  at  the  time  of  the  fall  of 
the  Roman  Empire. 
(II)  Middle  Ages.— 'h^om  the  fall  of  the  Eoman  Empire  to  the  discovery  of  America  (1492). 
Eeorganisation  of  industry  after  the  invasions  of  the  Barbarian.s.  liegime  of  the  corporations 
or  guilds.  How  and  under  what  necessities  it  was  established.  Description  of  this  regime. 
Obstacles  opposed  by  the  feudal  regime  to  the  development  of  industry  and  commerce.  Causes 
of  the  commercial  prosperity  of  the  Italian  Kepublics  and  cities  of  the  Hanseatic  League. 
Aper9u  of  the  commerce  and  industry  of  Flanders.  Special  reasons  for  the  prosperity  of 
Antwerp  from  the  beginning  of  the  Middle  Ages.  State  of  the  world's  industry  and  commerce 
at  the  period  of  the  discovery  of  America. 
(Ill)  The  Senaissance.—l^iom.  tlie  discovery  of  America  to  the  invention  of  the  steam-engine. 
Influence  of  the  discovery  of  the  New  World  on  industry  and  commerce.  New  colonies  and  the 
colonial  regime.  Injurious  effects  of  this  regime.  The  commercial  prosperity  of  Holland  and 
its  causes.  Decadence  of  the  industry  and  commerce  of  Belgium  after  the  treaty  of  Munster. 
Manufacturing  system  of  Colbert  and  its  influence  on  the  development  of  French  industry. 
The  Edict  of  Nantes  and  fatal  effects  of  the  religious  persecutions  on  industry  and  commerce. 
The  Navigation  Act  of  Cromwell.  Tlic  Creation  of  the  Bank  of  England  and  the  Banks  of 
Scotland.  Laws'  system  and  the  evils  arising  therefrom.  Eise  of  economic  science.  History 
of  the  first  steps  of  political  economy  and  of  the  economic  writers.  Aperfu  of  the  state  of 
industry  and  commerce  at  the  time  of  the  invention  of  tlie  steam-engine. 
(IV)  Modern  Period. — From  the  invention  of  the  steam-engine  to  the  present  time.  Inventions  of 
Watt,  Arkvvright,  Hargreaves,  Crompton,  etc.,  and  their  influence  on  production.  Character  of 
the  great  industry  to  which  these  inventions  have  given  birth.  Impulse  given  by  them  to  the 
industry  and  commerce  of  Eni<land.  French  ]\e\  olution  and  its  reaction  on  universal  industry 
and  commerce.  The  extent  to  which  it  has  accelerated  and  retarded  productive  development. 
The  Continental  Blockade  and  its  effects.  Industrial  and  commercial  progress  realised  by  the 
principal  nations  of  the  woi'ld  from  the  peace  of  ISl-j  to  the  ])resent  time.  Development  of 
ways  of  communication,  principally  railways,  steamboats,  and  electric  telegraphs.  Economi9 
reforms  of  England  and  their  influence.  Critical  appreciation  of  focialism.  The  position  of  the 
working-classes  and  the  practical  improvements  possible  therein.  Improvements  effected  by  the 
progress  of  industry  and  commerce.  Progress  to  be  realised.  Under  what  conditions.  General 
state  of  industry  and  commerce  at  the  present  period.  Monetary  questions.  Emigration,  its 
causes,  its  influence.  Eecapitulation  :  progress  realised  by  Society.  The  reason  of  the  universal 
extension  of  civilisation. 

22.  Commercial  and  Marine  Law  :  Principles  of  the  Law  of  Nations  (2  hours  per  week). — These 
subjects  are  developed  as  hereunder  : — 

Study  of  the  Commercial  Code  and  modifications  produced  therein  to  the  present  day.  Merchants, 
books  of  commerce.  Various  kinds  of  companies:  in  collective  name,  in  limited  joint-stock 
company,  joint-stock  company,  co-operative,  in  participation.  Jurisdiction  by  arbitration. 
Brokers  and  stock-brokers.  Commission  contract.  Bills  of  exchange  and  other  commercial 
bills. 

Marine  law. — Vessels  and  the  obligations  which  rest  upon  them,  Eesponsibility  of  ship-holders. 
Laws  and  obligations  of  captains  and  crews.  Charter-parties,  bills  of  lading.  Freight. 
Bottomry.  Theories  of  insurances  ;  explanations  of  the  marine  insurance  policy  of  Antwerp. 
Averages.  Failures  and  bankruptcies,  Principal  commercial  laws.  Laws  concerning  the 
consulate.  Law  concerning  warrants.  Disciplinary  and  penal  Code  for  the  Mercantile  Navv 
and  marine  fishery.  '  General  ideas  concerning  "commercial  and  marine  legislation  of  the 
principal  countries. 

Principles  of  the  law  oj  nations  in  their  relation  to  commerce.  Eolations  between  States.  Divisions 
and  purpose  of  this  law.  Public  treaties.  Diplomatic  and  consular  relations.  Form,  division 
of  public  treaties.     Laws  pertaining  to  neutrals  in  times  of  war.     Consequences  of  truce. 

23.  Customs  Legislation   (1  hour  per  week).— The  details  of  the  course  are  the  following,  viz.  :  — 
(I)  Importance  of  this  course.     Eelation  between  political  economy  and  Customs  legislation.     Why 

modern  nations  attach  so  much  importance  to  Custom  and  Tariff  questions.  The  meaning  of 
protection.  Protection  which  lavours  the  ^jrodncer.  Protection  which  ameliorates  the 
conditions  of  labour  by  the  improvement  of  transports,  the  creation  of  institutions  of  credit 
technical  education,  etc.  Means  whereby  the  transition  to  free-trade  can  be  effected  in 
countries  subject  to  the  protective  regime.  The  eff'ect  of  decreasing  tariffs.  Statement  and 
comparison  of  the  systems  of  free-trixde  and  protection.  ijr) 
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(II)  Different  kinds  of  duties :  duties  pertaining  to  importation,  excise,  octroi,  etc.,  dttties 
pertaining  to  exportation,  duties  of  transit,  of  navigation  (tonnage  and  nationalisation)  ;  various 
characters  oi  these  duties.  Different  ways  of  applying  and  collecting  the  duties.  Ad  valorem 
duties,  duties  concerning  Aveight.  The  pre-emption  necessitated  by  the  creation  of  duties  on 
values.  OntiL'ism  ot  these.  Eraud.  Necessary  precautions  for  rendering  it  powerless. 
±  rontier  radius.  Documents  allowed  in  the  Custom-house.  Hindrances  to  commerce  because 
ot  the  necessary  precautions  to  be  taken  for  the  prevention  of  fraud,  and  facilities  accorded  for 
the  avoidance  oi  it ;  transit,  bonded  warehouse,  docks,  free  ports,  etc.  Kestrictions  of  export 
duties.  Premiums,  drawbacks,  release  of  excise  duties.  Duties  on  sugar.  History  in  the 
principal  countries.  Duties  on  food-stuffs.  Sliding  scale.  Duties  on  manufactured  products, 
on  mineral, products,  and  preferential  duties. 
(Ill)  Administration  of  the  Customs,  relation  of  the  Customs  with  navigation ;  analysis  of  the 
customs-duty.     Contraband. 

(IV)  Colonies,  colonial  system  of  Europe ;  economical  and  political  effects  of  this  svstem.  Modern 
tendency  to  substitute  freedom  for  restrictions.  Double  modification  experienced  in  regard  to 
the  colonial  system  in  England,  1883  and  1884.  Colonial  system  of  Holland. 
'  (V)  Commercial  treaties.  Declarations  of  reciprocity,  their  difference.  Critical  statement  of  the 
two  systems.  A  general  glance  at  the  Belgian  tariff;  its  changes  since  1830.  How  the 
different  commercial  treaties  have  modified  it.  Study  of  the  Customs  reform  in  England 
commenced  by  Huskisson  and  completed  to-day.  History  and  constitution  of  the  German 
Association,  known  under  the  name  Zollaerein.  Eesult  and  extension  of  this  Customs  union. 
Customs-tariff  of  France,  England,  the  United  States  of  America,  and  other  countries  with  which 
commercial  relations  are  most  frequent. 

24.  Maritime  Construction,  e/c— This  course  is  both  public  and  free.     It  occupies  one  hour  weekly, 
apd  is  developed  on  the  following  lines  : — 

(I)  Nomenclature  and  description  of  the  various  parts  of  which  the  hull,  the  internal  arrangements, 
the  ''  accastillage  "  (the  space  occupied  by  the  forecastle  and  quarter-deck),  the  rigging,  the  set 
of  sails,  and  inventory  of  a  merchant-ship,  are  composed.  General  ideas  of  displacement,  etc. ; 
of  stability  and  metacentre.  Influence  of  stowage  on  the  stability  of  a  merchant-ship.  Tonnage 
calculation  of  a  vessel  according  to  the  laws  in  force  in  the  various  countries.  Influence 
exercised  by  the  various  modes  of  gauging  on  the  forms  of  vessels  of  these  countries.  Eolations 
existing  between  the  principal  dimensions  of  the  various  kinds  of  vessels. 
(II)  General  ideas  considered  principally  from  the  point  of  view  of  the  shipowner,  concerning' 
construction,  the  maintenance  and  repairs  of  wood  and  iron  vessels.  Eelative  advantages  and 
inconveniences  presented  by  wood  and  iron  for  the  construction  of  merchant  ships.  Know- 
ledge of  the  distinctive  characters  of  the  different  kinds  of  materials  used  for  the  construction  of 
vessels.     Performance  of  work,  workmanship. 

In  order  to  mal<e  the  study  of  this  part  of  the  course  thorough,  the  pupils,  accompanied 
by  their  professor,  visit  the  dockyards  and  vessels  in  the  port  of  Antwerp. 
'  (III)  General  considerations  concerning  heat  and  its  transmission  through  liquids.  Combustion. 
Phsenomena  of  ebullition  and  vaporisation.  Steam,  its  principal  properties :  elastic  force, 
expansion,  condensation,  etc.  Description  of  the  various  parts  of  boilers,  at  low,  mean,  and  ' 
high  pressure,  and  their  accessory  organs.  Relative  advantages  and  inconveniences  of  boilers 
at  low,  mean  and  high  pressure.  General  considerations  concerning  the  management  of  fires, 
the  service  and  maintenance  of  boilers  and  the  means  of  preventing  accidents.  Tests  to  which 
boilers  should  be  submitted  before  allowing  them  to  be  used.  Description  and  functions  of 
the  organs  of  steam  engines  at  low,  mean  or  high  pressure  for  wheel  and  screw  vessels. 
Description  and  statement  of  the  relative  merit  of  the  most  usual  systems  of  paddle  or  screw 
engines.  General  considerations  concerning  the  management,  the  maintenance,  and  service  of 
marine  engines. 

The  pupils,  accompanied  by  their  professor,  visit  steam  vessels  at  Antwerp,  and  the 
engines  of  those  in  course  of  construction  are  shewn  them. 
(IV)  Explanation  of  the  conditions  required  by  English  and  French  Lloyds  (Veritas)  for  obtaining 
the  classification  of  a  wooden  or  iron  vessel.  Agreement  to  be  entered  into  with  the  builders. 
Indication  of  the  principal  marine  dockyards.  Eespective  values  of  the  vessels  constructed 
there.  Forms  to  be  filled  up  for  obtaining  the  naturalisation  of  a  vessel  constructed  in  a  foreign 
country,  and  the  passes  of  a  national  or  naturalised  vessel.  Visits  or  surveys.  Various  modes 
of  freighting  and  chartering.  Heavy  and  cumbersome  merchandise.  Eegulations  in  force  in 
the  various  countries  for  the  transport  of  emigrants.  Accounts  of  armaments.  Financial 
results  to  be  obtained  from  a  sailing  or  steam  ship  in  relation  to  the  capital  engaged,  either  per 
voyage  or  by  the  year.  General  considerations  from  the  point  of  view  of  the  profits  to  be 
realised,  on  the  various  kinds  of  sailing  vessels  and  steam-ships. 

25.  Commercial  and  Industrial  Geography  and  Political  Economy  and  Statistics. — Both  these 
courses  are  a  recapitulation  and  completion  of  the  courses  of  the  preceding  year,  and  call  for  no  special 
reference. 

26.  Languages. — The  higher  sections  of  the  languages  are  taken  as  indicated  hereunder : — 
German  {Higher  section)  3  hours  per  week. — Commercial  terminology.  Commercial  correspon- 
dence. The  formulas  of  commerce  :  invoices,  account-purchases,  account-sales,  and  net 
accounts,  etc.  Bills  of  exchange,  receipts,  Customs  declarations,  bills  of  lading,  manifestos, 
charter  parties,  contract  of  partnership,  of  insurances,  etc.  Information  concerning  German 
trade,  principally  on  the  Customs  and  laws  recently  established. 

English  {Higher  section)  3  hours  per  week.— English  commercial  law.  Averages.  Warrants. 
Patents.  Joint  stock  companies  and  limited  liability  companies.  Information  concerning 
English  and  American  trade.    Formulse  and  correspondence.     English  conversation. 

Dutch 
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Dutch  or  Flemish  {Higher  section.)— 2  hours  per  week.  This  is  obh'gatory  for  Belgian  students. 
Continuation  of  the  preceding  exercises.  Style  in  general.  Commercial  letters,  rorms  and 
words  principally  employed.     Translation  of  several  classical  authors.     Conversation. 

Italian  (Righer  section.)— 3  hours  per  week.  Continuation  of  the  preceding  exercises,  btyle  m 
general.  Commercial  letters.  Porms  and  words  principally  employed.  Translation  ot  the 
principal  classical  and  contemporary  authors:  Dante,  Ariosto,  Manzoni,  etc.    Italian  conversation. 

Spanish  {Higher  section)— 3  hours  per  week.  Continuation  of  the  preceding  exercises.  Style  in 
general.  Commercial  letters.  Forms  used.  Translation  of  the  principal  classical  and  contem- 
porary authors :   Oonzalvo  of  Cordova,  Gil  Bias,  Antologia  Espanola,  etc.    Spanish  conversation. 

Students  need  take  only  one  of  these  two  last  courses. 

27.  Third  Tear  Courses.— The  third  year  work  ends,  provided  the  final  examination  be  satis- 
factorily passed,  in  the  diplomas  {Licencie  du  degre  superieur  en  sciences  commerciales  et  consulaires,  ou  en 
sciences  commerciales  et  coloniales).  The  accountancy  and  hanking  and  law  courses  are  developed  as 
follows  : — 

Accountancy  and  Banhing. — Banking  companies,  industries,  hanks,  public  funds.  ^Study  of  the 
financial  systems  of  the  principal  countries.  Various  systems  of  accountancy.*  Agricultural 
accountancy. 

Constitutional  ia!«.— History  of  the  constitution  of  the  principal  States.  Principles  of  the  Belgium 
constitution  ;  the  liberties  recognised  by  it.  Ideas  concerning  the  legislative,  judiciary  and 
executive  powers.     Exposition  of  the  English,  French,  G-erman,  Congo  constitutions,  etc. 

Administrative  Laic. — Organisation  and  competency  of  the  administrative  authorities.  Functionaries 
administrating  by  way  of  execution.  Powers  intervening  by  way  of  deliberation.  Administra- 
tion of  justice;  armed  force.  The  Congo  administration.  The  public  domain ;  land  and  sea- 
ways.    Industry,  mines,  commerce,  their  regulation. 

Comparative  commercial  and  marine  legislation. — Merchants  and  mercantile  transactions  as  afiected 
by  the  principal  systems  of  legislation.  Bills  of  exchange,  commercial  effects.  Trading 
companies.     Failure.     Commercial  tribunals.     Marine  law. 

28.  The  Law  of  Nations. — Principles.  History  of  States,  of  territory,  of  usage  with  respect  to  the 
sea,  to  rivers  and  to  straits.  Absolute  and  relative  rights  of  States.  Eelations  of  the  States  during 
peace.  Diplomatic  agents,  negotiations,  treaties.  History  and  examination  of  the  principal  treaties 
relative  to  intellectual  rights  (patents,  manufacturer's  marks,  literary  and  artistic  property,  etc.), 
to  material  interests  (money,  fishing,  commerce  and  industry)  ;  means  of  communication ;  railways, 
post-offices,  telegraphs,  telephones. 

Consuls. — Aperfu  of  the  legislations  of  the  principal  commercial  countries.  History,  classification 
and  hierarchy ;  nominations,  incompatibilities  ;  prerogatives  of  countries  within  and  withont 
Christendom ;  commercial  and  judiciary  prerogatives  ;  notarial  functions  of  civil  officers  :  various 
powers,     nights  and  prerogatives  of  consuls.     Consular  regulations. 

Disputes  hetioeen  States. — Pacific  and  violent  solutions  :  war  ;  consequences  of  declaration  of  war  in 
regard  to  belligerents  and  neutrals  ;  commerce  of  neutrals  during  war.  Acts,  theatre  and 
operations  of  war.     Conventional  relations  of  belligerents. 

29.  Political  Economy,  industrial  Geography,  etc. — The  course  in  political  economy  is  a  recapitu- 
lation of  the  work  of  the  first  and  second  years,  and  a  supplementary  course  in  which  economic  and 
financial  questions  are  more  profoundly  studied. 

Industrial  and  Commercial  Geography  is  supplementary  in  regard  to  the  preceding  courses. 
Detailed  industrial  geography  of  Belgium.  Economic  geography  of  various  countries,  of  Congo,  the  Far 
East ;  colonies,  protectorates  and  spheres  of  African  influence.  Special  study  of  statistics  of  importation, 
exportation,  transit,  etc.  Trade  of  the  ports,  bonded-warehouses,  river  fishing.  Special  statistics  of 
Belgium  and  the  principal  countries. 

30.  Industrial  Technology. — Study  of  the  principal  industries  of  Belgium  ;  raw  materials  and  their 
production  ;  manufacture,  qualities,  classification,  etc.    Description  of  the  processes  of  manufacture : — 

(1)  "  Extractive  "  industries  :  Industries  of  mines,  of  quarries,  manufacture  of  coke,  of  gas  ;  manu- 
facture of  lime  and  cement. 

(2)  Metallurgical  industries  :  Cast-iron,  iron  and  steel  industries. 

(.3)  Ceramic  industries :  Bricks,  tiles,  drain-pipes,  ceramic  and  cement  bricks,  porcelain,  faience,  etc. 

(4)  G-lass  industries  :  Crystal  and  wine-glass  manufactories,  window-glass,  plate-glass,  etc. 

(5)  Chemical  industries  :  Manufacture  of  sulphuric,  hydrochloric,  and  nitric  acids  ;  soda,  potash, 
chlorates,  white  lead,  etc.     The  paper  industry. 

(6)  Textile  industries  :  Spinning  of  cotton,  wool,  flax,  jute,  etc.  Manufacture  of  cotton,  wool,  flax, 
and  similar  goods,  etc.     Manufacture  of  cordage. 

(7)  Industries  of  construction  :  Foundry,  coppersmith's  trade,  bridge-making  and  iron  frame-works, 
construction  of  steam-engines  and  machine  tools,  locomotives  and  materials  for  railways  and 
tramways. 

(8)  Alimentary  industries  :  Milling,  manufacture  of  sugar,  beer,  and  alcohol. 

(9)  Miscellaneous  industries :  Tan-yard  and  curriery,  leather  dressing.  The  clothing  industries: 
Hat- making,  lingerie,  shoemaking,  confections,  corsets,  etc. 

31.  Transport.— This  constitutes  the  second  part  of  the  Course  of  maritime  construction,  etc. 
Kailways,  roads.  The  construction  of  stations.  Eolling  material :  locomotives,  tenders  passengers  and 
merchandise  carnages  ;  carriage  tariff  of  passengers  and  merchandise.  Exploitation  by  the  State  and  by 
companies.  Suburban  lines.  Tramways.  Internal  navigation:  Eivers,  canals.  Working  material: 
Boats,  towing  boats,  saihng-boats,  lighters,  etc.  Tariff.  Constructions  :  Materials,  their  uses,  qualities, 
and  defects.     Bridges  :  Foundations,  frames,  roofings.     Habitations :  Stables,  barns,  mills,  silos,  pits,  etc. 

32. 
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fvnr.  i^^'^^fT'f  .^''^^«/t  ""'^  Hygiene.-Culture:  Generalities  concerning  geology  and  meteorology 
wSl^  ^  of  view  of  the  vegetable  product.  Botany  •  Plants.  General  culture  :  Soil,  seed  plot/, 
plantations.  Special  cultures  :  Alimentary,  textile,  oleaginous,  tinctorial,  industrial,  etc.  Eural  economy  : 
(system  otculturo,  varied  succession  of  crops,  leasing  of  farms.  Agricultural  industries  (beer,  sugar, 
wine,  alcohol,  milk,  butter,  etc.).  Ideas  concerning  zootechnics  and  agricultural  chemistry 
^  Lolonwl  Hygiene —•O^eWmg,  garments,   alimentation.      Tropical   diseases:  Malaria,   dysentery, 

nepatitis,  etc.     l  irst-aid  m  case  of  accident  or  sickness. 

33.  Lanffuaffes.—The  scheme  embraces  instruction  in  the  following  elements,  viz.  :— 

Dutch,  English,  Spanish,  Italian,  German,  Portuguese. 

Commercial,  industrial,  financial  and  economic  relations.  Models  and  redaction  of  civil  and  com- 
mercial  documents.  Conversation.  Study  of  the  principal  contemporary  authors,  publicists, 
and  economists.  r        j  7  r 

Sussian.— (Lower  section^  in  the  second  year).  Pronunciation,  reading,  grammar,  dictation, 
exercises  and  translations,  epistolary  and  commercial  style,  exercises,  etc.  (Higher  section  in 
the  third  year).— Style  in  general.  Commercial  letters.  Usual  forms.  Translation  of  several 
authors. 

Chinese  and  Congo  commercial  language. 

81.  Preparatory  Course. — The  Institute  provides  a  preparatory  course,  covering  also  the  subjects 
of  the  entrance  examination.  This  course  was  specially  designed  to  facilitate  the  entry  of  foreign 
students,  that  they  might  be  adequately  prepared  for  the  normal  instruction  of  the  Institute.  Belgian 
students  who  have  attended  the  courses  of  a  State  institution,  are  not  admitted  unless  they  have  left  it 
more  than  six  months  before  their  registration  at  the  preparatory  course. 

It  begins  each  year  a  week  after  Easter,  and  terminates  on  the  31st  July. 

It  is  given  by  the  masters  and  the  professors  of  languages  of  the  Institute,  and  includes  the 
following  subjects,  viz. :— French,  8  hours  per  week;  German,  8  hours;  English,  2  hours;  history,  3 
hours  ;  geography,  2  hours ;  book-keeping,  3  hours ;  arithmetic,  3  hours ;  algebra,  2  hours  ;  geometry, 
2  hours  ;  physics,  2  hours  ;  chemistry,  2  hours  ;  law,  2  hours  ;  political  economy,  1  hour. 

The  cost  of  registration  is  from  100  francs  (£4),  payable  in  advance.  The  examination  of  the 
pupils  of  tho  first  year  takes  place  annually,  early  in  October,  before  a  committee  of  professors  of  the 
Institute,  tho  athenaeums,  colleges,  and  other  institutions,  appointed  by  the  Government.  The 
registration  fee  is  25  francs  (£1).     Diplomas  and  certificates  are  previously  forwarded  to  the  Director. 

35.  Details  of  Preparatory  Course. — The  programme  of  the  preparatory  course  is  developed  as 
follows : — 

(I)  Language  courses  : — 

(1)  French  Language. — Grammar.     Syntax.     Composition.     Correspondence. 

('i\  English       [     Grammar.     Syntax.     Translation.     Redaction. 

(II)  BooTc-Tceeping : — 

Book-keeping.      Principal  books.     Auxiliary  books.     Invoices.     Bills.     Bills  of  lading.     Bills 
of   exchange.     Legal   conditions  of  commercial   practice.     Study  of  accounts  of  various 
kinds,  viz.,    merchants,   bankers,   traders,  consignees,   companies.     Accounts   current  and 
,  interest.     Exchange  operations  :  public  funds  and  bullion. 

(III)  Geography  :  — 

The  physical  geography  of  the  five  continents  of  the  world. 

(IV)  Mathematics  : — 

(1)  Arithmetic. — Elementary  arithmetic,  with  its  applications  to  commerce. 

(2)  Algebra. — Algebraical  calculations.  Equations  of  the  first  degree  to  one  and  more  unknowns. 
Equations  of  the  second  degree  to  one  unknown.  Problems  and  discussion  of  their 
solutions. 

(3)  Geometry. — Plane  geometry.     The  four  first  books  of  Legendre,  annotated  by  Blanchet. 

(V)  Elementary  Conceptions  of  Physics  and  Chemislry  : — 
(1  )  Physics : — 

Preliminary  ideas.  Generalproperties  of  bodies.     Weight.     Hydrostatics.     Specific  weights. 
Gases.     Principles  of  acoustics,  heat,  light,  magnetism,  and  electricity. 
(2.)  Chemistry : — 

Lnorganic  :  Preliminary  ideas.  Chemical  nomenclature.  Atomic  theory.  Symbols  and 
formulae.  Laws  of  simple  proportions.  Laws  of  multiple  proportions.  Problems  of 
application.  Syntheses,  Analyses.  Eeactions.  Berthollet's  laws.  Solution. 
Crystallisation.  Eadicles.  Theory  of  types.  Metalloids  and  their  compounds. 
General  characters  of  oxides,  sulphides,  chlorides,  bromides,  iodides,  fluorides,  and 
oxysalts. 
Organic :  Some  ideas  concerning  organic  chemistry. 

(VI)   Universal  History : — The  Universal  History  is  divided  into  ten  periods,  viz.  :— 

First  Period.— History  of  the  primitive  races  of  antiquity  to  the  beginning  of  the  Peloponnesian 

War.     (431  B.C.) 
Second  Period.— ^Tom  the  beginning  of  the  Peloponnesian  War  to  the  reduction  oi  Greece  to  a 

Eoman  province.     (145  B.C.) 
Third  Period.— From  the  beginning  of  the  History  of  Eome  to  the   civil  war,  exclusively. 

(91  B.C.) 
Fourth  Period.— 'From  the  civil  war  to  the  death  of  Augustus.     (14  B.C.) 
Fifth  Period.— From  the  death  of  Augustus  to  the  fall  of  the  Eoman  Empire  in  the  West. 

(476.) 
Sixth  Period.— From  the  fall  of  the  Western  Eoman  Empire  to  the  death  of  Charlemagne. 

(814.) 

Seventh 
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Seventh  Period.— Fxom  the  death  of  Charlemagne  to  the  removal  of  the  Holy  See  to  ATignon. 

(1309.) 
Mglifh  Period.— Scorn  the  removal  of  the  Holy  See  to  Avignon  to  the  Peace  of  Westphalia. 

(1648.) 
Ninth  Period.— From  the  Peace  of  Westphalia  to  the  French  Eevolution  of  1789. 
Tenth  Period. — Prom  the  Prench  Eevolution  to  1830. 
The  periods  of  Universal  History  on  which  the  entrance-examination  bears,  are  fixed   annually 
between  October  and  January  by  the  Director  of  the  Institution. 

The  ninth  and  tenth  periods  have  been  assigned  for  the  October  Examination,  1 902. 
(VII)  Commercial  Law: — Contracts,    essential    conditions    and    principal    contracts.       Merchants, 
commercial  books,  factors  and  brokera.     Bills  of  Exchange.     Invoices,  charter-party  and  bills  of 
lading.     Trading  companies,  failures,  and  bankruptcies. 
(VIII)  Political  Economy:— Q^BUBvsX  ideas  according  to  the  treatise  of  J.  Gamier  or  E.  de  Laveleye. 

36.  Regulations  as  to  Entrance  Examination. — The  examinations  are  written,  then  oral.  The 
written  examination  includes  : — 

(1)  A    composition    in    Prench    and    a    translation   from    Prench    into   English    and    German. 

(2)  Arithmetic    with    its    applications    to    commerce    and    the    elements   of    book-keeping. 

(3)  Physical   geography.       (4)  The   principles   of   universal   history.       (5)  Commercial   law. 
(6)  Political  economy. 

The  oral  examination  includes  :  — 
(1)  The  elements  of  algebra  and  geometry.     (2)  Elementary  ideas  of  physics  and  chemistry. 

The  candidates  have  six  hours  for  their  written  work.  The  oral  examination  lasts  at  least  half-an- 
hour  for  each  candidate. 

37.  Concluding  Remarks. — The  Institute  has  an  extensive  building,  with  a  fine  museum  of  woods, 
minerals,  manufactured  and  raw  products,  a  good  chemical  laboratory.  The  equipment,  however,  was 
not  so  perfect  as  that  of  the  academy  at  Neuchatel. 

The  whole  scheme  of  training  is  practical,  and  is  developed  on  broad  lines.  Commercial  men  in 
endeavouring  to  appreciate  the  course  at  its  proper  worth,  will  do  well  to  remember  that  each  instructor 
is  a  specialist  in  his  own  subject,  and  that  there  has  been  keen  emulation  between  the  larger  Commercial 
Schools  of  Europe. 

The  advantages  of  so  fine  a  course  are  obvious.  Mere  lectures  in  a  university  cannot  be  compared 
with  the  courses  and  practical  work  in  a  high  school  of  commerce,  and  to  give  a  university  course  that 
touch  with  practical  commercial  life  which  is  necessary  in  so  essentially  practical  a  subject,  a  commercial 
bureau]and  commercial  museums  and  laboratories  are  required. 
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CHAPTER  LIV. 


Commercial    Education    in  Austria,  Bohemia,  France   and 

Germany. 


[G   H.  KNIBBSJ 


1.  Introduction. — The  object  of  this  chapter  is  to  give  a  general  indication  of  the  provisions  made 
in  Austria,  Bohemia,  France  and  Germany  for  commercial  education,  without  necessarily  entering  into 
many  details.  Later  chapters  will  afford  illustrations  of  the  way  in  which  curricula  are  worked  out,  and 
for  Germany  more  complete  information  will  be  found  in  a  Chapter  by  Mr.  J.  W.  Turner. 

2.  Commercial  Education  in  Austria:  its  Extent. — Considerable  provision  has  been  made  in 
Austria  for  commercial  education.  The  existing  types  of  schools  may  be  divided  into  (I)  higher 
commercial  schools  (Hohere  Handelsschulen) ;  (II)  commercial  day  schools  (Commercielle  Tagesschulen) 
and  (III)  mercantile  continuation  schools  (Kaufmannische  Fortbildungsschulen). 

(I.)  Under  the  first  heading  may  be  mentioned  the  commercial  academies  (Handelsakademien)  ot 
Vienna  ;  that  ot  Lenz  in  Upper  Austria  ;  of  Griiz  in  Steiermark  ;  of  Trieste ;  of  Innsbruck  in  the  Tyrol ; 
the  German  and  Czechish  academies  in  Prague ;  the  German  Academy  in  Aussig  ;  the  Czech  Academy  in 
Chrudin,  Bohemia ;  the  Commercial  High  School  (Scuola  Superiore  di  Commercio)  of  Trieste ;  the 
Commercial  Middle  School  of  Trient,  the  commercial  schools  of  Koniggratz,  of  Pilsen,  and  of  Reichenberg 
in  Bohemia ;  the  "  Franz-Josef "  Higher  Commercial  School  of  Brunn  and  the  higher  commercial 
schools  of  Olmiitz  and  Prossnitz  in  Moravia  (Mahren) ;  the  Higher  Commercial  school  of  Cracow  (Krak6w) 
in  Galicia,  etc. 

(II.)  Under  the  second  heading  may  be  mentioned  the  district  commercial  schools — Landes-Han- 
delsschule  of  Krems  in  Lower  Austria  ;  the  Communal  Commercial  School  of  Wels  in  Upper  Austria;  the 
commercial  schools  of  Klagenfurt^,in  Karnten  ;  of  Bozen  in  the  Tyrol ;  the  Communal  Commercial  Schools 
of  Briix,  Budweis,  Gablonz,  Horilz,  Melnik,  Teplitz,  Warnsdorf,  in  Bohemia  ;  the  commercial  courses  for 
girls  in  Mahrish-Ostrau,  the  Commercial  School  for  Girls  in  Olmiitz.  both  in  Miiliren  ;  the  Commercial 
School  of  Troppau,  in  Silesia;  the  commercial  division  of  the  Staafsgewerbeschule  ot  Czernowitz,  in  Buko- 
wina;  a  number  of  private  or  semi-private  schools  in  Vienna,  Styr,  Salzburg,  Griiz,  Voitsberg,  Laibach, 
Eieden,  Prague,  Kolin,  Pilsen,  Saaz,  Smichoff,  Teplitz,  Brunn,  Troppau,  Lemberg,  Sambor,  etc. 

(III.)  Under  the  third  heading  may  be  mentioned  Mercantile  Continuation  Schools,  of  which  there 
are  about  15  in  Vienna  and  its  suburbs  and  immediate  surroundings,  5  in  Upper  Austria,  1  in  Salzburg,  6 
in  Steiermark,  4  in  Karnten,  4  in  Krain,  1  in  Trieste,  1  in  Gorz,  3  in  the  Tyrol,  1  in  Vorarlberg,  4  in  Prague, 
and  about  61  altogether  in  Bohemia,  22  in  Mahren,  8  in  Silesia,  4  in  Galicia,  1  in  Bukowina. 

3.  Courses  in  Austrian  Commercial  Schools. — The  different  classes  of  school  exhibit  some  variety  of 
organisation.     For  example,  among  the  higher  commercial  schools  one  finds  the  following  varieties,  viz.  : — 

I.  (i)  A  preparatory  course  and  a  general  course. 

(ii)  The  same  as  (i)  plus  a  special  course,  or  a  course  for  women, 
(iii)  The  same  as  (i)  plus  an  "Arbiturienten  "  course,  or  course  qualifying  for  University  entrance; 

and  an  evening  course  for  women, 
(iv)  Commercial  courses  with  others. 

(v)  General  courses ;  a  single-year  commercial  course  for  graduates  of  middle  schools  (absolvierte 
MittelscMder). 

Among  the  ordinary  commercial  day  schools  one  also  finds  the  following  types,  viz.  :  — 

II.  (i)  A  preparatory  and  general  course, 
(ii)  The  same  plus  a  course  for  women. 

(iii)  Day  and  evening  courses,  with  special  orientation  of  the  programme. 

In  the  mercantile  continuation  schools  one  finds  types  such  as  : — ■ 

III.  (i)  Preparatory  and  definitely  organised  continuation  courses  in  commerce, 
(ii)  Free  courses,  as  for  example  for  English,  French,  secretarial  work,  etc. 

(iii)  Organised  courses,  with  specialisation  in  upper  classes, 
(iv)  Courses  in  single  subjects, 
(v)  Or  thoroughly  specialsed  courses,  as  for  railway— commerce  and  railway  tariffs,  etc. 
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4.  Statistics  of  Austrian  Commercial  Education. — The  languages  of  instruction  are  German, 
Italian,  Czech,  and  Polish.  The  teaching  of  languages  covers,  of  course,  a  much  wider  range  including 
English,  French,  Russian,  Turkish,  etc.,  besides  those  above  mentioned. 

The  following  statistical  table  will  give  an  idea  of  the  extent  of  the  provision  made  for  commercial 
education  in  Austro-Hungary  : — 


Type  of  School. 

o'o 
.  o 

s" 

o 
o 

i  ■ 

■i^     CO 

casional 
Special 
achers. 

CO    —H 

T3  a 

"3  J2 

3  § 

^^ 

P 

£ 

^H 

^^ 

O^ 

Hfe 

(I) 

Higher  Commercial  Schools 

20 

20 

183 

51 

104 

358 

4,429 

155 

4,584 

(Ila) 

Public  Day  Commercial  Schools  ... 

15 

14 

52 

8 

46 

120 

970 

14 

984 

(lib) 

Private  Commercial  Schools 

35 

35 

201 

25 

56 

317 

5,344 

54 

5,398 

(HI) 

Mercantile  Continuation  Schools... 
Totals 

135 

901 

189 

261 

57 

597 

11,327 

10,351 

976 

205 

159 

625 

345 

263 

1,392 

22,070 

10,574 

11,942 

This  discloses  the  fact  that  the  provision  for  commercial  education  is  very  liberal. 
It  is  not  necessary  to  give  examples  of  the  programme,  throughout.     One  may  take  at  haphazard 
one  or  two. 


5.  The  Commercial  Academy  of  Aussig,  Bohemia. — The  Commercial  Academy  of  Aussig^  has  a 
higher  school  of  commerce,  a  commercial  course  for  girls,  and  a  mercantile  continuation  school  (Kauf- 
mannische  Fortbildungsschule).  Its  equipment  consists  of  a  library  for  teachers  of  about  1300  works 
(or  2100  volumes),  a  pupils'  library,  a  collection  of  material  for  teaching  geography,  a  cabinet  for 
physical  apparatus,  a  laboratory,  a  technological  museum  with  a  number  of  raw  manufactured  products, 
a  museum  for  natural  history,  including  zoology,  botany  and  mineralogy,  a  collection  of  current  coins  and 
minor  material. 

The  programme  of  the  Academy  is  as  follows  : — 

Programme  of  the  Handelsakademie  of  Aussig,  Bohemia. 


Subjects. 

Years  and  Hours  per  week. 

I. 

II. 

III. 

IV. 

Totals. 

I.   Ohligatory  subjects. 
German  Language^ 

French  and  Correspondence         

Enghsh  Language  and  Corrrespondence 

Commercial  Arithmetic     ... 

General  Arithmetic  (Algebra,  Geometry)          

Correspondence  and  Counting-house  practice    ... 

Book-keeping         

Model  Counting-house 
Theory  of  Commerce 
Exchange  Law 

Commercial  and  Industrial  Law 

Domestic  Economy 

Commercial  Geography 

General  and  Commercial  History            

Natural  History 

Physics 

Chemistry  and  Chemical  Technology 

Knowledge  of  Merchandise  and  Mechanical  Technology 

Caligraphy  and  Typewriting         

Stenography           

4 
5 

4 
3 

2 

"2 
2 
2 
3 

3 

2 

2 
4 
5 
3 
2 

2 
2 

2 

2 

"3 

3 

3 

5 
5 
3 

2 

3 
3 

2 

2 
») 

2 

2 

2 
5 
6 
3 

I.  Sem. 
4 

I.  Sem. 
4 

II.  Sem. 
8 

'2 
2 
2 
0 

2 

11 
19 
16 
13 

7 

9 

7 

4 
2 

2 
2 

2 
S 
8 

3 
5 

4 
5 
5 

Total 

32 

34 

34 

34 

134 

II.  Optional  subjects. 

Bohemian  (Czech)  Language       

Laboratory  Practice          

Gymnastics 

2 

'3 

0 
"2 

0 

3 
2 

2 
3 
2 

8 
() 
8 

1  There  are  not  135  directors  because  the  schools  are  sometimes  annexes  of  others. 

2  See  16  ter  Jahresbericht  der  Aussiger  Handels-Akademie,  Aussig,  1902. 
•  The  language  in  which  the  instruction  is  giveut 


753 


d.  Commercial  Course  for  Girls,  Aussig.—Thave  is  a  rapidly  growing  demand  for  commercial 
education  for  women  m  Austria,  to  meet  which  commercial  courses  for  girjs  are  greatly  multiplied.  The 
course  at  the  Aussig  Academy  involves  21  hours  a  week,  and  consists  of  the  following  subjects,  viz,  ;— 


Programme  of  the  Hanidskurs  fur  Mcidchen,  AusjIj, 


Subjects. 

Hours  per  Week. 

Commercial  Arithmetic         

Theory  of  Commerce  and  Exchange           

Counting-house  Practice  and  Correspondence       

Book-keeping 

Commercial  G-eography         

Caligraphy      

Stenography 

4 

2 

4 
4 
2 
2 
3 

Total 

21 

Besides  the  above  in  the  second  semester,  instruction  in  type-writing  is  introduced,  and  occupies 
two  hours  a  week. 


7.  The  Mercantile  Continuation  School,  Aussig.     There  are  three  classes  in  this  schoolj  the  hours 
per  week  devoted  to  the  various  subjects  being  shewn  in  the  programme  hereunder : — 


Programme  of  the  "  Kaufmdnnische  Fortbildungsschule,"  Aussig. 


Classes  and  Ilours  per  ^Vcck. 


Subiccts. 

I. 

ir. 

III. 

Totals. 

German  Languagei 

2 

1 

.3 

Geography 

1 

O 

3 

Arithmetic 

2 

2 

2 

C 

Book-keeping,  Commercial  Correspondence  and  Counting- 
house  Practice. 

1 

4 

5 

Theory  of  Commerce  and  Exchange          

1 

1 

2 

Caligraphy 

2 

2 

Total 

7 

7 

7 

21 

The  language  in  wtioli  the  instruction  is  given. 
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8.  The  Oommercial  Academy  of  Olmuiz.—Ej  way  of  illustrating  botk  the  similarity  and  the  want 
of  absolute  identity  in  the  scheme  of  commercial  education  of  Austro-Hungary,  we  may  take  the  very 
fine  School  of  Olmutz.  This  is  a  higher  commercial  school,  the  Directori  of  which  is  the  Director  of  the 
school  of  two  classes  for  girls  and  the  mercantile  continuation  school  connected  with  the  Institution.  The 
programme  of  the  higher  school  is  as  follows  — 

Programme  of  the  "  Handelsalcademie"  at  OTmutz. 


Subjects. 


I.  General  Ohligatory, 
G-erman  Language  (as  language  instruction)     ... 
Prench  Language  and  Correspondence  ... 
English  or  Tschechische  Language  and  Correspondence 
Commercial  Arithmetic     ... 
General  Arithmetic,  Algebra  and  Geometry 

Correspondence  and  Counting-house  Practice   ... 

Boot-keeping 

Model  Counting-house 

Theory  of  Commerce 

Exchange  Law 

Commercial  and  Industrial  Law 

Domestic  Economy 

Commercial  G-eography    ... 

General  and  Commercial  History 

Natural  History     ... 

Physics 

Chemistry  and  Chemical  Technology 

Knowledge  of  Merchandise  and  Mechanical  Technology 

Caligraphy  and  Typewriting 

Stenography 

II.  Optional. 

Practical  Exercises  in  the  Chemical  Laboratory 

Practical  Exercises   in  the    Laboratory  for   the   Testing    of 
Merchandise 

G-ymnastics 


4 
6 

4 

4 


Years  and  Hours  Per  Week. 


33 


ir. 


3 
4 
6 


33 


III. 


IV. 


2 
2 

2 


3 

4 
4 
4 


I.  Sem. 
3 

I.  Sem. 

3 

II.  Sem. 

6 


33 


Totals. 


13 
18 
15 
15 


6^ 

3 
2 

O 

2 
2 


34 


2 
3 
6 
3 

4 
4 


133 


It  will  be  seen  on  comparison  with  the  Aussig  Academy  that  while  the  subjects  are  identical 
the  distribution  of  time  is  dffierent. 

9. 


Jt  may  te  incidentally  mentioned  that  (he  Director  teactes  6  hours  per  ■week. 
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The  programme  of  the  mercantile  continuation  school  is  as  follows  :- 

Programme  of  the  "  Kaufmannischen  FortbUdungsschule  in  Olmiitz : 


Subject. 

Hours  per  Week. 

I. 

ir. 

III. 

German...          

Arithmetic         

2     , 
2 

2 

1 

Book-keeping    ... 

1 

2 

Commercial  Correspondence 

... 

1 

1 

Commerce  and  Exchange 

... 

1 

Geography          

1 

1 

1 

Caligraphy          

1 

1 

... 

Totals         

6 

6 

6 

The  above  will  be  sufficient  to  shew  the  independence  of  the  different  institutions  of  Austro-Hungary. 

Commercial  Education  in  J^'rance.— The  provision  made  in  France  for  commercial  education  is  very 
extensive.  Among  other  places  there  are  "practical  and  higher  schools  of  commerce,  {ecoles  pratiques 
de  commerce,  ecoles  des  Mutes  etudes  commerciales,  ecales  superieures  de  commerce,  instituts  commercial,  etc.) 
for  boys,  girls,  and  young  men  and  young  women  at  Narbonne,  M  arseilles,  Romans,  Brest,  Nimes,  Bordeaux, 
Montpellier,  Beziers,  Cette,  Grenoble,  Nantes,  Agen,  Bheims,  Nancy,  Lille,  Fourmies,  Boulogne-sur-mer, 
Lyons,  Le  Mans,  Paris,  Rouen,  Le  Havre,  Mazamet,  Limoges,  etc.  There  are  also  commercial  courses  for 
adults  at  various  places. 

The  first  commercial  school  in  Paris,  established  in  1820,  was  initially  both  commercial  and 
industrial,  but  two  years  later  became  wholly  commercial.  It  was  acquired  in  1868  by  the  Paris  Chamber 
of  Commerce,  and  is  now  an  "  Ecole  Svperieure  de  Commerce." 

The  technical  schools  of  France  are  under  the  Ministry  of  Commerce  and  Industry  {Mimstere  du 
Commerce,  de  V Industrie,  des  Pastes  des  Telegraphes),  and  the  general  organisation  is  very  similar  to  the 
organisation  of  secondary  education  described  in  Chap.  XIII,  pp.  142-7,  of  the  Commissioners'  Report  on 
Secondary  Education.  A  "  Gonseil  superieur "  decides  all  questions  referring  to  technical  education. 
The  President  of  this  Council  is  the  Minister  {Ministre)  of  Commerce  and  Industry.  It  has  49  members. 
The  Ministry  has  an  internal  trade  and  technical  instruction  department,  the  chief  of  which  is  a  promi- 
nent member  of  the  Council.  Presidents  of  the  Chambers  of  Commerce,  Directors  and  Professors  of 
superior  commercial  schools  and  practical  industrial  and  commercial  schools,  and  merchants  and 
manufacturers  are  represented  on  the  Council,  which,  therefore,  is  widely  representative.  Sixteen 
members  of  the  Council  are  constituted  a  permanent  commission  for  technical  education,  and  all 
commercial  schools  which  are  either  maintained,  subsidised,  or  officially  recognised  by  the  State,  are  under 
the  Inspector-General  of  Technical  Education. 

11.  Elementary  Commercial  Education,  France. — Primary,  industrial  and  commercial  schools 
under  "  departmental "  control,  or  under  communal  and  State  supervision,  are  scattered  throughout 
France.  The  supervision  of  these,  at  one  time  under  the  Ministry  of  Public  Instruction  and  Commerce 
and  Industry  conjointly,  was  transferred  in  1892  to  the  latter  alone.  Instruction  in  these  elementary 
schools  is  gratuitous,  and  pupils  to  enter  them  must  be  at  least  12  years  of  age,  and  possess  the  elementary 
education  certificate.  At  13,  however,  this  certificate  is  not  necessary,  provided  an  entrance  examination 
can  be  passed.  Most  of  the  tuition  is  in  the  day-time,  though  this  is  not  invariable.  Some  reference  is 
incidentally  made  in  Chap.  X  of  the  Commissioners'  Interim  Report  on  Primary  Education  to  the  lower 
forms  of  commercial  education. 

The  direct  supervision  of  elementary  commercial  education  is  in  the  hands  of  a  "  Conseil  de  Perfec- 
tionnement,"  the  President  of  which  is  the  Prefect.  The  other  members  are  the  Inspector  of  Commercial 
Instruction  in  the  district  (an  honorary  office),  four  members  nominated  by  the  General  or  Municipal 
Council,  and  a  member  appointed  by  the  Minister  of  Commerce  and  Industry. 

This  Council  pays  a  monthly  visit  to  the  school,  considers  the  Inspector's  report  in  regard  to 
expenditure  and  the  school's  general  condition,  is  present  at  the  final  examination,  and  endeavours  to  find 
employment  for  pupils  at  the  end  of  their  studies — those  passing  well  having,  of  course,  the  preference. 

The  School  Directors,  though  in  attendance  at  the  deliberations  of  this  Council,  have  no  vote.  On 
the  basis  of  a  general  schedule  issued  by  the  Ministry,  the  programme  of  each  school  is  arranged  by  the 
Council,  and  directions  are  issued  to  the  teachers  as  regards  the  generalities  of  the  teaching-method  and 
the  points  on  which  it  is  desired  that  special  stress  should  be  laid. 

The 
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The  course  is  of  three  years'  duration,  and  the  hours  per  week  are  as  follow,  viz.: 


Boys. 

Girls. 

Year  I. 

Year  II. 

Year  III. 

Year  I. 

Year  II. 

Year  III. 

General  subjects  ... 
Commercial  subjects 

23 
16 

18 
221 

15 

27 

16J 
16i 

18 
18 

16| 

22J 

Totals 

39 

4o;l 

42 

33 

36 

39 

The  lessons  last  1^  hours  each. 

The  curriculum  for  boys  usually  embraces  commerce  and  book-keeping,  a '  foreign  language, 
arithmetic,  algebra,  geometry,  geography,  caligraphy,  chemistry,  merchandise,  common  and  commercial 
law,  economics,  French,  drawing,  history,  natural  history  and  hygiene,  and  elementary  physics.  The 
curriculum  for  girls  is  much  the  same,  but  embraces  in  addition  domestic  economy,  sewing,  cutting-out  and 
ethics. 

Girls'  Practical  School  of  Commerce  and  Industry,  Nantes. — By  way  of  illustration  one  may  take 
the  prospectus  of  the  Bcole  Fraiique  He  Commerce  et  d'  Industrie  pour  les  jeunes  filles  a  Nantes.  The 
course  is  divided  into  two  branches,  viz.,  a  commercial  section  and  an  industrial  section,  each  with  three 
years ;  and  in  addition  there  is  a  preparatory  course.  The  commercial  section  is  divided  into  the 
commercial  and  yeneral  branches  of  instruction  as  follows  : — ■ 

Commercial  Branches  .•— Gommaroe,  accountancy,  book-keeping,  English,  apphcd  arithmetic,  applied 
algebr.i,  geography,  chemistry,  civil  legislation,  conmiercial  legislation,  commercial  tconomy,  writing, 
■■  )iteno-dactylo'jraj)hie." 

General  Brandies : — Ethics,  French  (viz.,  grammar,  orthography,  composition,  reading  and 
recitation,  literature)  history,  physics,  natural  history,  hygiene,  geometry,  drawing,  domestic  economy, 
ordinary  sewing  and  cutting-out,  etc. 

The  teaching  staff  consists  of  lady  teachers  {" professeurs")  possessing  the  "  Certificat  d'aptilude  aw 
professorat  commercial,"  of  assistant  mistresses  {ma'Uresses-adjointes)  possessing  the  "  hrevet  superieur,"  and 
of  auxiliary  masters  and  mistresses  {maitres  et  mattresses)  for  special  branches  of  instruction  such  as 
drawing,  English,  domestic  economy,  and  so  on. 

Not  only  is  the  instruction  wholly  gratuitous,  but  girls  not  belonging  to  the  city,  living  at  a 
"  internal"  approved  by  the  State,  may  also  avail  themselves  of  the  instruction.  Arrangements  are  made 
for  lunch  to  be  taken  at  the  school  for  those  who  so  desire.  Each  year  a  certain  number  of  bursaries  are 
provided  and  pupils  are  placed  in  a  pensionnat  approved  by  the  State  so  that  they  may  follow  the  courses 
in  the  school. 

The  final  examination  consist  of  written  and  oral  tests.  The  written  work  includes  a  French  essay, 
questions  upon  the  theory  of  book-keeping,  and  upon  commercial  legislation,  and  arithmetic  ;  the  writing 
of  a  letter  m  English  ;  and  the  translation  of  an  English  letter  into  French,  in  both  cases  without  the  aid 
of  a  dictionary.  The  practical  test  consists  of  entries  relating  to  commercial  transactions,  the  mode  of 
dealing  with  documents  bearing  upon  these,  the  making  up  of  a  current  account  by  one  of  the  ordinary 
methods.  The  oral  tests  bear  upon  the  portion  of  the  curriculum  not  included  in  the  written  work,  but  in 
the  foreign  language  oral  translation  and  also  conversation  are  included. 

13.  Directors  and  Teachers.— Directors  for  these  elementary  commercial  schools  are  appointed  after 
competitive  examinations,  and  they  must  be  2.5  years  of  age,  have  been  five  years  in  a  practical  commercial 
school,  and  have  spent  two  years  there  as  teachers  (professeurs). 

_  The  tea^chevs  (j^rofesseurs)  must  be  21  years  of  age,  and  must  have  taught  in  a  public  or 
private  school  for  at  least  two  years.  They  undergo  an  examination  including  in  the  first  part  matters  of 
commercial  interest,  shorthand  and  typewriting  as  optional  subjects,  and  are  examined  in  either  Eno-lish 
Cxerman,_  or  Spanish.  Successful  candidates  are  entitled  to  a  travelling-exhibition.  Within  a  month^they 
are  required  to  eave  France,  go  to  a  town  assigned  to  thom  in  England,  Germany,  or  Spain,  according  to 
the  language  taken,  and  are  expected  to  stay  there  about  eleven  months.  They  report  fortni<rhtlv  in  the 
language  of  the  country  m  which  they  are  residing  and  on  return  pass  a  final  examination. 

U.  Other  elementary  mnmercial  instruction  .■-Sn^exioT  primary  professional  schools,  though 
mostly  industrial,  have  occasionally  distinct  commercial  sections,  and  all  give  commercial  instruction  of  at 
least  a  rudimentary  character. 

.A  ,.  K^^®'%f'^  ^^'°  a  number  of  schools  not  under  Government  supervision  supplying  commercial 
education.  These  are  not  gratuitous,  some  charging  an  annual  fee  of  about  £9,  as  for  example  the  school 
m  th.  Avenue  Trudame,  Par.s,  ounded  in  1863  by  the  Paris  Chamber  of  Commerce  The  diiilomas  and 
certificates  issued  by  that  important  body  ensure  pupils  possessing  a  certainty  in  finding  employment 

There  are  some  features  in  the  curriculum  of  this  Paris  school  worthy  of  special  mention  Hi;tory 
and  geography  are  commercially  orientated ;  special  attention  is  paid  to  mental  arithmeWc,  to  rS 
methods  of  calcu  ation,  and  to  rapidity  of  calculation.  In  the  ordinary  course  three  modern  WualeTare 
obhgatory,  English  and  German  through  the  whole  four  years,  thj  former  only  Wtiugirin  the 
preparatory  courses  ;  Spanish  and  Italian  are  taught  during  the  last  two  vpnr«  T„  +i:^  laugnt  in  zne 
hours  of  study  are  28,  28,  30,  and  34  per  week,  and  they  are  2^,ITL'1VZ',J;J£:4^^^^ 

15. 
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15  Exhibitions  or  Scholarshij)s.— Youths  between  16  and  18  years  of  age  who  have  spent  two  full 
years  at  the  practical  commercial  school  or  a  superior  primary  professional  school,  or  at  the  commercial  school 
in  Fans,  or  who  have  spent  a  year  at  the  preparatory  section  of  a  higher  commercial  school  and  who  are 
candidates  for  the  travelling  scholarship,  are  awarded  10  per  cent,  marks  in  the  examination,  while  one 
year  in  a  business  house  or  industrial  undertaking  entitles  them  to  5  per  cent,  of  the  total  marks.  The 
examination  is  competitive,  and  successful  candidates  receive  £160  for  the  first  year,  and  £120  for  the 
second ;  and,  if  they  are  of  exceptional  ability,  £120  for  the  third.  They  are  exempted  from  military 
service  up  to  30  if  they  reside  out  of  France,  and  during  the  tenure  of  their  scholarship  are  under  the 
supervision  of  the  Consul  in  the  locality  where  they  reside. 

16.  Higher  Commercial  Education,  France.— Thei&  are  a  considerable  number  of  ecoles  superieures 
de  commerce  in  France ;  for  example,  the  higher  commercial  schools  of  Marseilles,  Bordeaux,  Lyons,  Paris, 
Le  Havre,  Lille,  Rouen,  Nancy,  Montpellier,  the  Ecole  des  hautes  etudes  commer dales,  and  the  Institut 
Commercial  of  Paris.     In  1889  these  obtained  semi-official  recognition  by  the  Government,  though  one  of 
them  had  existed  since  1820. 

The  effect  of  this  State  recognition  is  to  reHeve  the  first  four-fifths  of  those  who  pass  the  final 
examinations  of  two  out  of  the  three  years  compulsory  military  service.  Graduates  of  the  school  may 
become  consular  clerks  "  eleves-chancdiers "  and  those  who  possess  the  "bachelier"  may  complete  for 
consular  and  diplomatic  posts.  The  details  of  the  organisation  and  curricula  of  the  higher  schools  of 
commerce  of  Lille  and  Marseilles  will  give  sufficient  indication  of  the  type  of  instruction  given,  and  the 
general  organisation  of  the  school 

'  '""  17.  Criticism  on  the  work  of  the  Higher  Commercial  School. — The  programme  of  the  Higher 
Commercial  School,  as  will  be  seen  from  chapters  dealing  therewith  is  very  extensive.  Considerable 
variety  of  opinion  exists  as  to  the  wisdom  of  this.  It  is  admitted  on  all  hands  that  commercial  education 
of  such  thoroughness  and  breadth  will  establish  a  commercial  corps  d' elite.  In  some  respects  the  education 
is  unnecessarily  advanced  for  ordinary  commercial  clerks,  in  fact  it  is  hardly  designed  for  such. 
Again,  its  breadth  operates  somewhat  against  intensity  of  specialisation,  which  has  some  value,  and  a 
student,  in  general,  has  not  the  privilege  of  limiting  his  attention  to  a  particular  set  of  studies.  At 
Lyons,  however,  this  statement  requires  modification,  as  there  is  some  specialisation  with  regard  to  the 
silk  industries,  and  at  Marseilles  there  is  another  type  of  specialisation  which  may  be  observed  by  reference 
to  the  details  of  the  curriculum. 

Despite  the  fact  that  young  men  turned  out  from  these  establishments  lack  experience,  and  perhaps 
for  a  time  that  facility  which  comes  therefrom,  the  width  of  their  view,  and  the  thoroughness  of  their 
theoretical  knowledge,  has  been  found  such  as  to  justify  the  placing  of  them  in  responsible  positions  at  a 
far  earlier  age  than  is  possible  in  the  case  of  those  whose  progress  is  by  gradations  through  the  routine  of 
office  work.  This  is  in  accord  with  general  experience  in  all  forms  of  higher  education,  and  clearly  supports 
the  general  evidence  that  intellectual  culture  which  does  not  betray  early  anxiety  about  spccialitation, 
confers  great  practical  advantages. 

The  above  will  give  a  general  idea  of  the  system  of  commercial  education  in  France. 

'~  18.  Commercial  Education  in  Germany. — Commercial  education  in  Germany  shews  some  variety  of 
Organisation  in  its  different  kingdoms.  If  one  compares,  for  example,  the  programme  of  the  Handelsschule 
in  Berlin  (90  Dresdenerstrasse)  with  the  Handelsschule  of  Cologne,  it  is  at  once  obvious  that  there  are 
differences  in  the  programme.  The  same  remarks  apply  to  the  Handelshochschulen  of,  say,  Cologne  and 
Leipzig. 

It  may  be  mentioned  that  some  of  the  teachers  in  the  German  High  School  are  men  of  considerable 
eminence.  One  might  mention,  for  example,  the  late  Professor  Dr.  Ratzel,  of  Leipzig,  whom  the 
Commissioners  had  the  honour  to  meet.  Dr.  Ratzel's  lectures  in  the  Commercial  High  School  covered 
general  geography,  the  countries  and  peoples  of  Europe,  with  special  regard  to  their  political  and  economic 
relationships,  general  hydrography,  scientific  ethnography,  and  commercial  geography. 

The  equipments  in  these  schools,  especially  those  for  the  examination  of  commercial  products,  the 
chemical  laboratories,  the  museums  of  raw  and  manufactured  products,  and  the  counting-house  equipment, 
were  remarkably  good  in  each  school  seen  by  the  Commissioners  in  Germany,  and  the  elaboi  ation  to  secure 
efficiency  was  obvious,  i 

For  further  information  reference  may  be  made  to  another  chapter,  dealing  with  details. 


'That  the  charges  for  electricity  for  the  Higher  Commercial  School  of  Cologne  amount,  it  is  said,  to  £200  per 
annum,  is  some  slight  indication  of  the  extent  of  the  institution. 
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CHAPTER  LV. 

The  Higher  School  of  Commerce  of  Lille,  France. 


[G.  H.  KNIBBS.] 


1.  Introduction. — The  Higher  School  of  Commerce  of  Lille  {Ecole  Superieure  de  Commerce  de  Lille) 
is  one  of  the  distinguished  commercial  schools  of  France.     An  account  of  its  organisation  and.  courses  is 

1  consequently  given  in  detail.  These  represent  the  ideas  of  Northern  France  as  to  the  most  desirable  forni 
of  higher  commercial  education.  In  the  next  chapter  the  Marseilles  school  will  be  taken  as  giving  an 
example  of  the  views  obtaining  in  Southern  France,  and  these  two  chapters  taken  together  will  be  a 

.  sufficient  indication  of  French  ideas  of  higher  commercial  education. 

•2.  Aim  of  the  School.— The  school  was  founded  in  1892,  by  the  Lille  Chamber  of  Commerce,  for  the 
purpose  of  giving  useful  technical  instruction  to  youths  who  are  desirous  of  entering  upon  the  higher 
commercial  careers.  "  Situated,  both  in  an  industrial  and  a  commercial  sense,  in  the  most  stirring  district 
of  France  and  in  a  university  centre  of  unique  importance  and  remarkably  well  equipped,  it  presents 
exceptionally  favourable  conditions  for  giving  practical  instruction,  which  shall  at  the  same  time  be  ^  in 
conformity  with  scientific  progress,"  so  affirms  justly,  its  official  programme,  from  which  the  following 
information  is  derived. 

The  studies  of  the  normal  courses  relate  to  commerce  and  accountancy  (seven  lessons  per  week  for 
each  year) ;  mathematics  applied  to  commerce  ;  merchandise  and  organic  chemistry ;  transports  and 
.  industrial  plant  (ways  of  communication  and  tariffs,  navigation,  industrial  management,  lighting,  etc.) ; 
two  modern  languages  (English  obligatory,  German,  or  Spanish) ;  legislation  and  political  economy  ; 
economic  geography  ;  economic  history  (particularly  contempory  history) ;  commercial  correspondence  and 
caligraphy.  There  in  a  special  course  in  the  manufacture  and  commerce  of  textile  fabrics.  Type-writing 
>  machines  are  at  the  disposal  of  pupils  who  desire  to  learn  ''  Dactylography."  Particular  attention  is  given 
to  instruction  in  the  modern  languages  which  is  essentially  practical ;  conversational  classes,  consisting  of 
small  groups,  have  been  formed  and  are  said  to  give  eminent  satisfaction. 

Lectures  on  Breiuery  are  given  in  the  premises  of  the  "  Institut  Pasteur,"'  generously  permitted  for 
that  purpose  by  the  Director  of  the  Institute. 

As  a  result  of  its  enlargement  in  1900,  the  school  now  possesses  special  libraries  and  a  commercial 
museum,  where  the  pupils  may  work  at  stated  hours. 

Visits  are  made  to  the  various  works  of  the  district,  under  the  direction  of  competent  professors. 
It  is  said  that  the  num,ber  of  students  of  the  Chamber  of  Commerce,  who  are  successful  competitors  at 
examinations  for  Government  positions,  has  rapidly  increased,  and  the  facility  with  which  students  of  the 
school  find  lucrative  employment,  testifies  to  the  practical  value  of  the  Institution,  and  the  public  favour 
with  which  it  is  regarded. 

3.  Advantages  of  the  School. — The  French  and  foreign  pupils  who  have  obtained  65  per  cent,  of  the 
total  possible  marks  obtainable  during  the  school-course  receive,  on  leaving,  a  higher  diploma,  presented  by 
the  Minister  of  Commerce.  Thi.s  document  confers  on  them  the  privilege  of  presenting  themselves  at  the 
competitions  instituted  in  certain  ministeries,  viz..  Foreign  Affairs,  Colonial,  Trade  and  Industry. 

A  Gertificat  d'rfudes,  is  granted  to  the  French  and  foreign  pupils,  who  are  not  provided  with  the 
higher  diploma,  provided  they  have  gained  at  least  55  per  cent,  of  the  total  possible  marks  obtainable 
during  the  school-course.  The  possession  of  either  the  higher  diploma,  or  the  "  Gertificat  d'dtudes" 
readily  obtains  for  pupils  positions  in  large  mercantile  establishments,  in  agency  offices,  and  in  industrial 
and  credit  establishments. 

The  higher  diploma  delivered  to  the  French  pupils  of  the  first  four-fifths  of  those  who  have  obtained 
at  least  65  per  cent,  of  the  total  possible  marks  (obtainable  during  the  school- course),  bears  a  special 
mention  which  confers  the  right  of  exemption  from  two  years'  military  service. 

This  diploma  is  called  the  Higher  Diploma,  Model  (A).  That  confei-red  on  pupils  of  the  last  fifth 
is  known  as  the  Higher  Diploma,  Model  (B). 

Candidates  admitted  to  the  competitive  examination  who,  by  reason  of  their  age,  maybe  summoned 
to  serve  their  country,  during  the  course  of  their  studies,  are  consequently  obliged  to  render  military 
service  of  one  year  before  entering  the  school.  They  notify  their  admission  to  the  military  authorities 
before  entering  upon  their  duties,  and  are  then  conditionally  released  after  one  year's  regimental  service. 

One  of  the  great  advantages  throughout  Europe  is  the  reduction  of  military  service  in  the  event  of 
reaching  a  certain  standard  of  education. 

In  certain  cases  pupils  are  recommended  to  repeat  their  studies  so  as  to  obtain  a  satisfactory 
diploma. 

The  Commercial  School  prepares  its  pupils  for  commercial  careers,  proper — for  industries,  for 
banking  business,  etc.,  for  the  consular  and  administrative  services,  for  certain  types  of  teaching  {certificat 
d' aptitude  au  prof essorat  commercial) ,  iov  the  colonial  service;  and  further  for  bursaries  which  enable 
pupils  to  travel. 

More 
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More  particularly,  studentship  of  the  school  confers  the  following  advantages,  viz.  :— 

Popils  of  the  school  who  hold  its  diploma  and  who  possess  also  the  degree  of  Bachelor  of  a  University  are  allowed 
to  compete  tor  the  diplomatic  and  consular  careers. 

An  examination  is  held  annually  in  December  for  the  vacant  officer  of  attach^  of  an  embassy,  of  vice-consul,  and  of 
paid  attach^      The  diplomaed  pupils  maybe  admitted  to  the  consulates  in  a  lower  capacity  without  examination  and 
without  the  diploma  oi  bachelor. 
^        Candidates  who  possess  the  Diplomi  of  the  School  may  compete  for  the  office  of  cUrh,  and  of  Commissary-controller 
of  Insurance  :^ooieties  against  accidents  at  work,  under  the  Ministry  of  Commerce  and  Industry. 

Candidates  for  employment  in  the  administration  of  the  Customs  are  allowed  a  sixth  of  the  total  marks  if  they 
ppssess  the  diploma  of  the  Higher  School  of  Commerce. 

Candidates  provided  with  the  Diploma  may  present  themselves  for  examination  for  the  office  of  Colonial  Adminis- 
trator. 

,     ,..^.'^®  instruction  of  the  School  qualifies  pupils  to  compete  at  the  examinations  which  admit  to  the  Ministry  of  Finance,  • 
the  Ministry  of  War,  the  Bank  of  France,  to  the  "  Cridit  Fonder." 

The  curricula  of  the  Schobl  include  all  the  subjects  required  for  the  following  examinations,  viz.  :— 
(%)  "  Cerlificat  d'aptUude"  for  the  Teaching  of  Accountancy.  Ministry  of  Public  Instruction, 
(b)  "  CeH'ficat  d'apMude  "  for  a  commercial  Professorship,  Ministry  of  Commerce  and  Industry. 
The  diploma  and  the  "  certificat  d'itudes  delivered  by  the  School  are  equal  to  the  Baccalaureat  for  admission  to  the 
Colonial  Schooi  (licole  coloniale).     A  commercial  section  having  been  established  therein,  the  pupils  of  the  higher  school  of 
commerce,  provided  with  the  diploma  or  the  "  certificat  d'eludes,"  are  eligible  to  follow  the  courses  of  the  section.     The 
studies  are  limited  to  one  year,  and  pupils  who  pass  the  Leaving  Examination  receive  a  special  "  breoet."    The  physical 
and  military  exercises,  are  not  obligatory. 

Trauelling  Scholar.-<hips. —fapiU  provided  with  the  Diploma  (A),  Diploma  (B),  or  the  "certificat  d'iStudes''  are 
ehgible  for  the  annual  competitive  examination  instituted  by  the  Ministry  of  Commerce,  for  travelling  scholarships, 
varying  from  2,000  to  4,000  francs,  say  £80  to  £160. 

4.  Begime  of  the  Scnool. — The  duration  of  '^  scalar  it  e"  of  the  normal  courses  is  two  years.  The 
pupils  are  allowed,  however,  under  certain  conditions,  to  repeat  the  first  and  second  year.  AH  the  pupils 
are  day  scholars. 

The  time  during  the  day  heing  exclusively  devoted  to  the  hearing  of  the  courses,  and  to  exercises 
in  the  modern  languages  and  caligraphy,  the  pupils  are  obliged  to  work  steadily  at  home  at  the 
recapitulation  of  their  notes,  the  redaction  of  exercises  which  may  be  given  them,  and  also  by  way 
of  a  preparation  of  their  examinations.  Five  hours  per  day  are  devoted  to  the  normal  courses  and  six 
hours,  and  five  hours,  on  Thursday  and  Saturday,  to  the  preparatory  courses. 

The  Northern  Railway  Companies  grant  season-tickets  to  pupils  at  half  price.  Pupils  who  do 
not  return  each  evening  to  the  parental  home,  get  suitable  lodging  at  Lille,  or  in  the  suburbs  of 
Lille.  At  the  Secretary's  office  the  addresses  of  respectable  houses  where  the  pupils  may  reside  are 
kept,  and  they  are  under  more  or  less  strict  supervision,  according  to  the  desire  of  their  families. 
Complete  internats  have  been  organised  for  the  pupils  of  the  School. 

Strict  discipline  is  maintained.  Every  absence  from  school  must  be  justified  by  a  letter  from  the 
family  or  the  responsible  person.  Reports  giving  information  as  to  the  work  and  the  conduct  of  the 
pupils  are  sent  at  the  end  of  every  quarter  in  the  normal  courses,  and  every  month  in  the  preparatory 
courses. 

5.  Fees. — The  fee  is  700  francs  (£28)  per  year,  for  each  of  the  two  normal  years,  and  for  the 
pi'eparatory  year,  and  is  paid  one-third  at  entrance,  one-third  on  the  1st  January,  and  the  balance  at 
Easter,  and  every  trimesteri  entered  upon  must  be  paid  for,  whether  the  pupil  continues  to  attend  or  not. 

Apart  from  the  school-fee,  pupils  pay  on  the  first  term  of  each  year  a  sum  of  20  francs  (168.)  for 
laboratory  purposes,  and  also  for  any  school  material. 

Diplomas  of  the  Higher  Schools  of  Commerce  recognised  by  the  State  can  only  be  delivered  to 
the  parties  concerned,  after  the  paymeut,  into  the  Public  Treasury,  of  a  sum  of  100  francs  (£4). 

6.  Qualification  for  Entrance. — The  following  views  as  to  what  are  considered  the  best  forms  of 
preparation  for  entrance  to  the  Higher  School  of  Commerce  are  of  interest,  and  throw  some  light  on 
the  French  view  of  the  practical  value  of  different  forms  of  education  for  commercial  life.  They  are 
therefore,  given  in  the  form  of  a  table : — 

Table  shewing  grades  of  preparation  for  entrance  examination  to  Lille  Higher  School  of  Commerce. 

I.  Best  form  of  preparation. 

(1)  Preparatory  course  connected  with  the  school  itself. 

(2)  Success  in  special  courses  of  preparation,  specially  instituted  in  various  private  or  official  secondary  schools. 

Head-masters  and  Principals  in  the  "  Academic  "  ol  Lille,  in  conformity  with  the  instructions  of  the  Rector, 
are  requested  to  establish  special  preparatory  courses  in  their  institutions.  An  arrangement  should  be  made  with  the 
parents  in  this  regard.     Courses  of  this  character  already  exist  in  the  lycees  of  Lille,  Douai,  Valenciennes,  Charleville, 

and  Amiens.  .  ,     c.  •  i  /~i       -kt      i  \ 

(3)  Preparatory  courses  in  the  large  Government  schools  (Polytechnique,  Centrale,  hamt-Lyr,  JMavale). 

(4)  Pupils  of  higher  course  of  elementary  mathematics. 

(5)  Bachdiers  de  lettres-sciences  et  lettres-mathimatiques. 

II.  Well-prepared. 

(1)  "Bachdiers  "  of  classic  division  (lettres-matliimatique). 

(2)  "Bachdiers"  of  classic  and  modern  division  (lettre«-philosophie). 
(.3)  Pupils  in  Premiere- Sciences  in  modern  division. 

(4)  Pupils  in  mathimatiques-dimentaires. 

III.  Sufficiently  or  partially  prepared, 

(1)  Pupils  in  Philosophic  and  in  Premiere-Lettres. 

(2)  Pupils  of  the  Second  Class  of  modern  division. 

(Z)  Vu-pVs  oi  "  Rhetorique."  ^  ^, 

(4)  The  simple  "  brevet  "  or  the  higher  primary  "  certificat  d'itudi'x.  . 

The  Baccalauriat  does  not  confer  any  advantage  in  the  way  of  marks  at  the  entrance-examination. 


*  A  trimester  is  one-third  of  a  year. 
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7.  Preparatory  Course  in  the  Higher  School  of  Gommerce.—The  preparatory  Bchool  of  one  year 
preparesforthenormalschool,  about  80  "per  cent,  of  the  pupils  passing  Admission  depends  upo^  t^e 
Director's  decision  as  to  whether  the  pupil  is  able  to  advantageously  follow  the  course,  ihis  is  Dasea 
upon  a  summary  entrance  examination  on  French  grammar,  elementary  arithmetic,  plane   geometry, 

general^geograp  7.  ^^  ^^^^^^.^.^^  examination,  since  the   number  of  pupils  which  maybe  received  is 
limited.     Por  example,  in  1902  only  sixty-five  pupils  could  be  admitted  to  the  first  year. 

8.  Entrance  Examination.— The  scheme  of  the  examination  is  as  hereunder;  it  discloses  the 
relative  value  of  various  subjects-from  the  point  of  view  of  the  Trench  authorities— for  the  purpose  ot 

a  course  in  Commerce  :~- 

(1)  Written  Examination. 

*  '  Coefficient.  Totals. 


Mathematios, — Questions  in  Arithmetic 3 

Algebra 4 

,,  Geometry  ^ 

French. — Redaction ^ 

Orthography    | 

Writing ]. 

ilodern  Languages. ' — Exercise '*  \ 

Translation  -^         J 

Geography , 


} 
} 


Total  far  the  written  tests ^1 


(2)  Oral  Examination. 

Arithmetic ■ t '  » 

Physics   V 

Chemistry • ■' 

History   '■■••. 1 •.•'•■ ^ 

Modern  Language  (explanation  of  a  passage  and  oonversational  exercise) * 


Total 


4 
3 

1 

4 

12 


Marks  are  assigned  as  follows  :—  r  •         1 1   1  o 

0,  nothing  ;    1,  2,  very  bad  ;    3,  4,  5,  bad ;    6,  7,  8,  mediocre ;    9,  10,  11,  fair  j    12,  13,  14,  very  fair  ;    15,  16. 

good ;  17,  18,  19,  very  good  ;  20,  perfect. 
The  maximum  of  points  to  be  obtained  is  thus,— (21  + 12)  x  20=660  points. 

The  candidate  may  select  for  the  written  and  oral  examination  in  a  modern  language,  English, 
G-erman,  or  Spanish.  .  , 

Those  who  get  less  than  50  per  cent,  are  not  received.  If  more  than  the  available  number  pass, 
the  order  of  passing  determines  the  reception.  ,      ,.  i  i  j.i.    j: 

No  distinction  is  made  between  foreign  and  French  candidates,  but  the  diplomas  ot  the  toreign 
candidates  indicate  their  nationality.  j  r      ■ 

Subject  to  Ministerial  sanction,  the  Director  of  the  School  may  admit  both  French  and  toreign 
pupils  as  irregular  students,  who  follow  the  courses  without,  however,  submitting  to  examination.  They 
cannot  obtain  either  diploma  or  certificate,  but  may  receive  an  attestation  of  having  attended  the  course. 

Applicants  must  submit  to  the  Director  of  the  School  the  following  documents,  viz  : — 

(1)  A  request  on  stamped  paper  (0  fr.  60  c.)  as  hereunder  :— 

Monsieur  the  Director,  ... 

In  conformity  with  art.  2  of  the  decree  of  11th  June,  1898,  1  have  the  honour  to  apply  for  permission  to 

follow,  in  capacity  of  auditor,  the  courses  of  the  Higher  Commercial  School  of  Lille.     Born  the at 

in  proof  whereof,  I  enclose  my  birth  certificate,  I  am  of  nationality ,  I  have  previously 

studied  at ,  and  I  also  enclose  the  certificate  of  this  institution. 

(Signed) 

(2)  A  birth  certificate  on  stamped  paper  and  authenticated. 

(3)  A  certificate  of  good  conduct,  delivered  by  the  principal  of  the  last  institution  attended. 

9.  Bursaries. — The  State,  the  Lille  Chamber  of  Commerce,  the  Conseil-general  du  Nord,  the 
Municipality  of  Lille,  and  various  other  Municipalities  and  Chambers  of  Commerce  of  the  district  have 
endowed  the  Higher  Commercial  School  with  a  certain  number  of  Bursaries,  for  the  obtaining  of  which 
the  candidates  m°ust  comply  with  certain  articles  of  the  arrete  of  23rd  March,  1899.  The  drift  of  these 
is  that  the  financial  limitations  of  the  applicant's  family  is  a  determining  factor,  that  the  nationality 
must  be  French,  the  age  at  least  16.     The  State  bursaries  are  the  most  general. 

The  bursaries  of  the  "  Lepartement"  and  of  the  city  of  Lille  are  reserved  to  pupils  residing  in 
the  Bepartement  du  Nord  and  that  city. 

Other  municipalities  and  Chambers  of  Commerce  have  accorded  bursaries  to  deserving  youths 
residing  in  their  special  "  circonsoriptions." 

10.  Detailed  programme  of  preliminary  hnowledge  required. — Arithmetic  :  The  following  defines 
the  requirements  in  the  way  of  preliminary  knowledge,  and  is  given  with  a  view  of  clearly  indicating 
the  grade  of  education  attempted  in  the  Higher  School  of  Commerce.  The  programme  is,  as  usual, 
quite  definite,  and  does  not  leave  the  candidate  in  the  uncertainty  characteristic  of  an  examination, 
through  lack  of  clear  specification. 

The  first  subject  considered  will  be  arithmetic. 

Arithmetic. 

Preliminary  definitions. — Magnitudes,  numbers,  measurement  of  a  magnitude,  units,  whole  number,  fraction,  fractional 

number. 
iV^i(mera«!0».— Definitions,  decimal  numeration. 
Notation. — Definitions,  absolute  value  of  a  figure,  relative  value. 
Operation's  of  whole  numbers. — Addition  and  subtraction.     Definitions,  rules,  proofs  ;  exercises  in  rapid  calculation,  mental 

and  written  exercises  of  addition  and  subtraction.     Multiplication.     Definitions.     Multiplication  table  up  to  15. 

Various  examples  of  multiplication  :  theories  and  practical  rules.     Theorems  relative  to  multiplication.     Division. 

Definitions.     Rules.     Kxercises.     Theorems  relative   to  division.     Division  by  25,  75,  125,  their  multiples  and 

sub-multiples.  Propertie-^ 

t  The  use  of  a,  digtipjiary  is  permitted. 


761 

'''■'^"' uf4f„f25:''t;:ofs  W  ^^^^^  r--inder  of  the  division  of  a  number  by  2,  3.  5.  9. 

The  Greate'st   Cornmon  ^ZurrA^U^l'^Sn.t^  .     . 

Simplification.     Exeroisea.     Wrty  of  the  I  C  M  '  ^^^'r   P   m"  "r^"'"',    ^'^"^'^'n^nt*!  tl'^orems.     Rule. 
Pnn.e  ^^^     BefinUions  ^^.aTo-r^a^.trSt^^  «°-r-«-  °*  ^  -"« 

Methods  for  finding  them      The  G  C  M      Tl,i  l      i      P'™'  ^*°^°!^"-     ^"'^-     '^^''''rcisM.     Divisors  of  a  number. 

Po.e..  «^,,^°f„--Df-t.o-  Extraction  of  the  .S^ZlooTo7TllouT2er.     Extraction  of  the 

s7a-srLtu:reto°otrof  f^^tJonf  "oetltio^f  '^  «'^^"  -PProxin.ation.     Square  root  of  decimal  numbers. 

^'^*'"''';;7^°"Xs^u?eTyi°ei^th 'ot!f^f '  ""''''"'■'^t     ^°"'Pa"««'>-     Conversion  of  old  and  present  measures,  and  vice 
Cc^ple.'Z:.,er^r^Z^^:'%'::^^^^^^  -ght,  monetary  measures.     Foreign  coins. 

^''''~Fi^TlZr,ouuT%Z^.^^7'^°'>^'T^       g„it„<j,,.      Theorems.      Application.     Proportion   (direct,   inverse, 
n  mixtu3  RnlP  ftf^i^    ■  '^f'i«'=''°" '0  ""''y-     Simple  questions  concerning  proportional  parts,  alligations 

11.  Algebra.— The  preliminary  knowledge  in  Algebra  must  cover  the  following  range,  viz.:— 

4/ye6m,-c  CaZ«^a«io»^-Employmentof  letters  and  signs  as  means  of  abbreviation  and  generalisation.     Similar  terms. 
Tntri^n  +^      s"l>*>-a<=tmn..     Multiplication.      Rule  of  signs.      Division  of  monomials.     Division  of  polynomials. 

Jl'..,„>;J^,j\T^      calculation  of  negative  numbers.     Negative  exponents.     Fractional  exponents. 

JSqttaUon  of  the  1st  degree  with  one  unknown. -Resolution  of  a  system  of  two  equations  of  the  Ist  degree  with  two 
unknowns  ;  of  a  system  of  three  equations  of  the  1st  degree  with  three  unknowns.     Summarised  statement  of 
the  method  of  resolution    by  the  employment  of  indeterminate  factors,   of  any  number  of  equations  whatso- 
ever  of  the  1st  degree,  including  a  like  number  of  unknowns. 
Problems  of  the  1st  degree.     Interpretation  of  negative  solutions. 

Equations  of  the  2nd  degree  with  one   unknown.-ResoUiticm  of  the  equation  axi  +  bx  +  c  =  0.    Discussion.    Imaeinary 
roots.     Decomposition  of  the  trinomial  aa;-  +  6x  +  c  into  a  product  of  factors  of  the  Ist  decree. 

Artthmetical  and  Geometrical  /"roffress-ons. -Complete  theory  of  progressions.  Sum  of  the  first  n  terms.  Limit  of 
the  sum  of  the  terms  of  a  descending  geometrical  progression.  Theory  of  logarithms  deduced  from  progres- 
sions, logarithms  whose  base  is  10.  Tables.  Index.  Introduction  of  negative  indices  for  extending 
logarithmic  calculations  to  numbers  less  than  unity.  Use  of  the  tables.  Extraction  of  a  square  root,  of  a 
cube  root,  of  a  root  of  any  indices  whatsoever. 
Compound  Interest  and  ^»nTO>i'e.s.— Application  of  logarithms  to  these  questions. 

12.  Geometry. — The  preliminary  demand  in  Geometry  is  as  hereunder  indicated  : — 

TiM  straight  line. — Perpendicular,  oblique,  and  parallel  lines. 

Angles. — Triangles.     Polygons. 

Circam/ei-eBce.— Measurement  of  angles,  arcs,  and  chords.     Circle.     Tangents  and  secants  to  the  circle. 

Proportional  £i»as. —Similitude.     Regular  polygons.     Measurement  of  the  perimeter. 

Measurement  of  plane  surfaces.— Triangles,  quadrilaterals,  polygons,  circle,  sector  of  a  circle,  segment. 

Measurement  of  the  surface  and  volume  of  the  principal  solid  bodies. — Prisms. 

Parallelepiped.     Pyramid.     Frustrum  of  pyramid.     Cylinder.     Cone.     Truncated  cone.     Sphere.     Surface  of  a  zone 

Volume  of  a  segment  of  a  sphere. 
Practical  Applications. — Capacity  of  casks.     Volume  of  a  heap  of  sand,  etc. 

13.  Chemistry. — The  preliminary  knowledge  in  Chemistry  must  embrace  the  following : — 

Oenerai  Chemistry. — Simple  and  compound  bodies.       Various  states  of  matter.      Solution.      Crystallisation,    Isomerism. 
AUotropy.      Chemical  combination.      Characteristics  of  combinations.     Law  of  Mass.     Law  of  detinite  propor- 
tions.    Laws  of  multiple  proportions.     Laws  of  Gay-Lussac.     Laws  of  proportionality.     Proportional  numbers. 
Atomic  weights.     Molecular  weights.     Molecular  volume. 
Valency  of  the  elements.     Chemical  nomenclature.     Atomic  notation.     Exclusive  usage  of  atomic  notation. 
Summary  ideas  of  thermo-chemistry.     Summary  ideas  concerning  dissociation. 
Metalloids  and  metals. 
Actual  classification  of  metalloids. 

Hydrogen. — Preparation.     Properties  and  uses. 

Fluorine.  — Hydrofluoric  acid.     Glass  engraving. 

Chlorine.  — Preparations,  properties,  and  uses.  Decolouring  chlorides.  Bleaching.  Hydrochloric  acid.  ' '  Aqua  regia" 
(nitro-hydrochloric  acid)  sea-salt.     Summary  ideas  concerning  bromide  and  iodine. 

Oxygen. — Its  preparation,  properties,  and  uses.     Combustion.     Metallic  oxides.     Ozone. 

Water — Composition  of  water.     Its  properties.     Natural  waters.     Potable  waters.     Mineral  waters. 

Sulphur. — Extraction,  properties,  and  uses.  Sulphurous  anhydride.  Disinfection  by  sulphurous  anhydride.  Nord- 
hausen's  sulphuric  acid.     Ordinary  sulphuric  acid.     Hydrosulphuric  acid. 

Nitrogen. — Its  preparation  and  properties.     Atmospheric  air.     Composition  of  air. 

Ammonia. — Natural  circumstances  of  production.  Industrial  preparation  of  ammonia  for  commerce  and  ammoniacal 
salts.     Ammoniacal  salts.     Properties  of  ammoniacal  gas  and  ordinary  ammonia.     Uses  of  ammonia. 

Oxygen  compounds  of  nitrogen. — Protoxide  and  dioxide  of  nitrogen.  Nitrogen  peroxide.  Fuming  nitric  acid.  Com- 
mercial nitric  acid.     Nitrification. 

Phosphorus. — Physical  and  chemical  properties.  Red  phosphorus.  Uses  of  phosphorus.  Summary  of  ideas  concerning 
phosphuretted  hydrogen.  Phosphoric  anhydride.  Phosphoric  acid.  Common  phosphates.  Summary  of  ideas 
concerning    pyrophosphoric  acid  and  metaphosphoric  acid.     Industrial  preparation  of  phosphorus. 

Arsenic. — Preparation  and  properties.     Arsenious  anhydride.     Arseniuretted  hydrogen.     Marsh's  apparatus. 

Boric  acid. 

Silica  and  Silicates. 

Carbon. — Examination  of  its  various  varieties.  Carbonic  oxide  and  carbonic  anhydride.  Confined  air.  Common 
carbonates.  Methane.  Petroleums.  Ethylenes.  Acetylene.  Benzene.  Gas  for  illuminating  purposts. 
Flame.     Carbon  disulphide  and  sulpho-carbonates. 

Cyanogen. — Cyanhydric  acid. 

Metals  in  general.— General  properties.     Alloys.     Metallic  hydrates.     Potassium,  sodium.     Lime  and  mortar. 

Metallurgy  of  Iron. — Irons,  cast-iron  and  steel. 

iStrfto.-Their  general  properties.  Laws  of  Berthollet.  Saltpetre.  Potashes  and  sodas  of  commerce.  Gypsum.  Sulphate 
of  copper.     Sulphate  of  iron.    Alums.     Clays. 

General  ideas  amceming  the  common  metals.— Iron.  Copper.  Lead.  Zinc.  Tin.  Nickel.  Aluminium.  Mercury. 
Silver.     Gold.     Platinum. 

3—5  D  1*. 
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14.  Physics. — The  preliminary  knowledge  demanded  in  Pliysics  is  the  following,  viz. : — 

I'hysical  Mechanics. — Uniform  motion.  Uniformly  varied  motion.  Inertia.  Forces  in  general.  Proportionality  df 
forces  to  acoellerations.     Mass.     Work  and  vis  viva,.     The  C.  Gr.  S.  system. 

General  physical  propertii'ji  of  bodies. — Various  physical  states  of  bodies. 

Weight. — Direction  of  gravity.  Centre  of  inertia.  Weight.  Balance,  Double  weighing.  Specific  mass.  _  Specific 
weight.     Density.   '  Laws  of  the  fall  of  bodies.     Atwood's  machine.     The  pendulum  and  its  applications, 

hydrostatics. — Principle  of  Pascal  and  its  consequences.  Free  surface  of  heavy  liquids  in  equilibrium.  Pressure  on  the 
bottom  of  vessels.  Principle  of  communicating  vessels.  Applications.  Hydraulic  press.  Pirinciple  of 
Archimedes.  Densities  of  solids  and  liquids.  Areometers  of  constant  weight.  Various  graduations. 
Densimeters.     Alcoholometers. 

Atmospheric  Pressare — Barometers.     Mariotte's  law.     Manometers.     Air-pumps,  pumps,  syphons. 

Heat. — Dilatation  of  bodies  by  heat.  Thermometers.  Definition  of  coefiioients  of  dilatation.  Their  Uses.  Actioil  bi 
heat  on  gases.  Normal  specific  mass  of  the  air.  Density  of  gases  in  relation  to  the  air.  Principle  of 
Archimedes  applied  to  gases.     Aerostats. 

Specific  Heat. — Principle  of  the  method  of  mixtures.      Fusion,   solidification.     Solution.     Refrigerant  mixtures. 

Formation  of  vapour  in  vacuo.     Saturated  and  non-saturated  vapour.     Maximum  tension.     Use  of  tables. 

.    Mixture  of  gases  and  vapours.     Evaporation,  ebullition,  distillation.    Definition  of  heat  of  fusion,  and  heat  bf 

vaporisation.       Principle  of   the   steam-engine.       Principle   of   the  condenser.      Expansion.     Power.     Id6^ 

concerning  the  equivalent  of  the  mechanical  work  of  heat.     Ideas  concerning  the  conseirvation  of  energy. 

ffygrometry. — Rain.     Snow.     Dew.     Usual  hygrometers. 

Mafjnetism. — Magnets.     Poles.     Magnetic  attractions  and  repulsions.     Declination.  Inclination.  Declination  compass. 

Electricity. — General  electrical  phasnomena.  Enunciation  of  the  laws  of  electrical  attractions  and  repulsions.  Electro- 
static unity  of  quantity  in  tlie  C.  G.  8.  system.  Experimental  ideas  concerning  potential  and  electric 
capacity.  EleStrostatic  units  C.  G.  S.  Electrification  by  influence.  Electroscopes.  Electrophorus.  Electric 
machines  by  friction  and  influence. 

Electric  Condensation. — Leyden  Jar.     Battery.     Energy  of  a  battery.     Effects  of  the  electric  discharge. 

Dynamic  Electricity. — Principle  of  Volta.  Laws  of  successive  contacts.  Various  cells.  Electric  current.  Properties 
of  the  electric  current.  Intensity  of  a  current.  Electric  resistance.  Ohm's  law.  Total  electromotive  force 
of  a  cell.  Practical  units  of  inteusitj',  resistance  and  electromotive  force.  Power  of  a  cell.  Practical  unit  Of 
work.  Practical  unit  of  force.  Thermal  effects  of  electric  current.  Chemical  effects  of  electric  current. 
Voltmeter.  Measure  of  the  intensity  of  a  current.  Various  electrolyses.  Various  applications.  Various 
accumulators.  Oersted's  experiment.  Galvanometers.  Solenoids.  Similarity  between  magnets  and  solenoids. 
Magnetisation  by  currents.  Electro-magnets.  Telegraphs. 
Electric  induction.  Induction  by  variation  of  intensity  of  an  electric  current  ;  Ruhmkorff  coil.  TelephdiieSi 
Induction  by  magnets.  Law  of  Lenz.  Gramme's  machines  with  continuous  and  alternating  currents.  Energy 
of  an  electric  machine,  its  reversibility.     Transport  of  energy  to  distance.    Electric  lighting. 

Acoustics. — Production  and  propagation  of  sound.     Velocity.     Intensity,  pitch,  timbte. 

Optics. — Propagation  of  light.     Umbra  and  penumbra.     Law  of   reflection.     Spherical  concave   and  convex  mirrors. 
Refraction.     Prisms.     Lenses.     Magnifying-glass.     Compound  microscope.     Astronomical  telescdpfe.   Terres- 
trial telescope.     Galileo's  telescope.     Newton's  telescope. 
Dispersion  of  light.     Solar  spectrum.     Colour  of  bodies.     Contrast  of  colours.     Spectrum  of  different  luminous 

sources.     Non-luminous  spectra.     Photography. 
Radiant  heat.     Thermal  conductivity  of  bodies. 

15.  Geography. — Economic   Geography  occupies  a  preponderating  part  in  the  examiriatidri.     Thei 
preparatory  studies  are  expected  to  cover  the  following  ground,  viz. : — 

I.  Object  and  utility  of  geography.     How  it  is  applied  to  the  study  of  economic  questions.     Utility  of  mural  charts 

and  summary  sketches. 

II.  i^rrtncc— Study  of  physical  geography.     Its  intimate  connection  with  economic  geography. 

Composition  of  the  soils  of  France.     Various  kinds  of  earths  :  Mineral  and  arable  soil. 

Relief.     Study  of  mountain  groups  and  chains,  plateaux,  plains,  and  valleys.     How  the  relief  obstructs  or 

facilitates  communication.     Saddles  and  natural  passes. 
Climates.     Principal  divisions  and  i.ontrasts,  oceanic,  Mediterranean,  and  continental  climate.     Winds  and  rains. 

Influences  of  various  climates  on  forests,  cultures,  prairies,  coastal  navigation. 
Streams  and  rivers.     Physical  description  :    The  utility  of  running  waters  to  agriculture  by  irrigation,  to  industry 

by  motive  force,  to  commerce  by  navigation. 
Coasts.     Form,  nature,  facility  or  difBcultj'  of  access,  tides,  fishin". 
Agriculture.     General  condition  of  French  agriculture.     Principal  productions  and  progress  realised   (cereals, 

vmes,  forests),  etc.     Importance  of  cattle-breeding,  etc.,  and  products  so  obtained. 
Industry.     General  condition  of  Frencli  industry.     Insufficiency  of  coal  and  raw  materials.     Productions  and 

great  centres  of  their  metallurgic,  alimentary,  and  textile  industries. 
Ways  of  communication.     Net-work  of  navigable  ways  ;    their  direction  by  reason  of  the  relief  ;    importance  and 

nature  of  the  transports  in  the  various  districts.     Net-work  of  railways  ;    the  great  companies  ;   physical  and 

economic  study  of  the  principal  lines.     How  they  are  connected  with  our  great  ports  and  the  great  foreign 

routes.     The  great  marine  navigation  companies. 
Commerce.     Its  value  :  Nature  and  production  of  the  principal  merchandise  imported  into  France  ;    nature  and 

destination  of  merchandise  exported  to  foreign  countries.     Foreign  competition. 
Ideas  concerning  population,  race,  emigration,  the  political  and  administrative  regime. 

III.  The  French  colonial  dominions. — Physical  and  economic  study  of  the  French  colonies. 

In  Africa  :  Algeria,  Tunis,  Western  and  Central  Africa,  Congo,  Obock,  Madagascar,  the  Reunion. 
In  Asta  :  French  India  and  Indo-China. 
In  Oceania  :  New  Caledonia,  Oceania. 

In  America  :  Guiana,  the  French  Antilles,  Saint-Pierro,  and  Miquelon. 

Study  of  the  climates,  the  mineral  and  agricultural  resources,  the  populations,  commercial  relations  between 
franco  and  foreign  nations. 

IV.  Europe.-VhyBica.\  and  economical  .study  of  the  various  States  and  their  colonies.  Great  Britain,  Russian  Empire, 
' ^^^""'"^,  li-mpire,   Holland,   Lclgium,   Spam,    Portugal,   Italy,   Switzerland,    Austria-Hungary,    The   Balkan 

Peninsula,^  Sweden  and  Norway,  Denmark.     The  principal  natural  wealth  of  the  various   countries  and  the 
causes  which  have  contributed  to  the  dcvelopiiiont  of  their  industrial  and  commercial  activity 
Population  and  density.     Emigration  am',  coloi.isatiou.     Great  international  ways.     Commercial  rfclations  with 
France. 

V.  .4.sia.-Turkish  Empire,  Chinese  Empire,   Japan.      The  extent,   population,   the  great  ports   entered  by  the 

Jiuropean  navies,  and  the  great  Asiatic  railways.  or  j 

VI.  4/>;ca. -Summary  study  of  physical  geography.      The  temperate  and  the  tropical  climates.     The  r6Ie  of  Africa 

among  tlie  nations  of  Europe. 
Summary  study  of  physical  and  economic  geography  :  Morocco,  Egypt,  and  the  Suez  Canal.    Abyssinia.    Oriental 

Soudan      file  Congo  State.     Central  Africa,  German  and  English.     English  South  Africa. 
Independent  States  :  Orange  Free  State  and  the  Transvaal. 
Occan.a  and  Aiish-atia.  —The  Sunda  and  Philippine  Archipelagos 

4 m-r/ca, -Canada.       Unit:ed    States.       Mexico.       Central  America.      Antilles.       Brazil.       Paraguay;       Uruguay. 
Argentine  Republic.     Chdi.     Peru.     Bolivia.     Colombia,  etc  J-uidSuay.        uiuguay. 

Summary  study  of  natural  resoxirces.    '  The  progress  and  power  of  the  United  States,  the  r61e  of  European 
emigration,  the  question  of  isthmuses,  the  relations  to  France  and  Europe.  Jiuiopeau 

16. 
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It  is  expected  to  coyer 

The  '»°''{^^V~;^|--E^^^^  French  unity  and  absolute  n,onarchy  with  Louis  XI  and  Francis  I.     Eivalry 

invrtlonsanrmarinecUsco^^^^^^^^^  ^"^P-^^"  ^^>^"«'^  °^  P°^«^-     ^''"^^^^  "*  the  great 

RlStion      .WHn.^ Ttir    .    f  i^^  '^^'5'^"'  ^"''  sixteenth  centuries.     Influence  of  the  Renaissance  and 
IT         T,r     wr^-     ^\^  feuccinct  statement  of  the  rehsious  wars  in  France 

LSinF^t'V^  f'^'"'-  ■  ^f}l'  °-j'^  ^'"'''  Champlain      Sta  e  of  kurope  in  1610. 

^t  pan  clTthVFretlt     ^^Vr  '  '''"4?'  "S""'^*  protestant's  and  the  nobility.     The  Thirty  Year  ' 
i¥mor<<y  0/  £o„,«  A  /  "^j-Mazarm  and  La  Fronde.     English  Revolution  of  1648.     Cromwell.       The  Pyrenees  Treaty. 

Conditionof  Europe  in  1660.  Personal  government  of  Louis  XIV:  Mechanis       ■•     -  ^-       --     ^ 

andwork  of  Colbert  and  Louvois.     V^auban.     ^ 


lism  of  absolute  monarchy.  Reforms 


■Rvorl»    AJv  In  nK.^  n      -NT- — i 't, ,""■     '^^'^  '^^'^rs  of  Louls  XI V  and i.  thc  grcat  treatics  of  Ws  rclgn 

?i?u^„„f■„:!f"?i!f.?i'?^^.''"^S"e,  Ryswypk,  Utrecht,  and  Rastadt.     Revocation  of  the  EJdict  of  Nantes     ' 


yolitical  and  industrial  consequences.  'English  revolution 
^soi^ence,  and  arte  in  Uie  17th  century.     Europe  about  1715. 


of  16S8  ;  Parliamentary  monarchy. 


its 
Literature, 

Reigji   q/Liouis  VK^  Vienna,  Aix-la-Chappelle,  Paris,  and 

Mnnt^^l^  tr-  ?r  ^^f  ^*,  ^''^"?^  ^?,'^  ^,"S'''"^^  ^"  *'^«  I"'ii=^  ^''^  i"  Canada :  Dupleix-,  La  Bourdonnaip, 
t^=«f.?f",  Tl  F  °*  P'^°'^™1-  The  first  division  of  Poland.  Reformation  of  justice  by  Maupeou  and 
the  18th  feutur  ""^  ^^"^  ^°'^'''''     '^^'"*''''''  scholars,  philosophers,  French  economists  of 

Heuju  o/Lotiis  X  F/.^Turgot  Necker.  Attempts  at  reform  in  France  and  Europe.  The  American  War  of 
Independence  and  the  Treaty  of  Versailles.  Constitution  of  the  United  States  Republic  in  1787. 
General  view  of  Europe  in  1789.  ^ 

The  old  regime  and  the  Revolution.  Etats  g(5n6raux  of  1789  and  constituent  Assembly.  The  declaration  of  the 
rights  of  man  and  the  Constitution  of  1791.  Tlie  Legislative  Assembly.  The  National  Convention: 
Uirondins  and  Montagnards.  Robespierre  and  the  9th  Thermidor.  Wars  of  Vendue.  The  wars  of  the 
Kevolution.  Valmy  Jemmapes,  Fleurus  ;  the  treaties  of  Bale.  The  two  last  divisions  of  Poland  and  the 
£,asternquestion.  The  "  Directoire."  Bonaparte  in  Italy.  Treaty  of  Campo-Formio.  The  Egyptian  and 
Syrian  Expeditions.  Zurich  and  Bergen.  The  IS  brumaire.  The  Consulate.  Institutions  of  the  Consulate  : 
UivU  Code,  Concordat,  Bank  of  France,  Legion  of  Honour.  Marengo  and  Hohenlinden.  Treaties  of 
LuneviUe  and  Amiens. 

The  Empire.  Ulm,  Trafalgar,  Austerlitz  ;  Treaty  of  Prosbourg.  Jena  and  Auerstadt ;  Eyiau  and  Friedland. 
Peace  of  Tilsitt.  «  ars  of  Spain  and  Portugal :  the  Continental  blockade.  Essling,  Wagram  :  treaty  of 
Vienna.  The  Empire  of  Napoleon  I  about  1810.  The  Russian  Expedition.  The  Saxony  campaign,  and 
invasion  of  France  in  1814.  The  first  restoration:  Louis  XVIII  and  the  Charter.  The  hundred  days. 
Waterloo.     The  treaties  sf  Paris,  the  congress  of  Vi«nna  and  the  Holy  Alliance.     State  of  Europe  in  1815. 

The  second  restoration  :  the  two  ministries  of  the  Due  de  Richelieu.  Reign  of  Charles  X  :  Battle  of  Navarin 
and  tlie  taking  of  Algiers.  The  ordinances  and  the  days  of  July,  18,30.  Reaction  of  the  Revolution  of  1830 
in  Belgium,  Poland  and  Spain.  Ttie  emancipation  of  the  Spanish  colonies  of  America.  Reign  of  Louis 
Phillippe  I.  The  Eastern  questions,  Turkey  and  Egypt,  India,  Turkestan,  China.  Conquest  of  Algeria. 
The  Revolution  of  February,  1848,  and  its  reaction  in  Italy,  Germany,  and  Hungary.  The  Second  Republic 
and  the  coup  d'etat  of  the  2nd  December,  1851.  The  Second  Empire.  The  Eastern  Question.  The  Crimean 
War  and  the  Treaty  of  Paris.  Formation  of  Italian  Unity  :  War  of  Italy  and  Peace  of  Zurich.  The  Syrian 
and  Mexican  Expeditions.  Development  of  the  United  States  of  North  America  and  War  of  Secession. 
Formation  of  the  German  unity :  War  of  France  and  Prussia ;  treaty  of  Frankfort-on-the-Main.  The 
Third  Republic.  The  Commune.  Presidencies  of  Thiers  and  MacMahon :  the  Constitution  of  1875. 
Literature,  arts,  sciences  in  the  19th  century.  Principal  geographical  discoveries  and  formation  of  the  French 
Colonial  Empire.  Progress  of  industry  and  commerce  :  steam  and  electricity ;  commercial  treaties  and 
universal  exhibitions. 

Most  importance  is  attached  to  contemporary  history,  that  is  since  1789,  and  to  the  facts  of 
constitutional  and  social  hsitory.  Military  history  need  not  be  learnt  in  detail ;  it  is  sufficient  to  know 
its  principal  features. 

17.  General  Remarks  on  Preparaiion. — The  preceding  courses,  if  taken  normally,  do  not  present 
great  difficulty.  The  clear  specification  of  the  range,  and  the  fact  that  no  weight  is  attached  to  questions 
that  exhibit  the  ingenuity  of  the  examiner  rather  than  test  in  a  reasonable  way  the  knowledge  of  the 
pupil,  makes  it  satisfactory.  It  cannot  be  regarded  as  other  than  a  reasonable  preparation  for  such  a 
course  as  the  Higher  Course  in  Commerce. 

18.  General  Programme  of  the  Course. — The  course  itself,  two  years  in  length,  can  be  grasped  in  a 
general  way  by  reference  to  the  following  time  and  examination  table. 


Programme  and  Examination  Table,  ' 

'  Ecole  superieure  du  Commerce"  Lille. 

Hours  per 

Examinations. 

First  Year. 

Second  Year. 

Week  and 
Years. 

Subjects. 

Special 

Final  Exam- 

Special 

Leaving 

Examinations. 

inations 

Examinations. 

Examina- 

Qf  Year ■ 

'  tions — 

I.          IL 

Written.    Oral. 

Co-efficients. 

Written.!  Oral. 

Co-efficients. 

Commerce,  Accountancy           

7 

6 

4 

3 

3 

5 

3 

]1 

English  (Obligatory) 

4 

4 

8 

2 

3 

3 

2 

11 

German  or  Spanish        

4 

3 

o 

') 

2 

2 

2 

10 

Mathematics       

1 

2 

i 

2 

3 

10 

Merchandise  and  Essays          

2 

1 

3 

2 

I       I     - 

8 

Economic  G-eography 

2 

2 

4 

2 

3 

... 

9 

History  of  Commerce    ... 

1 

0 

3 

Elements  of  Public  and  Civil  Law 

2 

.  .  1 

3 

"2 

... 

5 

Commercial  and  Marine  Law  ... 

2 

... 

3 

-     5 

Industrial  and  Workmen's    Legislation 

1   • 

... 

2 

4 

Piscal     and     Customs      Legislation, 

1  "   '.  '     ,  .. 

- 

Political  Economy 



,2'  ' 

„1       ••r..-    . 

,..■.   1         ..,•   .     . 

3 

.•    G   '  - 

Transportand  Plant      ..';         .i.-        ... 

..-!.■. 

'  *9     ^  . 

•> 

..    ...■ 

',.,.. 

. ..     6 

Oirganic  Chemistry        ..: 

1- 

■     2-- 

-.■..:-■-  2 

...■.-■• 

■."  '. .  ■: 

.;-    4 

Trade  in  Textiles,  Thread,  and  Tabrics 

2 

... 

2   ■• 

2 

8 

Caligpq,phy          

l" 

2" 

... 

French,  Commercial  Correspondence... 

2 

27 

i" 

3 

3 

Totals      

27 

28 

10 

20 

25 

17 

100 

The 
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The  details  of  the  variouB  courses  are  given  hereunder,  in  order  to  exhibit  the  real  significance  of 
the  courses. 

19.  Gommerce  and  Accountanci/  (2  jea.Ts).—lnBtTuction  in  the  general  notions  of  commerce,  and 
in  aribhmetic  as  applied  to  commerce  and  accountancy,  are  given  simultaneously.  The  mstruction  is  both 
theoretical  and  practical,  and  the  instructor  has  recourse  to  numerons  examples  revealing  the  application 

of  the  theoretical  teaching.  i       i  i,  r       ii,  -i 

During  the  lessons  typical  examples  of  various  commercial  documents  are  placed  betore  the  pupils 

for  them  to  study.  .  ^-        j-  .-i     ^       ■  ■  ^^ 

In  the  lessons  on  the    application  of  arithmetic  to  commerce,  a  portion  ot  the  time  is  specially 

devoted  to  practical  exercises  in  rapid  mental  and  in  written  calculation.  ,-    ,       i 

During  the  first  year,  the  theoretical  exposition  of  accountancy  is  accompanied  by  a  practical  and 

complete  scheme  of  book-keeping,  and,  in  the  second  year,  developed  by  monographs  on  the  subject  in 

question. 

The  general  development  of  the  course  is  as  follows  :^ 

(I.)  General  ideas  concerning  Commerce  and  study  of  Commercial  Documents. 
CoOTmecce.— Commerce  in  general.     Wholesale  and  semi-wholesale  trale.     Retail  trade.     Internal  trade.     External  trade. 

Importation.     Exportation.  .      ,_,      ,       ,.      ,, 

Jl/crcAa7t«.i.— Manufacturers.    Merchants.    Bankers.    Exchange-brokers.    Stock-jobbers  {coidissiers).    Merchandise  brokers. 

Maritime  brokers.     Commissioners.     Representatives.     Warehouse  clerks.    Commercial  travellers,  etc. 
A'sc/iaaoc. —Exchanges  in  kind.     Commercial  Exchange  :  buying  and  selling  for  cash,  with  or  without  discount.     Buying 

and  selling  on  terms  or  on  account,  with  or  without  interest.      The  art  of  buying  and  selling  :  general  principles. 

Knowledge  of  merchandise.      Knowledge   of   requirements.      Knowledge   of   markets   and  sources   of    supply. 

Computation  of  presumed  profits.  .    . 

Documents  relatincj  to  Eirchanges.^Buying  order.    Selling  order.    Invoice.    Note.    Receipt.    Memorandum.    Commission. 

Delivery.     Receipt.     Card  of  samples,  etc. 
Exchange  regulations.— ConceTDiDg  money.    Bank-note.    Paper-money.    Ordinary  cheque  ;  crossed  cheque.     Money  order. 

Bill  of  exchange.     Mandat.     Delegation.     Letter  of  credit.     Transfer. 
Regulations  as  to  payment.   In  specie,  in  bank-notes,  in  paper-money,  by  cheque,  by  transfer  of  account.     Regulations 

with  regard  to  transactions  on  terms  :  bills,  etc. 
Transport. — Transport  by  carriage ;  by  railway;  by  canals  and  rivers  ;  by  sea.     Packages   of  merchandise  for  despatch. 

Formalities  of  expedition.     Insurance.  . 

Invoice.— iHote  or  memorandum  of  despatch.     Bill  of  lading.     Conditions  :  Cost,  freight,  and  insurances.     Various  tariffs 

of  dispatch.     Insurance  tariffs. 
Custom-duties  and  excise.     Mode  of  acquittal  of  Custom-duties  and  excise.     Regime  of  spirituous  liquors.     Permit. 

Various  documents. 
Bonded    Warehmises.— Bonds.      General  warehouses.      Their   activities.      Warrants  and   receipts.       Warehouse   sales. 

Public  sales, 
^amters.— Utility  of  bankers  and  of  bank-credits.     Usual  banking  operations  :    discount  and  operations  with  commercial 

bills,   invoices,  receipts,  etc.     Deposits  of  money,  title-deeds,  of  valuables.      Advances  on  deeds,  merchandise, 

various  securities.     Payment  of  dividends.     Overtures  of  credit.     Delivery  of  cheques,  of  mandats,  of  letters  of 

credit,  etc. 
Chambers  of  Compensation  and  "  Caisse  de  liquidation."    Practical  function.     Clearing-house  of  London. 
Bourses. — Their  function. 
Merchandise  Exchange. — Businesses  which  involve  them.      Cash   operations.      Term   operations.     Speculation   bargain. 

" Mercuriales.''      Premiums   for   raising,   premiums   for   delivering;    double  premium    or  option;    merchandise 

quotations. 
Merchandise.  Brokers. — Bank  of  liquidation.     Its  function. 
Exchange     Values. — Examination    of  the    rate.     Public    funds.     Capital    shares.     Bonus    shares  (actions  de  jouissance). 

Obligations.      Shares.      Bearers  of    share  certificates.     Nominative   share  certificates.     Lost   share   certificates. 

Opposition.     Transfer.     Conversion. 
Various  investments.     Investments  at  fixed  interest.     French  annuity.     Foreign  public  funds.     French  and  foreign 

obligations.     Preferential  shares  {actions  jiriviUgiieA).     Investments  at  %'ariable  interest.     Shares  of  Societies  of 

Credit,  or  railways,  of  industrial  enterprises.     Investments  at  fixed  interest  with  profit-sharing.     Obligations  of 

the  Credit  Foncier  of  France,  of  the  City  of  Paris,  etc.     Temporary  investments.    Continuations.    Treasury-bills. 

Savings  Bank.     Accounts-current  in  banks. 
Cash  operations. — Operations  on  terms.     Cash  and  term  operations  combined.     Firm  markets,   markets  at  a  premium; 

scale  of  premiums  ;  response  of  premiums  ;  liquidations;  prolongation;  delay;  discount;  course  of  compensation. 
In.^urances. — Practical  examination  of  the  various  modes  of  Insurance;  life,  fire,  and  accident  insurance.     Merchandise 

insurance  ;  marine  insurance. 
Business  Syndicates. — Combining  of  capital  in  view  of  commercial,  financial,  industrial,  or  agricultural  operations. 

Ideas   concerning   commercial   and   industrial   management.     Organisation   of  a   mercantile   establishment ;    order ; 

economy.       The    capital  necessary  for  enterprises.       Necessity  of    properly   determining   it.      Fixed   capital. 

Circulating  capital.     Raw  material.     Merchandise,  productions.     Markets.     Workmanship.     General  expenses ; 

fixed  and  variable  general  expenses.     Importance  of  the  exact  estimation  of  these  expenses.     Their  influence  on 

the  net  cost  according  to  the  total  amount  of  business  of  the  merchant  or  manufacturer.    The  r61e  of  accountancy. 

Registers  and  statistics  within  its  sphere.     Exact  determination  of  net  costs.     Permanency  of  inventory  by  the 

profits.     Management  of  businesses.     Moral  and  material  conditions  of  their  success.     Credit  and  its  means  of 

operation.     Publicity  ;  utility ;  various  modes,  their  advantages  and  inconveniences.     The  rSle  of  intermediate 

agents. 
The  duties  of  an  employ^,  the  merchant,  the  manufacturer,  the  administrator,  the  sleeping  partner,  the  secretary, 

the  shareholder. 

20.  Applied  Arithmetic. — Commercial  Arithmetic  is  treated  as  follows  : — ■ 

(II.)  Arlthtnelic  applied  to  Commerce. 

Mental  and  rapid  calculation. — Daily  exercises.     Study  of  abridged  methods  of  arithmetical  operations. 

Jnterest,  Discount,  Commission. — Definitions  of  interest.  Exercises  by  the  method  of  numV)ers  and  divisors.  Exercises  in 
aliquot  parts.  Definition  of  discount.  Discount  on  foreign  and  inland  bills.  Mean  maturity.  Average  maturity. 
The  making  of  discounted  bills  calculated  at  various  rates.  Commissions.  Manner  of  calculating  them  and 
applying  them  to  discounted  bills  and  cash  accounts,  by  means  of  bank  tariflfs.  Relation  of  commission  and 
interest :  tables  of  comparison  to  be  established. 

Accounts-current  and  /ntecasi. -^Definition  of  accouata-curreftt  and  interest ;  calculation  by  numbers  and  aliquot  parts  ; 
Hamburg  method  ;  example  thereof  ;  its  advantages.  Direct  method  ;  example  ;  with  and  without  interest,  etc. 
Advantages.  Indirect  or  retrogi-ade  method  ;  example  and  advantages  thereof.  Practical  exercises  concerning 
the  three  methods.  Various  kinds  of  accounts-current  :  (1)  Accounts-current  reckoned  and  fixed  at  each  varia- 
tion of  rates  of  interest ;  (2)  Accounts-current  calculated  for  fixed  terms  and  at  uniform  rates  of  interest,  debit 
and  credit ;  (3)  Accounts-current  calculated  and  fixed  at  definite  periods  and  at  differential  rates  of  interest 
between  the  debtor  and  creditor ;  (4)  Accounts-current  calculated  and  settled  at  each  fluctuation  of  debit  or 
credit.     Practical  exercises  with  application  of  various  commissions,  etc. 

Various 
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/alue  of  money.     Emp^mf  nt  of  X  ^o^^^^^^^^^  """'  "'""•    ^quaf  intrinsic  value,  tariff  value,  and  commercial 

parities;  net  parities  of  weight;  of  prre-  taSthoZf      mflV     ^..f"'^  T"""'  "f.-^np'oying  them.     Gross 
foreign  .narkel     Applicatio^  to  varfourmercautUe  trans-tSn^     °'  '"'"  '"'  aseertainmg  the  condit.on  of  the 

i:;lX^  Vet^rcJ::^°C?alc\°l^^^^^^^  division.  rea.K=tion  of  moneys.  . 

these  ooerations      Exnenspo  nf  wh.Vh  if  ;„  .T^    operations  :  purchases,  sales,  arbitrations  of  values,  calculation  of 

caic&x'F'^--  ^ '^^^^^^^^^^^^^^  ;=t^  "^™  °^^^^"°"^  •• 

turra^esTnS!  """"''''  "P"'"""^-     ^''^'^  t-nsaotions,  purchase  and  sale.     B^^.pensr     Term  operations  : 
.^..^|^_^  ...^  Oa^.,^s^  O^      ,  3ilver  .notations  at  Paris.  Londou.  and 

Gold  Pom«4.-Parities  of  gold.     Parities  of  the  pound  8terlin<r,  etc. 

feAa«3e^:-Defimtionof  exc^^^^^^^^  the  rate  of  exchange  of  Paris  and  foreign  countries.     Long  and  short 

anrthoJeXrcfrSahies       *"^''  "'°"""-     """'"^^  "^S""'''''''  ^*  ^'S'^'-      Countries  introducing  uncertain 

^''''ct,?siTethTngf""''*'°°'-     ^'^•""'^"^'^l  and  practical  means.     Use  of  the  conjoined  rule.     Levelling  of  the 

^r6.Ym!7e..-Definition      Position  of  debtor :  means  of  discharging  his  debt.     Position  of  creditor;  ways  of  recovering 

Our,herJfltaff^.7    tZl"r  ''^'^'^'-f.  r^     ^••^J^f.^t^""  calculations  with  State  funds  and  other  exchange  values.  ^ 

Gj/phered  g«o<a«.ons. -Definition,   utility ;  quotations  at   various  places   cyphered  at  Paris.     Problems  and  onerations 

R„   -j^"""^™^."?  these      Quotations  cyphered  for  foreign  places.     Coujoints  and  parities.     CalcuLtions  '^P"'^^'"""^ 

Ba«tor<ier«  -Dmsion  o  bank  orders  into  two  knds:(l)  Foreign  orders  transferred  to  Paris  ;  (2)  Paris  orders  transferred 

H^.n!??^  '=7.?^y,V    Elements  of  which  the  bank-orders  consist :   (i)  limit ;  (ii)  purchasing  price  for  values 

li^L.HnJ=  ''"i  '      "^-    /I'-'T^!? .  '"'^  P^""*^  °f  these  three.      Determination  of  the  profits^or  loss  on  such 

,*n»^r!no»      r.  f=5P«"?««,  P^  Y^ioh  it  IS  neccssary  to  keep  account  in  the  arbilrages  :  Stamp,  brokerage,  transport, 

wWb  »r«\H^!^i    fK^  ^''**I,°".°^  *^'^  ""■'TI  ^''Pen/e^  f°i'  the  financiers  of  the  principal  countries  and  expenses 

which  are  added  to  the  purchasing-prioe  or  deducted  from  the  selling-price.     India  CounciL 

21.  BooJc-keeping  and  Accountancy.— "^he  subject  is  developed  as  follows  :— 

(III.)  Accountancy. 
Elements  and  General  Tiieonj  of  Accountancy. 

Principal  expressioiis  of  Accountancy.— liehtor,  creditor.     Debit.    Credit.     "  Entree."  '■  Sortie."    Accountancy.     Book 

keeping.     Definition.     Various  kind  of  accountants. 
^cco«)U. —Definition  of  account.     Manner  of  drawing  an  account.     Receipted  and  accepted  accounts.    The  day  or  cash 

book  taken  as  an  example.     Practical  exercises. 
Certified  documents  of  the  flux  of  receipts  and  expenditures.     Closing  and  re-opening  of  cash  accounts.    Balances, 

Impersonal  accounts,  representing  the  values  of   the  inventory  of  an  enterprise.     Personal  accounts,  representiuc 

the  debtors  or  creditors  of  an  enterprise. 
The  Day-book.— De&nition.     Arrangement  of    the  day-book.     Formulaj  of  entries  in  the  day-book.     Single  day-book. 

Various  modes  of  division  of  a  day-book.     Auxiliary,  or  analytical  day-book,  recording  entries  and  outgoings, 

of  warehouse,  workshop,  etc.,  and  transactions  by  entries.     General  or  synthetic  day-book.     Models.     Formula; 

of  articles  recapitulating  the  relations  of  auxiliary  day-books,  with  regard  to  the  general  day-book.     Practical 

exercises  with  documents.     Importance  of  casting-up  the  auxiliary  day-books  and  the  general  day-book, 
iedifer.— Definition.      Arrangement  of  the   ledger.      Single   ledger.     Divided  ledger.      General    or    synthetic  ledger 

auxiliary,  or  analytical  ledger.     Models. 
Relation  of  the  day-book  to  the  ledger.     Practical  exercises  in  the  opening  of  accounts  and  their  transference  from  the 

day-book  to  the  ledgers.    Precautions  to  be  taken  for  the  avoidance  of  error.    Agreement  of  the  general  day-book 

and  the  general  ledger.     Agreement  of  the  general  ledger  and  the  auxiliary  ledgers. 
Collective  accounts. — Definition.     Utility  of  collective  accounts  for  controlling  the  collection  of  accounts  opened  in  the 

auxiliary  ledgers,  and  for  the  simplification  of  the  balance  of  accounts. 
Balance  of  accounts. — Definition.     Agreement  of  the  entries  in  the  day-books  and  accounts  in  the  ledgers,  obtained  by  the 

balance  of  accounts.     Periodic  balances.     Daily  balances.     Utility  of  the  frequency  of  balances.      Models  of 

balance  of  the  general  ledger,  with  or  without  collective  accounts.    Models  of  auxiliary  ledgers.    Model  of  balance 

of  general  ledger,  with  methodical  classification  of  accounts. 
The  Cypher -balance. — Definition.     Its  functions,  its  utility.     Daily  balances  obtained  by  means  of  the  cypher-balance. 
Division  and  classification  of  accounts. — Various  kinds  of  accounts.  Necessity  for  a  classification.  Mathematical  expression. 

of  commercial  operations.     The  rational  classification  which  results  ;  accounts  of  nominal  capital.     Accounts  of 

values  or  means  of  carrying  on  of  enterprises.     Accounts  of  debtors  and  creditors.     Accounts  of  the  results  of 

exploitation.     Permanency  of  the  inventory. 
Analysis  of  the  various  series  of  accounts. — Nominal  capital  of  enterprises  :  capital  shares.     Capital  obligations.    Reserves. 

Various  amortisations.     Accounts  of  values  of  stock-in-trade,  etc.  :  net  cost. 

(a)  Fixed  values.    Stock-in-tride.  Shares.    Expense  of  establishment.  Real  and  personal  property.     Working 

capital. 

(b)  Disposable  values. — Money,  dues,  deeds,  raw  material,  warehouses. 

(c)  Involved  values. — Manufactures,  constructions,  speculations,  participation,  limited  joint-stock  companies. 

Agencies,  cultures,  etc.     Debtors  and  creditors  accounts,  sale  or  purchase  price.     Results,  debits  and 
credits  on  the  differences  between  net  cost  and  return  or  sale  price.     Account  sales.     Incidental  profit 
and  loss.      Results  of  various  operations.     General  expenses.     General  costs. 
Inventcry. — Balance-sheet. — Balance  of  inventory,  with  classification  of  accounts.     Inventory  of  order.     Balance-sheet. 
Book  of  balances.     Book  of  inventories  (stock-book). 

Applications. 

Organiialion  of  Books  and  Accounts. — General  principles  of  organisation  of  books  and  accounts  of  capitalists,  merchants. 
manufacturers  and  agriculturists. 
Opening  of  the  books  of  the  various  companies.    Companies  in  a  collective  name;  joint-stock  companies,  cooperative 
societies,   or  companies  with  variable  capital ;  sociitis  civiles,   mutual  help  (friendly)  societies ;  participations. 
Operation  of  the  various  series  of  accounts.     Utility  of  various  accounts  in  each  series. 

Private  Accountancy. — Inventory  of  entry  giving  the  composition  of  the  capital  at  the  beginning  of  the  enterprise. 
Opening  of  accounts  in  conformity  with  this  inventory,  and  in  the  order  of  a  rational  classification.  Operation  of  a, 
period,  including  :  expenses,  receipts,  purchase,  and  sale,  management  of  an  estate,  sleeping  partner  in  an 
enterprise,  etc.  Inventory  of  accounts,  determining  the  situation  of  the  capital  at  the  end  of  a  period. 
Balance-sheet. 

Commeycial  Accountancy. — Inveiitory  of  entry  giving  the  composition  of  the  capital  at  the  beginning  of  the  enterprise,  and 
opening  of  accounts  (as  before).  Series  of  commercial  operations,  including  purchases,  sales,  returns,  various  cash, 
term,  on  account  settlements ;  consignments  ;  joint  business  ;  account-current  with  the  banker,  etc.  Purchase 
accounts,  stock  accounts,  and  accounts-sales.  General  expenses.  Abstract  of  the  statistics  of  expenses,  either  in 
the  auxiliary  ledger  or  by  means  of  a  synoptic  table.  Distribution  of  the  general  expenses  in  the  purchase- 
accounts.  Annual  amortisation  of  realised  values.  Inventory  of  accounts  determining  the  position  of  capital  at 
the  end  of  the  enterprise.     Balance  sheet.     Book  of  inventories. 

[Industrial 
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Iriiiuslrial  Accountancy. —Inventory  oi  entvy,  etc.  (as  before).  Organisation  of  books  and  entrioa  taking  account  of  the 
division  of  industrial  work  and  in  view  of  methodically  ascertaining  the  net  cost  of  manufactured  articles. 
Purchase  of  raw  materials  in  France,  or  in  foreign  countries  :  Purchase  and  stock-accounts  of  raw  ma.terials,  debited  at 
the  average  net  cost  of  the  purchases.  Manufacture  or  successive  conversions  of  raw  materials  :  manufacture 
accounts  (a  manufacture  account  for  each  stage  of  conversion  of  material).  Periodic  division  of  raw  material,  of 
workmanship,  and  general  expenses  in  the  manufacture  accounts.  Determination  of  the  coefficient  of  division  of 
general  expenses. 

Manufactured  Ariic/e.i.—\V&ve\iome  accounts  of  manufactured  articles  receiving  these  articles  of  manufacture  accounts  at 
final  net  cost.  t     -j 

(Safes.— Account-sale,  debited  at  net  cost,  credited  at  selling-price.  Other  accounts  of  results.  Incidental  profits  and 
losses,  results  of  various  operations,  commissions,  etc.  Closini/  of  accounts.  Inventory  of  goods  on  hand,  of 
furniture,  immovables,  cash,  raw  materials,  ma,terials  for  manufacture  and  manufactured  materials,  etc.  Various 
amortisations  :  Inventory  of  accounts.  Arrangement.  Determination  of  the  final  result  and  of  the  final  state 
of  capital.  Balance-sheet.  Book  of  inventories  (stock-book,  etc.)  Accountancy  of  joint  businesses.  Book- 
keeping of  factors.  Book-keeping  of  the  shipowner.  Accountancy  of  a  bank  with  accounts  relative  to  buying 
and  selling,  bullion,  of  exchange,  and  arbitrage,  financial  participations,  etc.  The  accountancy  of  a  Kailway 
Company,  of  Insurance  Companies,  of  a  Savings  Bank.    Agricultural  accountancy. 

Study  of  the  variom  systems  of  Accountancy.  — '' Loffis7noi)raphie." — Private  accountancy,  etc. 

Diagrams  of  Accountancy.— trepa,rs,tionhy  the  pupils  of  synoptic  tables  recapitulating  the  classification  and  function  of 
various  systems  of  accounts.     Comparative  study  of  these  diagrams  and  balance-sheets. 

Commercial  Correspondence. — Necessity  of  negotiating  business  by  correspondence,  so  as  always  to  be  able  to  trace  every 
operation. 
Style  of  commercial  correspondence.     Exercises.     Begistcring  and  classification  of  the  despatches.     Copy   of  letters 
and  despatch-book,  etc. 

22,  FureignLanguaqes. — These  last  two  years,  and  include  the  English  language,  which  is  obligatorj  ; 
German  or  Spanish  ;  and  the  study  of  commercial  documents  and  commercial  correspondence  in  the  foreign 
languages. 

In  the  second  year,  the  courses  are  studied  exclusively  in  the  foreign  languages  taken.  Details  are 
unnecessary. 

23.  Applied  Mathematics  (2  years). — The  course  in  applied  mathematics  is  developed  as  here- 
under ; — 

Generaliliea. — Divisions  into  proportional  parts,   shares,  etc. 

li'iHi^Ve /((/crc'si.— General  formula.     Method  of  numbers  and  devisors  ;  aliquot  parts  of  the  rate  ;  aliquot  parts  of  the 

time  and  of  the  principal. 
Discount. — Various  kinds  of  discount.    Solution  and  discussion  of  the  various  problems  concerning  discount.     Thoyer's 

method  ;  improvements  introduced  by  Cauehy. 
Accotints-cnrrent  and  interest. — Mathematical  study  of  the  three  methods  :  (1)  direct;    (2)  indirect  or   retrograde; 

(3)  Hamburg  method,  or  to  scale. 
T/ie  Precious  Metals  and  the  Monetary  system. — Alligations  ;  problems  relative  thereto.   Money,  manufacture  or  to  scale ; 
deduction  ;  monetary  system  of  France  ;  Latin  union  ;  monetary  system  of  countries  which  are  not  members 
of  the  Union.     Relation  of  the  values  of  gold  and  silver  :  (I)  legal  relation  ;  (2)  commercial  relation. 
Definition  of  arbitrages.     Direct  and  indirect  arbitrages. 
Construction  of  tables  of  parity. 

Numerous  exercises  with  regard  to  arbitrages  between  Paris,  London,  Amsterdam,  etc. 
Arbitrages,  principally  between  London  and  Paris,  as  to  metals,  etc. 
Arbitrages  with  regard  to  public  funds.     "  Ri ports." 
Thfory  of  F'.naur'.al  Operations  at  a  Long  Term. 

Compound  Interest. — Definition  and  fundamental  formula.  Study  and  discussion  of  two  schemes  according  to  which 
the  value  of  an  investment  at  compound  interest  can  be  estimated,  when  the  duration  is  expressed  by  a 
fractional  number.  Generalisation  of  the  theory  of  exponents.  Ideas  with  regard  to  the  equivalent  rates. 
Exponential  formula  applicaljle  to  every  case.  Formulie  of  instantaneous  rate  and  of  continuous  interest 
applied  by  French  and  iinglisli  actuaries. 
General  solutions  of  problems  of  compound  interest.    Practical  calculations.     Use  of  the  logarithmic  and  numerical 

tables  of  Violeine,  Per^ire,  and  the  Anuuaire  of  the  Biinau  des  longitudes.     Calculation  rules. 
Examination  of   the  time  necessary  for  doubling,    trebling,  etc.,   a  principal  invested   at  compound   interest. 
Present  value  of  a  principal  payable  at  term.     Discount.     Various  modes  of  discount.     Comparison  and 
discussion.     Mean  maturity  of  several  principals  payable  at  different  dates  in  taking  account  of  compound 
interest. 
"Rentes." — Annuities. — Periodic  Payments. — Definitions  and  examples.  Distinction  of  limited  or  interminable  annuities, 
immediate  or  deferred  annuities.     Value  at  a  fixed  period  and  according  to  a  rate  of  interest  determined  by 
any  series  whatsoever  of  periodic  payments.     Constitution  of  a  definitive  capital  by  annuities.     General 
formulas  of  annuities.     Calculations  of  various  elements.     Special  study  of  the  difficulties  the  examination  of 
the  rate  in  the  prol)lems  of  annuities  presents.     Algobraioal  solutions   and  approximate  practical  solutions. 
Formulie  of  F.  Bailly,  of  Makeham,  etc. 
Annuities  or  incomes  at  variable  terms.     Studies  of  the  principal  cases.     "  Rentes  "  varying  according  to  the  law 
of  arithmetical  progression  or  of  a  geometrical  progression. 
Amortisation  of  loans   by   annuities. — General   relations   between   the   principal,    annuity,   the   rate  of  interest  and 
the  time. 
Relations  between  the  rate  of  interest  and  the  rate  of  amortisation.     Formulae  and  tables. 
Public  loans  contracted  by  the  issue  of  obligations.     Constructions  of  tables  of  amortisation. 
Study  of  the  dififerent  complications  which  may  be  met  with  in  tlie  practice  of  amortisation. 
Numerous  examples  derived  from  public  loans  contracted  either  in  France,  or  in  foreign  countries. 
Selection  of  problem  with  regard  to  financial  operations  at  a  long  date. 
Probability. — Chances  and  Rixks. — Elementary  ideas  concerning  the  calculation  of  chance.     Public  lotteries.     Actual 
value  of  a  sum  the  payment  of  which  is  eventual.     Compound  probability.     Itcpetition  of  tests.     Law  of 
large  numbers.     J.  BernouiUi's  theorem. 
Applications  of  the  ideas  of  the  calculation  of  probabilities  to  the  study  of  the  laws  of  human  mortality. 
Table  of  mortality.     Duration  of  probable  life.     Probability  of  survival.     Duration  of  average  lite. 
Study  of  the  risks  of  properties  and  merchandise. 

Application  of  the  Mathematical  Theory  of  Financial  Operations. 
F rench  and  Foreign  State  Funds. — Government  annuities.     Issue.     Negotiation.     Accurate  calculations  rfelative  to  the 
various  types  of  annuities.      Interminable  income  and  income  subject  to  amortisation.      Calculations  of 
parities  (equivalents  of  various  kinds).  ... 

Study  of  public  funds  in  foreign  countries,  England,  Germany,  America,  etc. 
Jnfhistrial  Fa? itcs. —Railway  companies.  Financial  relatituis  between  the  State  and  the  great  Railway  dompaUies.- 
Conventions  of  1859  to  1868  and  ulterior  modifications.  Reserved  net  proceeds.  Mechanism  of  ihi  diiienoir . 
Guarauteerif  interest  and  subsidies  granted  by  the  State.  Conventions  of  1883.  Matters  to  be  considered 
in  the  estimation  of  the  antici]iated  costs  of  obligations  and  railway  shares.  Capital  shares  and  bonded 
shares  (actions  en  jonissance).  Study  of  the  \arious  questions  relative  to  the  dissolution  of  an  industrial 
company. 

Loan 
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Loan  lotteries.     Special  study  of  the  loans  of  the  city  of  Paris 

^''eWr  or^^'sLTS^^^^^^^^^  °'  l'^"*^^^"'"-  '°  *^«  -«™-«-  °f  «-  chance,  of  lottery,  of  the 

P,-„„t"w^n  '  °^  ,*''^  ''^"^'  'y^*''"'"  5*  loan-lotteries  practised  both  in  Prance  and  in  foreign  countries. 

FtnavaaiOperaho»,a  Long  Term  of  great  C  red,  t  Estahlishments.-CrC.Mt  foncier  societief.  Statutes  and  operations 
and  th?depLtmeuts°  ''^'     °°'"^'''°"'  °^  '^^  1°''^"=  »"  mortgage  and  the  loans  accorded  to  the  communes 

Fonci6re  and  communal  obligations.     Foreign  niort"ace  banlts 

Credit  foncier  and  agricultural  credit  of  Algeria.  "Colonial  Credit  foncier.     Study  of  the  operations  of  credit 
loncier  societies  m  other  countries. 

Frinoipal  banking  operations  relatwe  to  Fuhlk  Is.wi.s.-Issue  of  obligations  in  representation  of  the  loans  accorded  by 
the  great  credit  establishments.  Conversion  of  a  fixed  loan  into  another  loan  for  which  the  conditions  of 
interest  and  amortisation  are  different.  Distinction  between  the  nominal  and  actual  capital,  the  nominal  and 
actual  rate.  JNet  cost  of  the  obligations  and  profits  of  the  contracting  banker.  Average  cost,  according  to 
aftxed  rate,  ot  the  titles  of  a  definite  loan,  for  any  period  whatsoever,  while  taking  account  of  all  the 
conditions  relative  to  the  payment  of  the  dividends  of  interest,  costs,  and  premiums  of  reimburseihent. 

A^sstirance. 
GfneraZi^jM.— Elementary  ideas  of  the  calculation  of  probabilities.     Law  of  large  numbers.     Discrepancies. 
Actual  value  of  an  eventual  transaction. 
Insurances,  various  branches  thereof.    Insurances  of  persons.    Tables  of  mortality.    Principle  of  their  construction. 

Adjustment.     Principal  tables  in  use.     Curves  and  equations  of  mortality.     Probable  life  and  average  life. 
Principal  categories  of  life  insurances.     Principal  and  annuities  in  eases  of  life  or  death,  on  one  or  several  lives. 
Unique  and  purely  annual  premiums.     'J'ablos  of  commutation.     Tontines.     Property  without  the  usufruct 
of  it,  and  usufructs.     Reserves  of  life-insurance. 
Tables  of  disease,  of  disablement,  and  of  mortality. 

Calculation  of  simple  insurance  premiums  against    disease  and  disablement.     Reserves  of  these    insurances. 
Insurances  against  accidents.     Coefficients  of  risk. 
Insurance  of  goods.     Summary  ideas  concerning  the  technical  function  of  insurances  against  fire,  material  accidents, 

risks  in  transport,  etc. 
Operations  of  Insurance  Comj3a?ijes. —Commercial  tariffs.     Costs.     Freights.    Inventories.     Reserves  dc  privopance. 
Re-insurances,  etc. 
Participation  of  the  insured  persons  in  profits.     Cancelling  and  modification  of  policies. 
Workmen's  Insurance. — State  banks.     Old-age  pension  fund. 

Mutual  Help  Societies.     Their  aim.     Technical  rules  to  be  adhered  to  in  their  organisation  and  management. 
Errors  to  be  avoided.     National  provident  institutions. 

Numerical  Calculations. 
Abbreviated  methods    Tables  of  compound  interest  and  annuities.     Tables  giving  the  value  of  obligations,  that  of 

life  operations,  etc. 
Mechanical  processes  for  the  rapid  execution  of  numerical  calculations.     Calculation  rules.     Calculating  machines. 

Summary  enumeration  of  the  principal  works  published  in  France  and  in  foreign  countries  concerning  the 

technique  of  financial  operations. 

The  above  course  will  commend  itself  to  actuaries  and  professional  accountants  for  its  practicality 
and  thoroughness. 

24.  Study  of  Merchandise. — In  placing  before  the  pupils  the  greater  part  of  the  merchandise 
referred  to  in  the  programme,  the  professor  describes  the  different  commercial  species,  their  origin,  com- 
position, extraction  and  manufacture,  the  mode  of  despatching  them,  their  use,  the  adulterations 
and  falsifications  to  which  they  are  liable,  and  the  means  used  for  recognising  these.  He  indicates  the 
most  important  of  the  various  products,  the  commercial  and  statistical  usages  which  relate  to  them.  He 
then  proceeds  to  demonstrate  the  most  simple  commercial  experiments,  viz.,  those  which  require  neither 
professional  chemical  knowledge  nor  the  resources  of  an  analytical  laboratory. 

First   Year. 
Substances  of  'Mineral  Origin. 
Water. — Potable  water;  qualitative  experiments,  hydrotimetrics.  Mineral  waters,  establishments  and  depots ;  regulation. 

Artificial  and  ajrated  waters  ;  natural  ice,   Norwegian  and  artificial  ice. 
Su'phur. — Natural  state.     Mineral  sulphurs.    Sulphurous  acid.     Sulphuric  acid.     Carbon  disulphide,     Sulpho-carbonates 
Phosphorus. — Ordinary,  amorphous  :  Phosphorus  paste.     Natural  phosphates,  nodules,  sands,  calcareous  phosphate  strata. 
Superphosphates. 
Arsenious  acids  and  arsenic  acid.     Realgar,   orpiment. 
Chlorine. — Decolorant  chlorides. 

Hydrochloric  acid,  hydrofluoric  acid.     Fluor-spar,  cryolite. 
Iodine.     Bromine.     Iodides,  bromides. 
Ammonia. — Ammonium.     Hydrochloride,  sulphate,  carbonate,  nitrate. 
Nitric  acid. — Protoxide  of  nitrogen. 
Carbon. — Diamond,  graphite.     Jet. 

Coal,  classification.     Anthracite,  lignite,  turf. 

Metallurgic  coke  ;  conglomerates. 

Coal  basin  of  the  North  of  France,  ramifications.     Principal  concessions.     Foreign  coals.     Commercial    customs, 

Natural  carbides   of  hydrogen  :    petroleums,   naphthas,    schist  oils.     Rectification,   purification,    products  and  by- 

products.     Commercial  experiments.     Police  regulations. 
Coal  gas.     Photometric  standard.     Tar,  ammonical  waters,  coke.     Distillation  of  tar. 
Thermal  and  photometric  value  of  the  principal  combustibles  :  solid,  liquid,  and  gaseous. 
Potashes  and  sorfa*. —Commercial  species  and  denominations.     Purchases  on  analysis.     Alkalimetry. 
Caustic  potashes  and  sodas. 
Chloride  of  potassium,  Stassfurt  strata. 

Saltpetre,  chlorate,  cream  of  tartar.     Rock  salt.     Bicarbonate  of  soda.     Sodium  sulphate. 
Nitrate  of  soda  of  Chili.     Importance  as  manure. 
Statistics  and  commercial  documents. 
Limes  and  limestones.— Limestones,  their  classifications  and  denominations.     Mortars,  cements,  plasters. 

Chalk,  marl,  building-stones,  marbles.  ,       ,        m  j_  ■       ^  i  ■ 

Siliceous  minerals.— Sandstone  and  siliceous  sands,  millstones,  granite,  porphyry,  basalt.     Slates,  pumice-stone,  porcelain 

clay,  argil,  felspar,  tripoli. 
Ceramics. — Terra-cotta  lumber,  bricks,  etc. 

Glasses  and  Cn/stals.—Vi'indow-g\asa,  bottles,  tumblers,  wine-glasses,  etc.     Crystal.     Plate-glass. 
Ahminium.-MetSil,  bronze.     Emery.     Sulphate  of  aluminium,  alums.     Artificial  ultra-marine. 

Magnesium  —Metal,    lighting.     Magnesia,    sulphate   of    magnesia.      Dolomite,   basic   revetement,  talc,    amianthus,  and 

asbestos.     Manganese.     Dioxide.    Ferromanganese  (spiegel)  :    Permanganate.     Iron.     Minerals,  principal  strata. 

First-fusion  castings.  .  .,,.,.  o      •„   „* 

Refining,  dephosphoration.     Iron-,   steel.    Steels  compounded  with  tungstenj  chromium,   nickel,  silicon.     bcoriEe  ot 

dephosphoration,  slag-wool. 
Coloothar  English  red,  sulphate  of  iron,  prussiates,  Prussian  blue.  JSiclcel,. 
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Nickel. — Ores,  metal.     Nickel-plating. 

Chromium. — Chrome  iron.     Alkaline  chromates. 

Zinc. — Ores,  metal.     Galvanising.     White  zinc. 

Tin.  — Ores,  metal.     Stream  or  solid  tin,  tin  salt  (stannous  chloride).     Tin-plate. 

Antimony. — Pure  metal,  type  metal. 

Copper. — Ores,  metal.     Bronzes.     Brass,  German  silver.     Siliceous  bronze. 

Svlphate  of  copper,  greens  with  a  copper  base.     Malachite. 

Lead. — Ores,  metal.     Massicot,  litharge,  rod  lead,  white  lead.     Chromates  of  lead. 

Mercury. — Ores,  metal.     Amalgamation.     Bichloride,  reglementation.     Cinnabar,  Vermillion. 

Silver, — Ores,  metal,  alloys,  standards. 

CiO?(Z.  — Extraction,  alloys,  standard,  experiments  with  touchstone. 

Platinum. — Platino-iridium. 

Second  Year. 

Products  of  Vegetable  Origin. 

Fruits. — Fresh  fruits  and  vegetables.     Oranges,  apples,  etc.     Preserves,  conserves. 
Dried  fruits.     Raisins,  prunes,  figs,  dates,  etc. 
Oleaginous  fruits.     Olives,  earth-nuts,  cocoa-nuts,  etc. 
Alimentary  farinas. — Cereals  ;  Grain,  wheat,  barley,  rye,  oats,  maize,  rice.     Buckwheat.     Statistics. 
Legumes.     Kidney-beans,  peas,  broad  beans,  lentils,  etc. 
Potatoes.     Alimentary  and  industrial  varieties. 
Starch,  fecula,  gluten.     Alimentary  pastes,  tapioca,  etc. 
Dextrine,  glucose,  maltose. 

Milling  flour,  bran,  pollard,  etc.     Commercial  denominations  and  statistics. 
Panitication  and  various  products. 
Oleaginous  seerf*.— Native    seeds  :    field-poppy,   linseed   and   field-cabbage  ;    foreign  :    poppies,   linseeds,    colzas,   sesame, 

illipi,  etc. 
Various  products.     Tobaccos  :  indigenous,  exotic  ;   classification.     Cinchonas,  sulphate   of  quinine.      Coffee,  tea,  cocoa, 

pepper,  cinnamon  bark,  etc. 
Wood. — Indigenous,  exotic.     Timber  for  constructions,  for  carpentry,   for  cabinet-work,   and  firewood  ;    mine  props, 
railway  sleepers  ;  injection  of  wood. 
Exploitation  of  forests,  wood  coal,  cork. 
Practical  formulae  of  cubature  (estimating  volumes  of). 
Fatty  substances. — Olive  oil,  colza  oil,  linseed  oil,  field-poppy  oil,  nut  oil,  etc.  ;  earth-nut,  sesame,  palm,  etc.     Industrial 

oils. 
Tanning  and  astringent  substances. — The  bark  of  the  oak-tree,  gall-nuts,  wood  of  the  chestnut-tree,  sumac-tree,  cachou, 

etc.  ;  extracts,  tannins, 
Tin'.torial  substances. — Cardamoms,  curcuma,  annotto,  archil,  etc.    Madder,  natural  alizarine,  synthetic  alizarine,  campeachy 

wood,  quercitron,  bog-wood,  etc.     Indigo,  sulphate,  carmine  ;  extracts,  lakes. 
Inspissated  juices  and  extracts. — Gums,  caoutchouc,  gutta-percha  ;  resins  ;    turpentine,   colophony,  and  oil  of  turpentine, 

benzoin,  balsams,  etc.  ;   gum  lac,  copal,  etc.  ;  asafcetida,  dragons'  blood,  etc.  ;  camphor,  opium.     Alkaloids. 
Paper. — Raw  materials  :    rag,  straw,  alfa,  wood  pulps.      Various  kinds,  pasteboard.      Commercial  forms.     Parchment 

paper.     Stained-paper. 
Sugar. — Raw  materials :    sugar  canes,   beetroots.      Moist  sugars  :   white,   brown  sugar.      Commercial  analysis,   excise 
analysis,  determination  of  the  composition. 
Molasses,  pulps,  beet-root  salts. 

Refined  sugars  ;  refining  in  manufactory.     Colonial  sugars  ;   commercial  kinds.     Fiscal  regime  of  sugars.     Artificial 
sugar  or  saccharine. 
Alcohol. — Ethylic  alcohol.     Commercial  alcohols ;   raw  materials  :   wines,  marcs,  fruits,  seeds,  potatoes,  etc,  ;     head, 
middle  and  end  fractions,  rectification.     Denomination  and  commercial  types  :   trois-six,  cognac,  tafia,  rum,  gin, 
kirsch,  etc. 
Impurities  ;  denaturation.     Statistics, 
^ther,  methylic  alcohol,  chloroform. 
Spirituous  liquors. — Wines,  white,  red,  sparkling,  etc.     Sucrage  (putting  sugar  in),  vinage,  plastering.     Diseases  of  vines, 
treatment ;  pasteurisation.     French  and  foreign  wines. 
Wines  and  raisins.     Cider,  perry.     Statistics. 
Beer.' — Raw  materials  :  malt,  specialised  industry  of  maltage.     Yeasts;   production  and  examination.     Beers  with  high 

and  low  fermentation.     Hops,  various  kinds.     Beers  under  carbonic  pressure. 
Adulterations,  falsifications.     Examination. 

Regulation  of  the  trade  in  spirituous  liquors.     Excise  documents,  receipts  and  expenditure. 
Vinegar.     Wine  vinegar,  acetic  acid,  etc. 

Crystallisable  acetic  acid,  pyroligneous  acid,  pyrolignite  of  iron . 
Chemical  products.— OnaXw  and  citric  acids;   tartaric  substances,   artificial  colouring  matters;    raw  materials  :  benzene, 

naphthaline,  anthracene.     Products  obtained  therefrom. 
Vegetable  textile  substances. 

Products  of  Animal  Origin. 

Living  Animals. — Fairs  and  markets,  customs,  •'  cas  ridhibitoire ''  (rendering  a  sale  null  and  void).     Trade  of  importation 

and  exploitation  ;  statistics. 
Slaughtered  meat. — Hides,  offal.     Cold  storage,  conservation,  importation.     Salt  provisions.     Statistics. 
Fisheries. — Fresh  and  salt  fish,  etc. 
Products  and  skins  and  hides  of  animals. — Furriery.      Raw  hides.      Tanning ;   new  methods  ;   tanned,  curried,  tawed, 

dressed,  hides,  etc.     Parchment,  shagreen,  etc. 
Bone,  ivory,  whalebone,  horsehair,  hair,  wool,  floss,  feathers,  horn,  scales.     Fancy  turnery,  trade. 
Nacre,  pearl,  coral,  sponge. 

Animal  Textile  Matters. 

Fatty  substances. — Fat,  tallow,  fish  oil,  cod-liver  oil,  spermaceti,  wax. 

Candles,  stearic  acid,  wax  candles. 

Soaps.     Glycerine,  oleic  acid. 

Milk  ;  concentrated  milk.     Butter,  cheese,  sugar  of  milk,  oleo-margarine,  regulation. 
Various  matters. — Cochineal,  musk.     Gelatine,  glue  :  various  commercial  kinds,  fish-glue  and  isinglass. 
Mamires. — Natural,  chemical,  compound  manures.     Manure,  dried  blood,  tonitsse.     Products  of  equarrissage  (the  flaying 

and  cutting  up  of  horses),  fish.     Estimation  of  the  value  of  manures. 
Explosive    materials. — Black  and  white  powders,   shooting  powder,   blasting    powder,   cannon  powders.      Gun-cotton, 
celluloid  powder,   nitro-glycerine,   picrates,   dynamite,   gelatinised    gun-cotton  and    nitro-glycerine,   etc.,   etc. 

Regulations. 

25.  Laboratory  Work. — The  laboratory  work  and  practical  e.xperimentation  cover  the  following 
range,  viz. : — 

(1)  Complete  exact  analysis,    Analysis  of  determinate  elements.    So-called  commercial  analyses  by  purely  conventional 

methods.     Current  experiments.     Practical  examinations  of  mercbandise; 

(2)  Great  importance  of  the  handling  of  average  specimens  ; 

(3)  Employment  of  the  magnifying  glass,  the  microscope,  etc  ; 

(4) 

'  There  are  six  special  lectures  on  Brewery  given  at  the  Institut  Pasteur. 
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1^}  S**""")"*"?"  "^  i'T'n-i^-     Condition.     Heating  over,  balance  ; 
m  S    ^        ^'^'°°'  °^  ebullition.     Tension  of  vapour.     Thermometer  • 
(b)  Jimployraent  of  areometera  of  conventional  graduation-  tlpn^impt',.^..  .  ,i„„„  •   t-  i         i     »■         c  ^i 

important.     Correction  for  temperature  ;  '''^''*"°n '  densimeters  :  description  and  graduation  of  the  meet 

(7)  Employment  of  displaoemeat  apparatus  ;' 

(8)  Ideas  conoerning  the  employment  of  titrated  solutions. 

Practical  Experiments. 
(1)  Qualitative  essay  of  water.     Hydrotimetry  ; 
(3)  Testing  of  potashes  and  sodas.     Alkalimetry  ; 
(3)  Decolorant  uhlorides  ; 

(5)  IloohfbL^tr*'^"^^"""'  '^^'"''y'  ''''P°'"''  *^°''°°'  inflammability  ; 

(6)  'I'esting  of  wines,  beers,  vineears  : 

(7)  Testing  of  milk  ; 

SqI  T^^finf  ^f  It^  ^'"■'"^'  '  detorminatiou  of  the  gluten.     Microscopic  examination  ; 
(9    Testing  of  the  sugars  ;  exammatiou  of  the  glucose  ;  sacoharomctry  ; 

in!  DeCSron  'of^r LlbSs°of^^^Sier"''"*""  "'  ''"  ""^  '''"'''  ''^'^"'"'^'^  "^^^^"'''''  ^^'^'^"^^"^  ' 

2G.  Economic   Geograpliy  (2  years).— The  course  in  economic  scography  is  essentially  practical. 
It  13  well  organised.     For  each  country  it  is  concerned  with  the  following  subjects,  viz.  :— 

Character  of  the  Course. 

(1)  Aperfu  of  the  territorial  formation.  Population.  Ethnography.  Languages.  Eellgions.  Politicil 
institutions,  great  administrative  divisions. 

(2)  General  configuration  and  nature  of  the  soil.     Climates. 

(3)  Products  of  agriculture.  Breeding  of  cattle.  Forestry  exploitation.  Agricultural  regions.  Hunting 
and  fishing.  ° 

(4)  Mineral  products.     Mines  and  quarries.    Salt  mines.     Mineral  sources. 

(5)  Manufactures.     Centres  of  industry.     Their  origin  and  their  raison  d'etre. 

(6)  Ways  of  communication.  Navigable  streams  and  livers.  Canals.  Eoads  and  railways.  Marine 
navigation.  Ports.  The  mercantile  navy.  Navigation  companies.  Postal  services.  Telegraphic 
services. 

(7)  External  commerce.  Principal  markets.  Various  reasons  of  their  prosperity.  Importations  and 
e.xportations.  Commercial  customs.  Special  study  of  the  commerce  of  each  country  with  Prance, 
and  the  competition  which  French  commerce  encounters  there. 

(8)  Customs  regime.     Commercial  treaties.     Weights  and  measures.     Coins.     Credit  institutions. 

(9)  Social  state.     Morals  and  national  character. 

Europe.  France.  The  British  Isles.  German  Empira.  Holland.  Belgium.  Alsace-Lorraine.  Switzerland. 
Austria-Hungary.  Spain.  Portugal.  Italy.  The  Dauubian  States  and  the  Balkan  Peninsula.  Greece.  Russia. 
Scandinavian  States. 

Frame  in  Northern  Africa— Algeria— PhyaicaX    and  economic  geography,   peopling,   regime  of    lands,   public  works, 
administration,  budget.     Bigime  douankr. 
J  imis. —Development  of  colonisation,  agriculture  and  commerce,  r^r/sme  dowttKf'er  (customs)  and  commercial  treaties, 
duties,  function  of  the  Protectorate. 

The  religious  and  native  question  in  Algeria  and  Tunis. 

(I)  j4/Wca.— General  conceptions.     Explorations.     The  European  conquest.    The  Berlin  Conference,  1885.    The  treaties  of 

1890.     Great  lines  of  navigation. 

The  Atlas  region.  The  Empire  of  Morocco.  The  Regency  of  Tripob.  The  Sahara.  Islam  and  its  religious 
brotherhoods.     Caravan  routes.     The  plans  of  the  Trans-Saharian  Railway. 

The  islands  of  the  Atlantic   Ocean.     The  coasts  of  Guinea  and  the  Soudan.      Senegal  and  French  Soudan. 

Kiger  and  Lake  Tchad.  The  English  Company  of  the  Niger.  French,  English,  and  German  settlements 
of  the  Guinea  coast. 

The  basin  of  the  Congo  and  the  Western  coast.  French  Congo.  The  Independent  States.  The  Portuguese 
colonies  and  the  German  West. 

Southern  Africa.     The  Cape  and  Natal.     The  Orange  Free  State.     South  African  River, 

Eastern  Africa.  Zambesi.  The  English  South  African  Company.  Mozambique.  The  great  lakes.  The 
English  and  German  Companies.     Zanzibar. 

The  Somali  coast.  The  Gulf  of  Aden  and  the  Red  Sea.  English  possessions.  Obock.  The  Italians  in 
Africa.     Abyssinia. 

The  Valley  of  the  Nile.     Egypt.     The  Suez  Canal. 

The  islands  of  the  Indian  Ocean.     Madagascar.     The  Comores  and  the  Union.     The  English  possessions. 

(II)  Asia — General  ideas,  races  and  religions,  political  divisions.     High  roads  of  terrestrial  and  maritime  communications. 

Western  Asia.     Turkey  in  Asia  and  Arabia. 
The  plateau  of  Iran.     Persia.     Afghanistan,   Baluchistan. 
Russian  Asia.     Caucasus.     Central  Asia  or  Russian  Turkestan.     Siberia. 
The  English  possessions.     The  Indian  Empire.     Ceylon,    the  Straits.     French  India. 

Further  India.  Burmah.  Kingdom  of  Siam.  French  Further  India.  Cochin  China.  Camboja.  Annam. 
Tonquin. 

The  Far  East.     Cliinese  Empire.     Korea.     Japan. 

(III)  Oceania. — General  ideas.     Great  voyages  of  explorations.     Physical  divisions. 

Malay.     Dutch,  English,  and  Spanish  possessions. 

British  Australasia.     Australia.     Tasmania.     New  Zealand.    Fiji  Islands. 

The  French  possessions.  New  Caledonia.  French  settlements  of  Oceania.  The  Germans,  English,  and 
Americans  in  Polynesia. 

The  Hawaiian  Islands. 

(IV)  America. — General  ideas.     Historical  summary  of  the  discoveries  and  voyages  to  the  North  Pole. 

North  America.     Political  divisions.     Transcontinental  and  oceanic  high  roads  of  communication. 

The  British  possessions  of  North  America.  Dominion  of  Canada.  Newfoundland  .  fisheries.  Saint  Peter 
and  Miquelon. 

The  United  States.  Mexico.  Central  America.  The  five  Republics  and  British  Honduras.  The  Isthmus 
of  Panama.     The  Antilles. 

South  America.  Venezuela.  Colombia  and  the  Equator.  Peru.  Bolivia  and  Chili.  The  Argentine 
Republic,  Paraguay,  Uraguay.     Brazil.     The  Guianas. 

3—5  E  27. 
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27.  Ristory  of  Commerce  (2ad  year).— The  development  of  this  subject,  so  important  from  the 
liberal  point  of  Tiew,  and  ealcalated  to  enable  a  merchant  to  look  out  on  business  affairs  with  a  mind  or 
large  horizon,  is  as  follows : — 

(I)  The  sources  and  the  systematic  study  of  commercial  history.     General  survey  of  commerce  in  antiquity.   Commerce 
of  the  Mediterranean.     Commerce  outside  the  Mediterranean  before  and  during  the  Roman  Empire. 

General  survey  of  commerce  in  the  Middle  Ages.  Markets  and  fairs.  Corporations.  Mediterranean 
and  Hanseatio  commerce.  r  -d    4. 

Geographical  knowledge  in  the  15th  century.  Maritime  discoveries.  Colonial  empires  of  Portugal  and 
Spain.  Economic  results  of  the  Renaissance  and  the  Reformation.  The  commerce  of  the  Netherlands  and 
England  in  the  16th  and  the  17th  century. 

The  commerce  of  France  in  the  16th  and  17th  century.  Richelieu,  Colbert.  The  Companies.  Internal 
regime. 

The  commerce  and  the  colonies  of  France  and  England  in  the  18th  century. 
The  new  economic  doctrines.     The  brilliant  despotism. 

The  French  Revolution  ;  the  Napoleonic  regime  and  the  continental  blockade  ;  their  economic  consequences 
fll)  Commerce  in  the  19th  century. 

General  conditions  of  commerce  from  1815  to  1848. 

France  from  1815  to  1848.  Protectionist  policy.  Influence  of  the  "regime  parlementaire  censilairc.''  The 
Corn  Laws.  The  Free-trade  movement  under  Louis-Philippe.  Public  works.  Agriculture,  industry.  Credit 
institutions.     Transformation  of  the  Press.     Colonial  policy. 

England.  Its  social,  political,  and  economic  regime  before  the  great  reforms.  The  Corn  Laws.  Rise  of 
the  Manchester  School.     Political  and  economic  reforms.     The  India  Companies. 

Germany  and  the  Zollverein. 
Other  countries  of  Europe  from  1815  to  1848. 

(III)  New  conditions  of  commerce  since  1848. 

(1)  Political  changes  :  democracy.     Subordination  of  politics  to  the  material  interests  of  the  people. 

(2)  Material   changes.      Science   applied    to    industry.       Increase   of  production,    cheapness    and   diversity    of 

manufactured  articles.  Roads  of  transport  and  communication.  Boats  and  railways.  Suez  Canal. 
Development  of  voyages  and  emigration.  Metals  and  credit  :  banks,  societies,  clearing-houses.  Statistics 
and  commercial  intellijience.     Horary  System.     The  telegraph  and  telephone. 

The  commerce  of  France  from  1848  to  1870.  Decay  of  free-trade  ideas  during  the  second  Republic. 
Napoleon  III  and  his  ideas.  Commercial  Treaties.  Railway  and  navigation  laws.  Colonial  policy.  Exhibition 
of  1867  and  progress  of  French  industry.  Advancement  of  viticulture.  Free-trade  in  grain.  Protectionist 
agitation. 

War  of  1870.  Financial  and  economic  policy  of  Thiers.  The  tariffs  of  1881  and  the  new  commercial 
treaties.     Economic  crisis  ;  return  to  protection  :  tariffs  of  1892  ;  conventions  with  Switzerland  and  Italy, 

External  and  colonial  commerce  of  contemporary  France. 

Democratic  England.     Imperialist  ideas. 

Germany.     Considerable  progress  of  her  industry  and  commerce  since  1870  ;  their  causes. 

Austria-Hungary.     Predominance  of  Hungary.     Economic  development  of  Bohemia. 

Italy.     Its  political  unity.     Its  progress  and  taxes. 

Russia.  Internal  r<5gime  :  Emancipation  of  the  serfs.  Tariffs  of  1887.  The  Eastern  Policy  ;  the  Russian 
railways. 

Other  States  of  contemporary  Europe. 

(IV)  The  new  markets  and  the  industrial  rentres  in  course  of  formation  ; — 

Asia.     Caravan  trade.     Maritime  commerce.     Transformation  of  Japan.     The  Chinese  question, 
Africa.     Political  divisions.    New  ways  and  new  elements  of  commerce.     South  Africa. 
Australasia.     English  colonies  of  Australia ;  New  Zealand. 
Modern   America.      United  States  : — 

(1)  Formation    of   territory,   and  the  population.     The  economico-political  parties.     The  races. 

(2)  Development  of  production  and  transports.     External  relations.     Customs  duties. 

English  America  :  Canada ;  economic  progress. 
Central  America.     Cuba.      The  Antilles. 

The  Latin  States  of  America.     History.     Economic  development. 
(V)  General  view  of  the  development  of  commerce.     Present  condition  of  the  commercial   world  and  international 
situation. 

Interest  and  utility  of  the  economic  history. 

28.  Political  Hconomy  (2nd  year). — This  subject  is  developed  on  the  following  lines,  viz.  :  — 

Preliminary  Idca^. 
Aper9U  of  the  economic  phajnomena.     Science  and  art  in  political  economy.      The  method  :    Importance  of  observation, 
historic  criticism,  experimentation,  statistics  and  its  principal  numerical  and  geographical  processes. 

Production. 
The  three  factors  of  production  :— 

(1)  Natural  Agents. — The  land  and  the  law  of  non-proportional  productiveness, 

(2)  iaioMr.— Division  of  labour.     Freedom  of  labour.     Slavery.     Servitude.     Corporations.    Regulation, 

(3)  OapttaL— Its  formation,  its  role,  its  various  forms.     Machines  :  their  effects  :— 

Classification  of  industries.  Important  and  unimportant  industries. 
(1)  Agricii/liira/  Indtiilry.— 'Extensive  and  intensive  culture;  large  and  small  cultivation;  improvement;  rent; 
mitayage  (leasing  farms  on  condition  that  the  farmer  shall  give  to  the  owner  u,  settled  portion  of  the  produce). 
(2)  Extractive  Industries ;  (,3)  Manvfacturiiig  Indastnj  ;  (i)Uom-nwrcial  Iiulii-ilry ;  {5) Carrying Pidustry.— Economic 
role  of  transports.  Roads,  canals,  maritime  Mays,  ports,  railways.  Regime  of  transports  by  railway  in  the 
principal  countries  (exploitation  by  the  State,  monopoly  conceded  to  companies,  farmers'  associations,  regime 
of  simple  "  reglementation."  Economic  systems  of  fixation  of  tariffs  in  the  principal  countries.  R(Sgime  of  ports. 
Subsidised  companies.     Economic  transformations  resulting  from  the  progress  of  transports. 

Circulation 

Exchange  and  Vnhie.— Current  and  normal  value.     Competition  and  monopolies. 
Mechanism  of  Exchange  : — 

Monf-y— The  two  roles  that  it  should  fill.     Qualities  which  a  good  coin  should  present.     The  principal  coins  :  gold 
silver,  bullion.     Principal  features  of  tlie  history  of  precious  metals  and  their  values. 

Monetary  systems.     Legal  currency.     Gresham's  laws.     Paper-money.     Depreciation  of  silver,  its  causes 
and  effects.      American  Silver  Bill.      Latin  Union.      Mono-metallism  and  bimetallism.      Present  state  of  the 
question  everywhere.     EfFects  of  the  depreciation  of  money  on  international  commerce. 
Credit— Its  utility.     Advantages  and  securities  offered  bv  the  borrower  to  the  lender. 

Commercial  credit.  Fiduciary  circulation.  'The  bourses  of  public  and  other  bills  of  exchange.  The 
Exchange.  Banks  :  role  of  bankers,  discount,  deposits,  accounts-current,  checiues,  transfers,  clearing  house. 
Banks  of  Issue,  their  relations  with  the  State,  tlieir  regime  in  the  principal  countries 

Mortgaged  credit.  Cr&lit  Foncier.  Marine  mortgage.  Credit  on  security.  Loans  on  title-deeds, 
warrants,  mont-de-pKitfi.  ^ 

Agricultural  credit.     Popular  banks.     Various  systems 
Commerre^lnterna\  and  external  commerce.     R6I0  of  intermediate  agents.     Wholesale  and  retail  trade.     Speculation. 

Law  concerning  markets.     Crises  :  theories  of  crises.  Colonisation. 
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CoJonisation. 
Various  kinds  of  colonies      Commercial  advantages  of  colonisation.     Conditions  of  development  of  colonies  :  preparation. 
tC  Jrpit  .Aln^?       '°^        workmaiiship  the  regime  of  the  iinancier,  government  and  administration.     E.61es  of 
peopfes       °°'°'''""S  companies.     Historic  glance  at  the  various  systems  adopted  by  the  principal  colonising 

Distribution. 

Individual  Property. -now  it  is  established.     Its  economic  advantages.     Its  legitimacy.     Transmission  :  donations,  sale, 

neritage.     Ihe  common  patrimony.  °  o  j 

freedom  ofContraHs.-Anmnty,  income.     Interest :  decline  of  interest,   its  causes  and  effects.      Eegulation  of  interest. 

Profi^tof  the  t^ntactor^  ^^   ^'*^      ^^'^°"'''     ^'''^""^^^  ^°™^  °f  salaries,  premiums,  participation  in  the  profits. 

Consiimptioti, 
Productive  and  unproductive  consumptions.     Economy  and  prodigality.     Luxury.     Absenteeism.     Public  consumption. 

Population. 
Malthus  and  his  doctrines.     Pauperism  :  causes  and  remedies.     Economy.     Insurance.     Assistance. 

TJie  State. . 
Its  r61e  in  the  economic  order.     Its  intervention.     National  and  international  reglementation.     Socialism, 

29.  Mements  of  Public  Law,  Civil  Law  and  Commercial  and  Marine  Legislation  (2  years). — These 
courses,  -whicli  are  very  well  developed,  are  treated  as  hereunder  : — 

(I.)  General  ideas  of  French  Fiihlic  and  Oivil  Law. 
Organisation  of  public  powers :  legislative  power  ;  executive  power ;  promulgation  of  the  law.  Judiciary  power  : 
organisation  of  the  various  jurisdictions,  especially  of  the  tribunals  of  commerce  and  of  "  conseils  de  prud'hommes" 
(council  of  experts,  of  the  most  experienced  masters  and  workmen  of  a  calling  or  trade,  whose  task  it  is  to  decide 
all  disputes).  Commercial  representation  :  Higher  Council  of  commerce  and  industry  ;  chambers  of  commerce  ; 
design  of  creation  of  chambers  of  navigation  ;  consultative  chambers  of  arts  and  manufactures  ;  French  and 
foreign  chambers  of  commerce.     Consuls. 

Civil  laws.  Concerning  nationality,  the  condition  of  foreigners  in  France.  Records  of  the  civil  state. 
Domicile,  Marriage.  Paternity  and  affiliation.  Paternal  power.  Minority,  tutelage  and  emancipation. 
Interdiction  and  the  judicial  council. 

Personal  and  real  property.     Property  and  possession.     Usufruct  and  servitudes. 

Various  modes  of  acquisition  of  property.  Successions.  Settlements  by  living  persons  and  bequests  by 
testament.  Contracts  and  obligations.  Proof  of  the  obligations.  The  Marriage  Contract.  Hiring.  Trusts. 
Giving  security.     Transactions.     Privileges  and  mortgages.     Prescription. 

(II.)    Commercial  Legislation. 

General  conceptions  concerning  commerce  and  commercial  law.  Sources  of  French  commercial  law.  Table  of  commercial 
legislations  at  present  in  force  in  the  principal  foreign  countries.  Codes  and  laws  to  be  consulted  :  bibliography. 
Necessity  for  the  unification  of  certain  subjects  of  commercial  law  ;  attempts  at  unification  ;  international 
congresses. 

Commercial  Documents. — Interest  in  distinguishing  tliem  (competency,  proof,  etc.). 

Merchants. — Capacity   (minors;   married  women).       Obligations  and  rights  :  commercial  books,  publicity  of  the  Marriage 
Contract,  licenses,  elections  and  eligibility  to  the  tribunals  and  chambers  of  commerce.     Foreign  commercial 
register. 
Competency  of  the  tribunals  of  commerce.     Ideas  of  procedure.     "Arbitrage..^' 

Companies. — General  ideas  :  civil  and  commercial  companies.  Companies  in  collective  name  and  simple  limited  joint-stock 
company.  Joint-stock  companies  in  general.  Generalities  concerning  sliares  and  obligations,  the  documents 
transferable  or  to  bearer.  Premium  and  mutual  insurance  societies.  Societies  with  circulating  capital  (co-opera- 
tive societies).  Partnerships.  Civil  companies  with  commercial  forms.  R(5gime  of  joint-stock  companies  in  the 
principal  foreign  countries.     Foreign  companies  in  France. 

Intermediate  Ayents  employed  by  Merchants. — Private  attorneys  (ideas  concerning  foreign  legislations).  Custom  or  excise 
officers.     Clerks.     Factors  and  proxies.     Brokers. 

The  Commercial  Sale. — General  rules  concerning  its  conclusion  and  effects.     Different  kinds. 

Gages. — Civil  and  Commercial  gage.  Special  rules  concerning  the  commercial  gage.  General  warehouses,  warrants  and 
receipts. 

Traniporf  Contract. — General  rules.  Transport  by  railway.  Berne  Convention.  Transports  by  post ;  international 
conventions. 

Commercial  Exchange.— Opera-tions  which  take  place  in  exchanges.     Stock-brokers  and  brokers. 

Commercial  Effects. 

Sill  of  Exchange.— B-istory.  Tlieory  of  the  French  code  and  principal  foreign  legislations.  The  form  of  the  bill  of 
exchange.     Endorsement,  its  forms  and  effects.     Provision.     Acceptance.     Rights  and  duties  of  the  bearer. 

Cheques— Their  distinctive  characters.  English  legislation.  Clearing-houses  of  London  and  the  United  States.  Chamber 
of  Compensation  of  Paris. 

Sills  to  Order. — Bills  of  settlement.  .  ,  .      ,  ■     •     ,  r      • 

Recovery  of  Commercial  Effects  by  the  administration  of  the  post-offices  in  France  and  in  the  principal  foreign  countries. 
Bills  payable  to  bearer.  ^       m,     n     i      c  tti 

Banking  operations.— l,oa,n.  Discount.  Rate  of  interest.  Overtures  of  credit.  Account-current.  The  Bank  of  France 
colonial  banks,  Credit  Foncier.  .     .     ,    ,      .        ,     .  ,  i-  •      ,  c 

Insolvency,  Judicial  Liquidation  and  Bankruptcy —Insolvency  in  the  principal  foreign  legislations;  insolvency  of 
merchants  ;  preventive  measures  against  insolvency. 

(III.)  Navigation  Laws. 

General  ideas.     Sources  of  marine  law.  ,  ,         -  j  a  u     j 

FmeZs.— Ship-holders  and  "  armateurs."  Rights  of  various  creditors  :  privilege,  mortgages,  law  of  precedence.  Abandon- 
ment of  the  ship  and  freight.  r  -<r    i        i  a    4. 

Chartering  or  Freighting.— Distinction  between  general  and  particular  averages.     Rules  ot  York  and  Antwerp. 

Bottomry. — Marine  mortgage. 

Marine  Insurances.  —General  ideas.     Special  rules  in  personal  and  property  insurance. 

Appendix.—  General  ideas  concerning  fire,  accident,  and  life  insurances. 

30.  Industrial  and  Lalour  Legislation  (2nd  year).— This  course  is  developed  as  follows  :— 

Industrial  Law. 
Patents.-Concerning  the  nature  of  the  law  devoted  to  the  benefit  of  the  im^entor.  Patent,  its  character  formalities, 
publicity.  The  patentability  of  inventions.  Nullities.  Forfeitures.  Duration  and  tax  on  the  patents.  Improve- 
ment. The  importation  of  an  invention  patented  in  a  foreign  country.  Claims  of  foreigners.  Provisional  protec- 
tion during  public  exhibitions.  The  ownership  of  the  invention  and  patent.  Various  laws  of  which  the  patent 
may  be  the  object.  The  surrender  and  trausmis.sion  of  patents.  Concessions  of  hcenses.  Forgery.  Jurisdiction 
and  shares.  Action  in  nullity.  Action  in  forfeiture.  Action  relative  to  the  ownership  of  patents.  Action  in 
forgery,  procedure,  repression.     Secrets  of  forging.  Manufacturing 
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Manii/uclarliig  Models  and  Dcsir/nn. — General  ideas  concerning  artistic  property. 

Manufacturer's  and  trade  marks.     Character  of  the  marks.     Optional  and  obligatory  marks.     Property. 
Transmission.     Depot.     Forgery.     Repression. 
Commercial  Name. — Names  of  locality  (products  coming  from  foreign  lands). 
Unjair  Competition, 

Foreign  Lef/inlations  in  affairs  of  industrial  property. 
Jiiffhts  of  Foreigners  in  affairs  of  industrial  property. 

international  Conventions  (Union  of  188.S,  etc.). 

Dangerous,  unhealtliy  or  inconvenient  factories,  etc.  ;  legal  rc5gimo.     Regime  of  apparatus  and  boilers,  etc. 

Labour  Legislation. 

Contract  of  the  hiring  of  services.  Professional  syndicates.  Co-operative  Societies  of  production,  consumption,  of 
construction  and  credit.  Coalitions.  Conciliation  and  "arbitrage."  Privileges  relative  to  salaries;  protected 
against  seizure  ;  modes  and  periods  of  payment  of  salaries. 

Apprenticeship.  Regulation  of  the  work  of  children,  women,  and  adults.  Accidents  to  works,  responsibilities  ;  profes- 
sional risks  ;  industrial  societies  for  the  prevention  of  accidents.  Laws  or  legislative  questions  concerning  the 
savings  bank,  old-age  pension  fund,  insurances,  societies  of  mutual  help,  etc.,  etc.  Ideas  of  comparative 
legislation, 

31,  Fiscal  and  Customs  Legislation  (2iid  year). — This  course,  belonging  to  the  2nd  year  only, 
is  developed  as  follows  : — 

Budget  Legislation. — The  State  budget.     Origin  and  history  of  the  public  finances.     Preparation,  vote,  execution  of 

the  budget.     Extraordinary  and  supplementary  credits. 
Public   Expenditure. — Ministerial   credits,    financial   administration   and    public    accountancy.       The    public    debts. 
Amortization.     Conversions.     The  progression  of  the  budgets.     The  resources  of  the  budget. 
Public  Seventies. — The  public  and  private  domain  of  the  State.     The  railways. 

Taxes. — General  ideas  concerning  the  tax.    Its  nature.     Its  characters  aud  economic  consequences.     Its  influence  on 
industry  and  commerce. 

Tlie  single  and  multiple  tax. 
Proportional  and  progressive  taxes.     Tax  on  capital.     Income  tax.     Assessed  tax.     Indirect  tax.     The  expenses 
of  collecting. 

Assessed  taxes  :  Land  tax,  tax  on  personal  property,  the  tax  on  doors  and  windows,  licenses. 

Income  tax  on  personal  values.     Taxes  on  luxuries. 

Indirect  taxes  ;  Registering  and  stamp  duties,  custom -duties,  and  statistics,   etc. 

Taxes  on  consumption.  The  proceeds  of  the  Post  Office,  and  taxes  on  transport.  General  organisation 
of  the  postal  and  telegraphic  service. 

Local  taxes.     Budgets  of  the  "  cJdpartemenis"  and  "communes."    Grants. 

The  reduction  of  taxes. 

Financial   organisation   and   fiscal   legislation   of   the   principal  foreign   countries:  England,  Germany, 
Austria-Hungary,  Italy,  Russia,  Turkey,  the  United  States  of  America,  etc. 
Customs  Legislation.  —Successive  changes   in   the   Customs   legislation  to   the  present  time.     Present   regime.     The 
French  tariffs.     The  principal  foreign  tariffs.     Commercial  treaties  in  force. 

The  Administration  of  the  Customs.  Double  character  of  the  duties  collected  by  it.  Fiscal  duties. 
Protective  duties.     Theory  of  compensative  duties. 

General  and  conventional  tariff.  Respective  advantages  of  these  two  forms  of  Customs  legislation. 
Condition  of  the  most  favoured  nation. 

Modes  of  taxation.  Specific  duties.  Ad  valorem  duties.  Drawbacks.  Temporary  admissions. 
Exportation  premiums  (bonuses). 

Division  of  custom-duties.  Importation  and  exportation  duties.  Transit  duties.  Accessory  duties 
collected  by  the  Administration  of  the  Customs.     Its  co-operation  in  the  recovery  of  certain  internal  taxes. 

Police  measures  and  security  against  fraud.  Active  service  of  the  Customs.  Frontier  radius  of  land 
and  sea.  Indication  of  the  proceedings  and  methods  of  recourse  in  contentions  Customs  affairs.  Duties  of 
pre-emption,  etc. 

Commercial  statistics.     General  commerce.     Special  commerce.    Customs   evaluations.     Official   values 
Present  values.     Influence  of  prices.     Raw  materials.     Manufactured  products. 

Special  riSgimes.     Regimes  of  the  colonies. 

Customs  legislation  of  the  principal  industries.  Trade  in  grain.  Extractive  and  manufacturinij  industries 
Sugars.     Tax  on  salt.     Maritime  fishing,  etc.  " 

The  M<!rcantile  Navy.  Preferential  duties.  Additional  taxes  of  "pavilion."  Additional  taxes  of  bonded 
warehouse.     Premiums  of  navigation  and  "  iii'memmt."     Construction  premiums. 

Commercial  policy  and  Customs  tariffs  of  the  principal  States. 

32.  Transports  and  Plant  (1st  year).— The  course  in  these  subjects  is  thus  developed  :— 

(I.)  Transports. 

EstaUishment,  Maintenance     ami   Administration   of  the    Ways   of   Communication.     Judicial   situation   of  the   ways   of 
communication.     "  VomamalUe.  •' 

ConcesdoM*'''^'™'"''  °^  '''''^^  °^  communication  by  the  State,  the  "  dyjartemer.ts"  or  the  "communes." 
and  maintenance '"'^°^""^°*  °^  *''''  ''°^'^^'  ''^°'''''  °*^'Sable  ways,  and  maritime  ports.  Costs  of  establishment 
«f=.f„  "^i"*'"'^  °{>^^f  net-work  of  French  railways.  Financial  relations  of  the  companies  with  the  State.  The 
ettrningrailw^swi^hgrantf  "*""''  '^"""'  ''''"  "'  ^""^  ^'^^"^'^  "'^'-"°'^''-  '^'^<=  -"^^l  °'  *»<=  State 
r-  ■    r.     7  '^^'^l?!'''^  characters  of  the  tariffs  and  conditions  of  their  establishment. 

Ji,conom:c  bludy  of  Transports.  —Value  of  transports  and  net  cost 

Influence  of  the  tolls  on  the  development  of  traffic  and  the  utility  of  the  ways  of  communication. 

Ready-reckoners  and  fixed  tariffs  ;  their  advantages  and  inconveniences. 

Cost  of  transports  by  road  or  water,  its  variability.     Present  importance  of  traffic 

Net  costs  of  transports  by  railway.     Elements  of  variation  of  net  cost.      Fixed  tariff  and  read v-reckoner 
Representative  turns  of  the  tariffs.     Present  importance  of  traffic  ^  recKoner. 

"<^fip^»rS5°"'"*'''"'^°''''''^'''™'''"'^P""'''P''"y  ^''"■^''"  ^""'''y'  """^  navigation.     The  so-called  tariffs 

Special  Study  of  liailway   Tariffs. -Generalities  concerning  railway  tariffs;    usage  of  the   "  Mecueil  Cha-x  "     Readv- 

Ltrm:LtTlLt"Vc'^T°ff*'T.''"fr^  of  applicltion.     Fixed  "tariffs.    Condfuons  of  the  un=d 

eompTrttVfltsTi::^^^^^^^^^   LngS"""     ''''''''''   '"'^'"'  °^  ^'"^^^^  °"*  -^  -'   -"--"   *-kets, 

wt"!'r  '"I'l"  °.^/''Pf  ^^  """^  goo'is  ti-^in-     Conditions  of  application  and  delay.     Classification. 
Exceptional  tariff.     Accessory  expenses.  ^  ooiui-anun. 

Special  tariffs.     Conditions  of  application  of  these  tariffs. 

Porterage  and  carting.     Relations  of  railway  enterprises  with  the  other  transport  enterprises 

(II.) 
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(II.)  Machinery  of  Commerce. 

/dea.Conc.r«i»3.^^^  Force.   Mass.    Work  and  t,i.  «„a.    Mechanical  units.  Mechanical 

equivalent  of  heat.     Energy  :  its  transformations  and  conservation.     Sources  of  energy. 

TnrV,in«r^  ;  ■,  /''.'°?P   .T,°''°"-     ^'"''"^  '"°*'"'^-     Motor.s  utilising  the  forcc  of  the  Wind.     Hydraulic  wheels. 
^.^H^H^l^j^f    f-  T,°^*''^^>f'''"-^V^  >'=  I'ltest  improvements;    generators  of  steam;    regulation 

?"ansmZfand  IrVnZ"S"'-  ""^  P'*™^'"""  '"^ines.     Various  motors.'  Mechanism  by  which  motion  is 

Various  dynamometers  and  indicators. 

TeZfjrj-apAy  -rrinciples  of  electro-magnetic  telegraphy.  Aerial  and  subterannean  lines.  Detailed  study  of  the  Morse 
r„3^"  •  *'®™"S  "P  01  a  telegraphic  post ;  lightning  conductor,  galvanometer,  electric  bell.  Dial-plate  apparatus, 
v^omparisonot  the  two  systems.  Rapid  apparatus.  Monopoly  and  irresponsibility  of  the  State  in  telegraphic 
ri  p  ^^-  Jj;0°stitution  of  the  French  net-work  ;  so-called  mvuicipal  bureaux  ;  semaphores  ;  pneumatic  net-work 
CI  raris.  1  axes.  International  communications;  terrestrial  and  submarine  lines.  International  telegraphic 
union.     Cyphered  telegrams  ;  cryptography.     Private  lines. 

2e(ei)Ao»y.-Uescription  and  function  of  Bell's  telephone.  Microphone  :  description  and  function  of  a  microtelephonic 
system  betting  of  the  telephonic  posts.  Effects  of  induction  between  adjacent  telegraphic  and  telephonic 
currents:  means  of  contending  against  them.  Comparison  of  the  respective  advantages  and  inconveniences  of 
tne  telegraph  and  telephone.  State  monopoly  :  its  limits.  Organisation  of  telephonic  communications  in  the 
interior  of  a  closed  property,  between  the  different  divisions  of  an  industrial  or  commercial  establishment. 
Private  telephonic  lines.     Urban  net-works  and  groups  of  urban  net-works.     Telephonic  communications  at  long 

ff?ec«ncZ,i.7A«:».7,— Ideas  concerning  Ohm's  law  and  electric   units:     ohm,  volt,  ampere.      Voltmeters  and  amptre-meters. 

Abstract  theory  of  the  Gramme  machine.     Magneto  and  dynamo-electric  machines,  with  continuous  current  and 

alternating  current,  accumulators.     Electric  arc  lamps  ;    regulators  ;    Jablochkoff  candle.     Incandescent  electric 

T>  •  <  -i  /• '"'*^'     ''^'•^"'■'on  to  be  made  between  the  arc  lamps 'and  incandescent,  according  to  circumstances.  Accumulators. 

Dtstrtbution  of  Electric  Light  —By  direct  or  transformed  currents.      Lighting  of  railway  stations,   markets,  the  great 

industrial,  commercial,  or  financial  establishments. 

Domestic  lighting  ;  study  of  a  certain  number  of  installations.     Various  advantages  resulting  from  the  use 
of  electric  light.     Cost  of  electric  lighting  compared  with  that  of  gas.     Future  of  electric  light,  its  competition 
with  gas. 
Electric  Trammission.  of  Fur- e.— The  most  important  systems.     Experiments  .and  applications.     Electric  trnction. 

Regulation  and  administrative  surveillance  of  the  lines  and  works  of  industrial  electricity. 
Eoisting  Apparatus. — Various  types  of  hand-hoists,  pulley -blocks,  wood  and  metal,  and  of  fixed  or  variable  r.ange.  Steam 
hoists  with  or  without  gears  ;  Chretien  hoist.  Steam  cranes  ;  organisation  of  the  transports  in  the  Creuzot  works. 
Cranes  working  by  water  under  pressure  ;  Armstrong's  system  of  hydraulic  cranes.  Steam  windlasses  and  cranes 
for  discharging  railway  carriages  or  river  boats,  etc.  Inclined  planes  with  railway  carriages. 
Railways. — Comparison  between  the  traction  of  a  vehicle  on  an  ordinary  road  and  on  a  railroad  :  necessity  for  modifying 
the  slopes  and  curves.     Multiple  conditions  of  the  laying  out  of  a  great  line  of  railway. 

Ordinary  road  with  double  circulation.  Sleepers  ;  iron  and  steel  rails,  etc.  Variations  of  track  :  points, 
crossings,  etc.     Level  crossings.     Turn-tables,  hand  or  steam. 

Rolling-stock  for  the  transport  of  merchandise.  Construction  of  a  train,  of  a  railway  carriage.  Different 
types  of  railway-carriages :  closed  carriages,  etc.  ;  carriages  with  platforms.  Freight  limit.  Gauge. 
Transport  of  large  pieces  of  wood.  Special  carriages  and  trucks.  Goods  platforms.  Small  stations.  Principal 
stations.  Goods  receiving  offices.  Special  cranes  employed  therein.  Large  stations  at  junctions  for  shunting, 
etc.  Classification  by  gravity  (inclined  plane  of  Edge  Hill).  Terminal  stations,  the  general  arrangement 
(examples,  Batignolles,  Bercy,  etc.).  Detailed  description  of  the  "  Oare  de  la  Chapelle."  Management  of 
railway-carriages  :  manojuvres  by  hand  and  with  horses  ;  machinery  for  management ;  hydraulic  capstans. 
Coaling  stations.     Platform  for  ironwork  and  stones. 

Particular  branches.     Conditions  of  establishment  and  exploitation  ;  administrative  formalities. 

Narrow-gauge  railways.  Facilities  of  laying  out  and  economy  of  construction  of  the  road  and  material ; 
examples.     Terminal  junctions  with  the  principal  line  ;  plant  for  the  transhipment  of  goods. 

Small  railroads  for  works,   mercantile  establishments,  and  general  warehouses.      Tramways.      Portable 
railways. 
Interior  Navigation. — Means  of  transport  on  streams,  rivers,  and  canals  ;  forms  and  dimensions  of  boats.     Various  methods 
of  locomotion  :    Hand  towage,   towage  by  means   of  horses,   experiment  with  steam  towage.      Sail  navigation. 
Steam  navigation  ;  paddle  and  screw  boats  ;  lighters  and  tugs  ;  towing  boats  ;  rafts,  lumber,  etc. 

Canalisation  of  rivers  ;  weirs  ;  locks.  Lateral  canals.  Canals  with  branches.  Their  feeding.  Inclined 
planes  of  the  Morris  canal  ;  inclined  plane  of  Blackhill.  Elevator  of  the  Great  Western  ;  Anderton  elevator  ; 
elevator  of  the  Fontinettes. 

Ports  for  navigation  of  the  interior. 
Seaports. — The  maritime  towns  and  struggles  between  them  ;    progrcfs  achieved  eacli  day  in  the  management  of  ports. 

Operations  to  which  merchandise  is  subject,  from  the  ship's  hold  to  the  placing  in  the  railway  carriages  or 
entrance  into  the  warehouse  and  vice  ver.^a.  Co-ordination  between  land  and  sea  installations.  Ocean  ports  : 
dock-gates,  floating-docks,  mean-tide  docks,  tidal  docks,  deep-water  docks.  Seaports  without  tide  :  works 
performed  at  sea.  Piers,  external  embankments.  Description  of  a  typical  port  according  to  M.  Barret.  Piers 
or  wharves  destined  for  steamers  transporting  dispatches,  passengers,  and  merchandise  of  value  ;  sheds  and  store- 
houses ;  railroads.  Piers  for  the  exclusive  purpose  of  transport  of  merchandise.  Special  wharves  for  the  exporta- 
tion and  importation  of  heavy  and  bulky  merchandise.  Holds  for  wood.  Piers  on  piles  :  New  York.  Wharves  of 
docks,  their  maintenance.  Marine  station.  Quay  of  the  external  dyke.  Transhipment  from  ship  to  ship.  Hoisting 
apparatus  of  wharves  :  movable  cranes  operated  by  water  jmder  pressure.  Floating  steam-cranes.  Hand,  steam, 
and  hydraulic  caissons.     Utilisation  of  water  under  pressure  for  operating  swing-bridges,  towing  capstans,  etc. 

Unloading  of  cereals  :  Floating  pneumatic  elevator  apparatus  at  Bordeaux. 

Installations  of  repairs  :    careening  docks,  towage,  floating  docks,  transferable  docks,  dry  docks. 

London  and  Liverpool  docks.     Docks  for  the  exportation  of  coal :  Northumberland  dock  and  Tyne  dock. 

Detailed  description  of  the  ports  of  Trieste,  Marseilles,  Havre,  and  Antwerp. 
Bonded  and  General  7;'<i«Ao«sm.— Buildings  of  several  stories  and  buildings   of  one  story  only;    advantages  and  incon- 
veniences of  each  type.      Construction   and  management.       Elevators  ;    hydraulic    freight-loading  ;     imloading. 
Constnictions  for  the  purpose  of  receiving  special  merchandise.      Spirits.      Wines.      Vegetable  oils.       Rock  oils. 
Warehousing  of  grain  :  Pits  for  preserving  grain,  and  various  granaries.     Condition. 

ZZ.— Organic  Chemistry  (1st  year).— This  subject  is,  of  course,  orientated  commercially,  but  covers 
a  wide  range,  and  one  which  is  clearly  commercially  valuable.  The  details  of  development  are  as  follows:— 
Generalities.— Vresence  of  carbon  in  the  organic  compounds.     Binary,  ternary,  and  qua,ternary  compounds. 
Immediate  principles.     Formation  under  the  influence  of  life,  by  synthesis. 

Elementary  analysis ;  immediate  analysis.  .     ,    ,  ,  ^  ,       ,  ^      ■  ■^■ 

Summary    ideas   concerning   chemical   formula?  :    empirical   formulae ;    atoms,    molecules,     atomicities, 
formuliE  representative  of  molecular  grouping.     Substitutions.  .        t^     ,   •  ,  t,-    i 

Storch  substances. -Amidon,  fecula  ;  protetic  substances,  gluten  ;  separation,  properties.   Dextrine,  glucose.  Diastase. 
Ce//«Zose.— Properties.     Vegetable  parchment.     Gun-cotton,  collodion,  celluloid,  artificial  silk. 
Paper. — Manufacture.  „  .  ,      ,  r     ,  c   •         „  i 

Sugar  or  Saccharose.— Properties.      Sugar-cane  :   manufacture.      Sugar  of  beet  :    manufacture,   refining,   molasses. 

Extraction  of  sugar  from  molasses  by  osmosis,  and  by  using  stnmtian.     Sugar  of  milk. 
Fermentation  —Production  of  new  substances  under  the  influence  of  yeasts  and  ferments. 

Alcoholic  fermentation  ;  manufacture  of  wine,   cider,  beer,  and  alcohol,     Acetic  fermentation  ;  vinegar. 

lEthi/lic 
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'Ethylio  Alcohol. — Properties  ;  uses,  aleoholometry.  _  r       i     w  i 

jEthers,  aldehydes ;   acetic  acid,  chloral ;  methylic  alcohol,   chloroform,  formic   acid,  amylic  alcohol, 
valeric  acid. 
Hydroqen  Carbides. — Summary  ideas  concerning  the  role  played  by  the  carbides  of  hydrogen  in  the  series  of  organic 
bodies. 

Ethylene  or  marsh  gas  ;  acetylene. 

Illuminating  gas ;  manufacture,  distillation  of  tar.     Mineral  oils  ;  benzene,  paraffin,  naphthaline,  anthracene. 
Derivative  products  ;  aniline  colours,  etc. 

Essential  oil  of  turpentine,  caoutchouc  ;  gutta-percha  ;  camphor. 
Faity  Substances. — Extraction  of  oils,  purifications.     Properties,  use.     Tallow,  animal  fats. 
Soaps  :  raw  materials,  saponification,  different  kinds  of  soaps. 

Stearine  candles  ;  preparation  of  the  fatty  acids  by  saponification  :  (1)  by  heat ;  (2)  by  sulphuric  acid. 
Organic  Acids. — Oxalic,  tartaric,  citric  acids  ;  gallic  acid,  tannins. 
Alkaloids  of  opium,  the  cinchonas,  strychnine,  etc. 
Albuminoid  matters. — Albumin,  gelatine. 
Animal  Products. — Blood,  saliva,  bile,  etc.     Milk,  butter,  cheese. 

34  Trade  in  Textiles,  Threads,  and  Fahrics  (2nd  year).— The  following  is  the  scheme  of  develop- 
ment for  the  course  relating  to  commerce  in  textile  goods.     It  is  fairly  comprehensive : — 

Generalities  concerning  Textile  Fibres. — Qualities  which  they  should   exhibit.      Materials   of   vegetable,   animal,   or 

mineral  origin.     Determination  of  their  nature  :  chemical  and  microscopic  characters. 
Threads. — Formation  of  threads.     Simple,' twisted,  cabled  threads,  etc.     Numbering.     Samples  of  threads.     Condi- 
tion of  raw  materials  and  threads. 
y/oj!. —Study  of    flax,   various   varieties.       Culture,  retting,    stripping.      Producing   countries  :     France,    Belgium, 

Holland,  Russia,  etc.     Commerce  of  flax,  commercial  usages,  statistics. 
Other  fibres. — Hemp,  jute,  ramie,  etc. 
Cotton. — Study  of  cotton.     Culture,  shelling,  mode  of  packing  and  despatch.     Short  and  long  fibres.     Classification 

of  cottons  according  to  productions  and  qualities.     Principal  markets,  commercial  customs,  statistics. 
Wool. — Study  of    wool.     Breeding,    and   the  breeds  of    sheep.     Shearings ;  short,   long  and   fine  wools  ;    washing. 

Indigenous  wools  of  America,  Australia,  etc.     Principal  markets,  commercial  customs,  statistics. 
Other  Animal  hair. — Goat's  hair,  angora,  cashmere,  alpaca,  etc. 
Silk. — Eggs,    "  magnaneries"  ;  production    and    commerce    in    cocoons.     Country    producers,    commercial  customs, 

statistics.     Products  analogous  to  silk. 
Spinning. — General   ideas.        Spinning   of   Flax. — Preparation  :    Carding,    combing,    stretching.        Dry   and    moist 
spinning.     Glossing,  packino;  up.     Stopping,  wastes.     Spinning  of  the  succedanea  of  flax. 
Spinning  of  Cotton. — Preparation  :  openers,  beaters,  carding,  combing.     Spinning. 

Spinning  of    Wool. — Preparation:    winding-ofT,    greasing,    washing,     "  cnsimage,^'    carding,    combing. 
Spinning.     Standardising.     Treatment  of  the  wash. 

Spinning  of  Silk. — Silk-milling,  raw  silk,  wastes,   "  schappe,"  standardising  the  silk. 
Weaning. — General  ideas  concerning  the  manufacture   of  textile   fabrics.     Nomenclature   and  denomination  of  the 
various  kinds  of  jute,  cotton  jute  materials,  etc. ;  wool,  silk,  and  mixtures. 

Fundamental  "  anmireii,"  representation,  decomposition.     Preparation  :  Warping,  sizing. 
Weaving,  hand  and  mechanical  looms  ;  mechanics  of  "  arnuires."     Jacquard  looms. 

Preparations.     Special  study  of  linen  and  cotton  cloths,  cloths  and  woollen  stuffs,  velvets  and  carpets, 
silk  materials,  tulles,  laces,  passementerie,  etc.,  etc. 

Fixing  of  net  costs,  commercial  and  industrial  statistics. 
Bleaching  of  threads  and  tissues. — Flax,  cotton,  wool,  silk. 

Dyeing. — General  ideas.    Classification  of  colours.    General  process  of  dyeing.    Mordants,  principal  colouring  matters. 
Density  of  various  dyes.     Printing  on  the  materials.     Preparation,  surcharges.     Experiments. 

35.  Oaligrapliy  (1st  year). — In  this  subject  there  is  a  recapitulation  of  the  general  principles 
relative  to  the  various  kinds  of  writing,  with  both  theoretical  and  practical  exercises.  There  is  also  the 
usual  application  of  writing  to  correspondence  and  commercial  accountancy,  to  business  letters,  to 
commercial  bills,  invoices,  writing,  transferred  from  the  day-book  to  the  ledger,  to  inventories,  balance- 
sheets,  and  discount  bills,  etc.,  etc. 

Administrative  documents,  synoptic  tables,  memoranda,  etc.,  are  prepared,  and  foreign  commercial 
correspondence  undertaken. 

36.  French.  (2  years). — The  course  in  French  includes  a  complete  recapitulation  of  the  grammar 
under  the  form  of  interrogations  and  written  exercises.  A  practical  study  of  the  diflBculties  of 
orthography  is  made,  analytical  dictation  is  a  feature,  and  etymology  and  the  family  relationship  of 
words  is  studied.  There  are,  too,  exercises  of  redaction  and  style,  as  well  as  correspondence  with  respect 
to_  the  ordinary  subjects,  business  letters,  etc.  This  gives  a  notion  of  how  practically  the  subject  is 
orientated. 

37.  Concluding  Remarlcs.~A  reading  of  the  above  programme  is  a  sufficient  revelation  of  the 
thoroughness  of  the  course  in  commercial  subjects  in  the  Higher  School  of  Commerce  of  Lille. 

It  has  been  given  in  extenso  for  the  express  purpose  of  disclosing  the  real  nature  of  the  course, 
and  of  shewing  the  thorough  way  in  which  a  syllabus  for  the  guidance  of  the  Prench  instructor  is 
developed. 


CHAPTER  LVI. 
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CHAPTER  LVI. 

The  Higher  School  of  Commerce  of  Marseilles,  France. 

[G.  H.  KNIBBS.] 


J  nr  Jl'^^'x^^of^on.—The  Higher  School  of  Commerce  of  Marseilles  (Ecole  supirieure  de  Commerce 
de  Marseille)  was  established  on  15th  October,  1872,  and  is  under  the  patronage  of  the  Chamber  of 
Commerce  ot  the  city  and,  further,  is  specially  recognised  by  the  State.i 

At  a  meeting  of  the  Chamber  of  Commerce,  held  on  30th  November,  1871,  the  question  of  its 
creation  was  first  mooted.  The  merchants  of  Marseilles  recognised  that  in  commercial  education  Prance 
was  lamentably  behind  hand. 

•^!i^^fl'"ij'^'^/^^'^®^  '^'^*'°°  '"  *^®  ^"^"^  ™'^*^®''  ^^  ®^^V  ^^  1852.  Mulhouse  had  already  been  sis 
years  m  the  held.  Germany  had  for  many  years  endeavoured  to  meet  the  wants  of  its  citizens  in  the 
way  or  commercial  education. 

The  bitterness  of  the  then  recent  disaster  of  France  had  compelled  her  thoughtful  citizens  to 
recognise  exactly  where  her  limitations  lay,  and  she  was  not  slow  to  perceive  that  ler  defeat  was  the 
consequence  of  German  educational  superiority?  It  was  seen  that  it  was  little  use  reorganising  the  army, 
it  at  the  same  time  education  and  the  general  habits  of  the  people  were  not  also  modified.s  It  was  stated 
that  only  by  the  demonstration  of  a  sufficient  vitality  would  it  be  possible  for  the  country  to  recover  its 
moral  and  material  equilibrium. 

The  causes  of  the  backward  condition  of  commercial  education  were  carefully  considered.  The 
importance  of  modern  languages,  of  good  accountancy,  of  better  methods  in  commercial  arithmetic,  and 
of  commercial  geography,  were  vividly  recognised.  The  features  of  commercial  education  in  various 
countries  were  thoroughly  studied. 

The  Commission  dealing  with  the  whole  matter  appointed  a  sub-committee,  and  the  latter  drew  up 
a  programme  of  studies  and  a  general  scheme  of  organisation.  The  original  "  Statuts  "  have  since  been 
modified,  viz.,  by  an  extraordinary  general  meeting,  held  15th  December,  1898.  This  modification  is 
expressed  under  six  sections  with  forty  articles,  which  it  is  unnecessary,  however,  to  detail. 

2.  Organisation  of  ScJiool  of  Commerce. — Originally  in  the  rue  Ste  Victoire,  the  School  of  Commerce 
of  Marseilles  was  transferred,  1st  October,  1891,  to  the  rue  Paradis,  181. 

On  the  ground-floor  there  are  nine  rooms  ;  on  the  first  floor,  an  amphitheatre  and  three  class- 
rooms;  on  the  second  floor  four  class-rooms;  besides  which  there  are  numerous  other  rooms  on  the 
third  floor,  and  in  the  cellars,  etc.,  available  for  the  work  of  the  school. 

In  addition  to  the  above,  there  are  quarters  also  for  a  limited  number  of  resident  students. 

3.  Pasdagogic  Organisation. — The  duration  of  the  technical  studies  proper  is  two  years,  as  in  the 
Lille  school,  and  the  minimum  age  of  admission  is  15  to  the  preparatory  year,  or  16  to  the  course  proper. 
For  admission  to  the  preparatory  year  pupils  must  write  legihly,  with  a  correct  French  style  and  orthography, 
and  possess  the  following  preliminary  knowledge,  viz. :  — 

(i)  Arithmetic. — Four  rules,  fractions,  metric  system,  proportion,  interest  and  discount. 

(ii)  First  elements  of  algebra. 
(iii)    Geometry. — Elementary   conceptions   of  perpendicular,   oblique,   and  parallel  lines,   triangles, 

polygons,  circles,  the  areas  of  plane  surfaces, 
(iv)   Geography. — The  principal  divisions  of  the  continents,  and  France. 

(v)  History. — General  history  of  France. 

Foreign  pujails  are  admitted  as  irregular  students  (auditeurs)  until  their  knowledge  of  French 
permits  them  to  be  received  as  regular  students   (eleves).     The  preparatory  year  is  occupied  as  follows  : — 

Programme  of  the  Preparatory  Tear  "  Ecole  sup'erieure  de  Commerce  de  Marseille" 


Subjects. 

Hours  per  week. 

Subjects. 

Hours  per  week. 

Commerce. 

Marine. 

Commerce. 

Marine. 

French      

Language  (English)       

2nd    „        (modern)        

Accountancy        

General  Geography        

History     

Arithmetic  and  Algebra 

5 
5 

1 
2 
3 

1 
7 

5 
5 

2 
3 
1 

7 

Chemistry           

Physics 

Geometry           

Caligraphy          

Physics  and  Mechanics... 
Plane  Trigonometry 

Totals 

2 

2 
2 
2 

2 

"3 
2 
3 
1 

32 

34 

1  Deerets  du  22  juillet,  1890  ;  27  juillet,  1892 

'  "  In  the  report  of  M.  Courtot,  on  the  proposal  to  found  the  school,  it  is  said  : — '  Avant  de  nous  vaincre  par  les 
armes,  I'^tranger  nous  avait  d^ji  vaincus  par  I'instruotion,  dont  le  d^veloppment  ^tait  favorisS  chez  lui  par  tous  les 
moyens.'" 

'  "  Ce  ne  serait  done  pas  assez  pour  la  France  de  riJorganiser  son  arm^e  et  de  fortifier  ses  places  de  guerre  si,  en 
m^me  temps,  nous  ne  travaillons  pas  ^  la  regeneration  de  notre  pays  et  si  nous  ne  modifions  pas,  dans  nos  habitudes,  dans 
nos  moeurs  et  dans  notre  instruction,  oe  qu'il  y  a  de  d^f^otueux  et  d'  incomplet." 

An. 
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An  examination  is  held  at  tte  end  of  the  year,  tlie  scheme  of  marking  is  the  same,  excepting 
that  85  per  cent,  is  reckoned  "  good,"  instead  of  "  very  good,"  as  at  Lille  ;  50  per  cent,  are  n/cessaiy  to 
proceed  to  the  course  in  Commerce  proper.  The  conditions  iov  foreign  piipih  are  the  same  as  tor  i  rencn, 
but  a  limited  number  may  attend  as  irregular  students.  i         i,     1 

There  are  the  Commerce  and  "  Marine  "  sections,  and  a  Colonial  section  in  the  regular  scnooi. 

4  Programme  of  the  Sections.— The  programmes  of  the  sections  are  necessary  to  exhibit  the 
general  outline  of  the  courses.  Since  1899  they  have  taken  the  following  forms,  taking  tirst  the 
Commercial  Section. 


Programmes  of  the  "  Ecole  superieure  de  Oo-.umerce,  Marseille,"  Commercial  Section. 


Years  and  Hours  per  Week. 


Subjects. 


Commerce  and  Accountancy 

Mathematics  applied  to  Commerce 

English 

A  second  Language 

Merchandise 

Economic  Geography 

Commercial,  Maritime  and  Industrial  Legi 

Labour,  Eiscal  and  Customs  Legislation 

Political  Economy,  History  of  Commerce 

Marine  "  Annemenfs"^ 

French  and  Commercial  Correspondence 

Caligraphy 

"  Conferences" 


Totals 


The  "  Marine  "  Section  has  the  following  programme,  viz. 

Section  "  de  la  Marine." 


islation 


Years  and  Hours  per  Week. 

Subjects, 

' 

I. 

II. 

Commerce  and  Accountancy      

1 

1 

Legislation            

.  *  * 

.. 

1 

1 

English 

... 

3 

3 

French,  Correspondence,  etc.     ... 

2 

1 

Caligraphy            

1 

... 

Physics  and  Chemistry  ... 

1 

1 

Geometry  and  Trigonometry     ... 

... 

2 

2 

Arithmetic  and  Algebra  ... 

... 

2 

2 

Drawing   ... 

2 

2 

Geography 

... 

2 

o 

Maritime  History  of  France 

... 

1 

.Naval  Mechanics — theory  and  practice 

3 

2 

Manoeuvres  and  lligging.     Physics  of  the 

Globe 

2 

2 

Cosmography,  Navigation,  and  Nautical  C. 

ilculation 

4 

(i 

Mechanics  and  the  Steam-engine 

. .  • 

2 

2 

Practical  Exercises 

... 

4 

4 

Totals        



32 

32 

The  programme  of  the  Colonial  Section  is  as  follows  : — 

Colonial  Section. 


Subjects  (Ordinary). 

Years  and  Hours 
per  Week. 

Subjects  (Special). 

Years  and  Hours 
per  Week. 

I. 

II. 

I. 

II.. 

Commerce  and  Accountancy    ...          ) 
Mathematics  applied  to  Commerce      j 

English 

A  second  Language      

Economic  Geography 

Commercial  and  Maritime  Legislation 
French    and    Commercial    Correspon- 
dence. 
Caligraphy          

11 

5 
3 
3 
2 

2 

2 

10 

4 
3 
3 

2 
2 

o 

Colonial  Yesetable,  Animal,  and 

Mineral  Products. 
Colonial  Geography     ... 
Colonial  Legislation     ... 
History  of  Colonisation 
Hygiene  of  Warm  Climates    ... 

Totals          

3 

3 

2 
2 

1 
1 

31 

3C 

'  The  "  Armement "  is  the  material  and  equipment  of  a  vessel. 
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remainder  receivLg?he  latter  (S  '^^  ^'"'^  ^^  P'^"  '''''^*-   °^  ^'^^   *°^^1   marksf  the 

per  ceif-Ss^l^L:.?';::  ^iS:  r 'i3cJ^  S!"t  •''•  Y'^--  ^'°^t  ^^"^^^^i^^ 

satisfactorily.     Gold  and  silvpr  mp,tnU  KI!  f  auditeurs,      French   or  foreign,   who   have   worked 

first  and  second  pupiUb  ttcoZS^^^^  value  of  £8)  are  awarded,  the  gold  to  the 

the  diploma.  i^ommercial  and  Marine  Sections,  and  the  silver  to  every  student  receiving 

preparaLffor'fcommercfaf  of;.7^f'  "t"'}'-'.  ^''""'^^  *°  P^"^^"^^  ^"'^''^l^  ^'l"«'^ti°'^.  O'^tslde  its  direct 
SoTaof  the  schTHrn    1?H^^^^  diplomatic  and  consular  careers,  and  those  who  possess  the 

in  tZ  MinisiroE  PonT.^^^^^^^^  t  ^Y  T^''^^^^^  ^«  "  «^«"^*  olanoelier.r     Tlie  office  of  ^\edacteur  " 

LdmissiontotherLtol  X'  '.^  Industry  is  open  to  the  graduates,  and  in  the  examination  for 
alsHrants  rellf  i^rZLf  ^  '^*i°''  ^^^.^^P^^"'^  ''^'^^^^  for  one-sixth  of  the  marks.  The  diploma 
also  grants  relief  in  respect  of  compulsory  military  service  in  the  same  way  as  in  the  Lille  school. 

different  ffom1tr{/T';ii?"T-~/*  '!  ""^'.^^^^  ^'1'^'"*  ^^'^^  ^^^  organisation  of  the  Marseilles  school  is 
difterent  tiom  that  of  Lille  In  order  to  disclose  the  nature  of  the  curriculum,  an  outline  is  necessary  of 
the  way  in  which  each  subject  is  taken.  This  will  not  agree  exactly  with  that  of  the  Lille  school  because 
It  IS  independently  organised.  The  following  details  are  therefore  of  interest  to  anyone  who  cares  to 
really  study  Prench  commercial  education.     The  work  for  the  different  sections  is  given. 

„  ,  ^^L^fT^n^  ""'^  ^fco««^a«cy,  Ooinmercial  Section,  lU  and  2nd  i/ears. -The  course  in  the  1st  and 
Jnd  years  ot  the  Commercial  Section  in  Commerce  and  Accountancy  is  developed  as  follows  :— 

A.— THE  COMMERCIAL  SECTION. 
PiBST   TeaE. 

Commerce  and  Accountancy. 
Commerce. — Classification  of  merchants.     Brokers. 
Documents   relating  to  Exchange— Vs,v\ovl%  kinds  of  invoices,  purchases  and  sales  account.     Expenses 

Various  documents. 
Documents  relating  to    Transports.— Invoices.     Declarations  of   despatch.     Railway  receipts.     Bills   of 

lading.     Charter-party.     Insurance  policy. 
Exchange  Eegulations.— Money.     Bank-notes.     Paper  money.     Cash  bonds.     Commercial  effects  :  Bills 

of  exchange,   promissory   note,    bill  payable  to  bearer.     Mandate.     Cheque.     Clearing-house. 

House  of  Compensation. 
5onA«.— -Usual  operations.     Discount.     Deposits,     Bourse  orders.    Overtures  of  credit ;  business  which 

involves  them.     Trade  quotations. 
Merchandise  .BaJcAii^jys.— Disposable  commercial  sales.     Commercial  sales  for  ship  delivery.    Cost,  freight, 

and  insurance  (c.i-f.).     Steady  markets.     Markets  at  a  premium.     Liquidation. 
Elements  and  general  theory  of  Accountancy.— Ledgers  and  auxiliary  books.     ClassiBcation  of  accounts. 

Analysis  of  their  various  series. 
Book-keeping.     Monographies.— The  keeping  of  merchants'  books.     Stock-book.    Liquidation.    Consigna- 

tions  and  participations. 

Mathematics  applied  to  Commerce  and  Banking. 
Mental  and  short  methods  of  calculation. 
Interest  and  Discount. — Theory  and  application  of    fixed  divisors,  of   aliquot  parts.     Commercial  and 

mathematical  discount. 
Complex  numbers. — Addition,  subtraction,  multiplication  and  division.    Calculation  of  taxes.     Conversion 

of  moneys.     Abbreviated  calcluations. 
Bills  discounted.— Bills  discounted  in  the  Bank  of  Prance  and  in  private  banks.     Eelation  of  commissions 

and  interest. 
Mean  Maturity. — Direct  mean  maturity.     Inverse  mean  maturity.      Reverse  mean  maturity.     Average 

maturity. 
Accounts-current  and  Interest. — Direct  method  by  immediate  interest,  by  numbers.     The  old  Hamburg 

method — New — accounts-current  with  preferential  rates.     Accounts-current  with  variations  of 

rates  agreed  upon  for  a  fixed  time.     Pixed  for  each  change  of  rate. 
JSet  Costs  and  Parities. — Pictitious  net  accounts.    Construction  and  use  of  net  scales.     Tables  of  freight 

variations.     Parities  in  merchandise.    Method  of  calculating  them.     Cse  of  the  conjoined  rule. 

Practical  applications.     "  Arbitrages''  in  regard  to  merchandise. 
Compound  Interest. — General  formulfe.    Investments  of  intermittent  duration.    Discount  with  compound 

interest.     Mean  and  average  maturity  with  compound  interest.     Use  of  numerical  tables. 
Annuities. — Investment  annuities.     Annuities  of  amortization.     Loans  on  obligations. 

Second  Teab. 
Commerce  and  Accountancy. 

Ideas  regarding  Commercial  Management. —  Organisation  of  a  mercantile  establishment.  Capital  necessary 
for  enterprises.     Management  of  businesses.     Moral  and  material  conditions  for  their  success. 

Exchange  Values. — Rate  of  exchange.  Public  funds.  Shares  and  obligations.  Public  loans.  Amortiza- 
tions and  conversions.  Official  quotations  of  brokers.  "  Parquet"  a,ni '^  Coulisse  '  (unauthorised 
part  of  the  exchange)  :  their  transactions.     Taxes  and  stamps.     '^  Eeport."     "Deport." 

Sailway  Tariffs. — Various  categories  of  tariffs.  Ready-reckoner.  Graphical  representations.  Distances 
of  application.  Pixed  tariffs  and  their  correctives.  General  collection  of  the  tariffs.  Reading 
of  the  tariffs.     Conditions  of  application.     Packet-post.     The  Berne  Convention. 

Post  and  Telegraph  Offices. — Taxes.  Paynjents,  International  communication^.  Telegraphic  codes. 
Telephone. 

3—5  P  Wharves, 
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Wharves  and  depots. — Shipping  and  landing   of  merchandise.     Negotiations  on  deposited  merchandise. 

Eeceipt.     "Warrant.     Eeal  and  fictitious  depots.     The  warrant  and  the  Customs  House. 
Custom  and  Excise  Duties. — Powers  of  the  admirdstration  of   Customs.     Classification  of  the  duties. 

Eegime  of  merchandise.     Custom-house  tariffs.     Declarations.     Mode  of  acquittal  of  duties. 

Temijorary  admissions.     T^va.^c  \n '' Acquits  a  caution."     Excise.     Eegime  of  spirituous  liquors. 
Marine  Insurance. — Policy.     Premiums.     Insurable  commodities.     Action  taken  in  cases  of  abandonment 

and  damage.     Laws  of  York  and  Antwerp.     Eranchises  and  series.     Laws  concerning  particular 

and  general  averages  with  applications.     Accountancy  with  regard  to  marine  insurances. 
Banhing  Accountancy. — Banking  transactions.      Accountancy.      Duties  of  banks,  portfolio,  _  standards, 

deposits,  advances,  accounts-current.     Balances  and  balance-sheets.     Financial  participations. 
Industrial   Accountancy.— G\2,%si^(i&twvL   of   works   to   be   accounted   for.      Accounts    of    construction. 

Accounts  of  manufacture  relative   to   a  series  of   isolated   works.      Manufacturing  accounts 

relative  to  a  work  continued  with  successive  conversions  of  raw  material.     Workshop  accounts. 

Extant  accounts.     Permanence  of  the  inventory.     Balances.     Balance-sheets.     Evaluation  of 

the  capital  necessary  for   an   industry.      Eelation  between  the  set  charges   and  production. 

Administration  of  great  industrial  enterprises. 
Accountancy  pertaining  to  the  "Armement." — Accounts  of  vessels,  of  voyages,  of  maintenance  and  repairs, 

of  insurances,  of  reservations,  of  consignees.     Balance-sheet  of  a  navigation  company. 

Mathematics  applied  to  Commerce  and  to  Banhing. 

Exchange. — Method  of  negotiation  by  exchange.  Variations  in  the  prices.  Conversions  by  exchange. 
Current  exchange.  Paris  quotation.  "  Arbitrage  "  of  exchanges.  "  Arbitrage  "  of  bills  and 
trading  places.  "  Arbitrages "  of  debt  and  credit,  of  purchase  and  sale,  speculation. 
Examination  of  parity  ("  co^e  cA«^;*/e  ")  and  of  net-cost.  Bank-orders.  Study  of  exchange 
when  the  relations  are  at  par  intrinsically.  Application  to  the  resolution  of  the  calculations 
of  "  arbitrages." 

Precious  metals  and  moneys. — Quotations  of  bullion.  Commercial  relation  of  gold  and  silver.  Alloys. 
Standards.  Various  kinds  of  metallic  and  fiduciary  coins.  Bank  of  Erance  and  Bank  of 
England.  Clearing-houses  and  Chambers  of  Compensation.  Monetary  systems  :  (o)  France. 
Latin  Union.  Countries  having  adopted  the  French  monetary  system.  (6)  Countries  where 
the  monetary  system  is  based  on  the  decimal  system,  (c)  Countries  where  it  is  based  on  the 
duodecimal  system.     Monometallism  and  bimetallism.     Gold  Points.     Parities  of  G-old  Points. 

The  Bourse. — Exercises  concerning  Bourse  transactions.  Graphical  representation  of  purchases,  sales, 
the  position  of  payers  and  receivers  of  premiums,  of  firm  operations  against  premiums  and 
premiums  against  premiums.  Scale  of  premiums.  Speculator's  note-book.  Quotation  of 
foreign  values.  Arbitrations  of  these  values.  Fixed  combined  exchange,  "  Arbitrages  "  on 
continuations. 

Operations  of  Insurance  Companies. — Tables  of  Mortality.  Ideas  regarding  probabilities.  Life-annuities. 
Immediate.     Deferred.     Temporary.     Life  insurances. 

9.  Modern  Languages,  Commercial  Section. — English  is  an  obligatory  language  in  the  Commercial 
school.     The  following  remarks  will  sufficiently  indicate  the  nature  of  the  course : — 

FinsT  Teae. 

Modern  Languages. 

English  {obligatory). — Ordinary  parlance,  idiomatic   phrases,    commercial  terms.      Free   conversations 

between  professor  and  pupils.     Grammar.     Syntax. 
Arabic,  German,  Spanish,  Modern  Greeh,  Italian,  Russian  (The   second  language  is  optional).— Frequent 

conversational  exercises.     Technical  expressions  and  terms   employed  in  commerce.     Heading 

and  translation  of  the  commercial  course.     Grammar.     Syntax. 

Second  Yeae. 

Modern  Languages. 

English  (obligatory),  and  Arabic,  German,  Spanish,  Modern  Greele,  Italian,  Bussian  (The  second 
language  is  optional). — Continuation  of  the  first-year  course.  Study  of  the  grammatical 
difficulties.  Commercial  correspondence.  Circulars.  Reading  of  manuscript  letters.  Technical 
conversation  between  professor  and  pupils  on  a  subject  already  studied  and  explained. 

10.  Merchandise,   Commercial  Section. — The  course  in  this   subject  is   orientated   as  indicated 
hereunder : — 

FiEST  Yeae. 

Merchandise. 

Mineral  Kingdom. — Minerals.  Metals.  Materials  of  construction.  Limestones,  cements,  etc.  Eock- 
oils,  coal,  various  combustibles.     Chemical  industry.     Mineral  dyes.     Chemical  manures. 

Vegetable  Kingdom. — Wood  and  timbers.  Oil  seeds.  Grain-oils.  Olive  oil.  Soap  trade.  Vegetable 
waxes.     Drugs.     Vegetable  dyes. 

Animal  Kingdom. — Fats.  Stearine.  Butters.  Tallows  and  lards.  Feet  and  fish  oils.  Animal  wax. 
Eemains  of  animals  (skins,  hidef<,  etc.). 

Second  Yeae. 
Merchandise. 

Vegetable  Kingdom, — Cereals.  Legumes.  Feculents.  Commercial  fecula).  Wheat,  rye,  etc.  Farinas, 
Sugars.  Coffees.  Cocoas.  Peppers.  Vanilla.  Teas.  Tobacco.  Cottons,  Flax  and  hemp. 
Grain  alcohols.    Wines.     Beer.     Cider. 

Animal  Kingdom. — Hides  and  skins.     Wools.     Cocoons.     Silks.     Summary  of  ideas  concerning  spinning. 

The  products  are  studied  from  a  commercial  rather  than  an  industrial  point  of  view.     The  studies 
are  completed  by  visits  to  the  principal  works  of  the  district. 

11, 
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developed.  iTeZiZ'SlF^TC:^^^^^^^  ™'^°^*'  °^  ^^^^^  ^'''''^''  ^P^^^^^''^'  ^«  ^^^^ 

PlEST    TeaE. 

Economic  Oeography. 

General  ideas  ofCosmograph/,  Meteorology,  and  Carioqraphy. 

titudy  0/ JVance.— Eecapitulation  of  physical  geography 

Agriculture.-GMltnve^  Meadows.  Forests.  Cattle.  Fishing.  Value  of  agricultural  production, 
iixtractive  industries.  Metallurgies.  Textiles.  Aliments.  Chemicals,  etc.  Value  of  industrial 
production.  Internal  commerce.  Transports.  Markets.  External  commerce.  G-eneral  and 
^$'^001°™/'°"^'^®'  Commercial  treaties.  Merchant-service.  Movement  of  navigation.  Laws 
ot  1881  and  1893.  Bill  of  1899.  French  colonies.  Concern  of  France  in  the  commerce  of  her 
colonies.     Her  rank  among  the  colonial  powers.     Ideas  concerning  administrative  geography. 

Utiier  couritries  of  Jiurope.—^&me  division  as  for  France.  The  United  Kingdom  of  Great  Britain  and 
Ireland.  Germany.  Austria.  Hungary.  Belgium.  The  Netherlands.  Switzerland,  Italy. 
bpain.  Portugal.  Scandinavia.  Russia.  Balkans.  Eoumania.  Bulgaria.  Servia.  Montenegro. 
Turkey  m  Europe.     Greece. 

Second  Teae. 

Economic  GeograpJiy. 

French  Africa.~Mger:\^.,  1!:m\\%,   situation,  surface,   and  populations.    Eelief,   natural  regions,   coasts, 

climate,  and  agriculture.     Mines,  quarries,  and  industries.     Ways  of  communication.    Principal 

markets.     Foreign  commerce.    Maritime  trade.     Stations  in  the  extreme  south.    French  markets 

in  the  south  of  Algeria.     Touat.     Saharia.     Trans-Sahara  projects. 
Western  Africa.— ^Quegal.     Soudan.       French    Guinea.      The   Ivory   Coast.     Dahomey.     France   and 

England  in  "Western  Africa.     Anglo-French  convention  of  1890.     Anglo-French  agreements  of 

14th  June,  1898,  and  21st  March,  1899. 
Congo.     Oubanghi.     France  at  Bahr-el-Ghazal  and  at  Lake  Tchad. 
Islands  of  the  Indian  Ocean.     Madagascar  and  dependencies.     Eeunion. 
French  Coast  of  the  Somali. 
English  Africa. — Colonies  on  the  West  Coast.     South  Africa.     Protectorate   of   Central  Africa.     East 

Africa.  _  Zanzibar.     Egypt.     Egyptian  Soudan.     Islands  of  the  Indian  Ocean.     Mauritius,  etc. 

Britannic  Somali, 
Africa  (various  possessions). — German  Africa.    Cameroons  and  Hinterland  of  the   Amadaoua.     South- 

East  Africa.    German  Eastern  Africa. 
Portuguese  Africa. — Archipelagoes  of  the  Azores,  Madeira  and  Cape  Verd.    Portuguese  Guinea.    Islands 

m  the  Gulf  of  Guinea.     Colony  of  Angola.     Mozambique. 
Belgian  Congo. — Productions.     Ways  of  communication.     Commerce  and  trading   companies.     TurJcish 

possessions.     Tripoli.     Eoutes  and  caravans  to  the  Soudan.     Italian  possessions.    Italian  colony 

of  Erythrea.     Protectorate  of  the  Italian  coast  of  the  Somali.     Spanish  possessions.    Presidios. 

The  Canary  Islands.     Spanish  Islands  of  the  Gulf  of  Guinea. 
Independent  Africa. — Morocco.     Abyssinia.     The  Eepublic  of  Liberia.     Eepublics  of  the  Transvaal  and 

the  Orange  Free  State. 
Asia. — Russia,  Siberia,  Caucasus.       Turhey,  Asia  Minor,  Armenia,  Syria,  Palestine,  Arabia.     Plateau  of 

the  Tran.     Persia.     Afghanistan.     Baluchistan. 
British. — British  India.    Ceylon.    Burmah.    Straits    Settlements.    Hong  Kong.  French.   Settlements 

of  the  French  Indies  :     French  Further  India.     Cochin  China.     Tonquin.     Anam.     Cambodia. 
Eastern  Asia. — Eecent    European  acquisitions   in  China :  Port  Arthur.     Wei-Hai- Wei.     Kiao-Tcheou. 

Quang-Tcb^ou. 
East  Indian  Ides. — The  Philippines.     The  islands  belonging  to  the  Netherlands. 
Oceania. — Australasia.     The  continent   of  Australia.     Tasmania.     New  Zealand.     Fiji.     New  Guinea. 

New  Caledonia.     New  Hebrides.     Polynesian  Archipelagoes.    French  settlements  of  Oceania. 

The  Hawaii  or  Sandwich  Archipelago. 
America. — United   States.     Eeeapitulation  of    physical    geography.       Agriculture.      Mineral    wealth. 

Metallurgy.    Alimentary,  textile  industries,  etc.     Eailways.    Markets.     Importations.    Exporta- 

tions.     Maritime  trade. 
Dominion  of  Canada.    Mexico.     Central  America.     The  Antilles. 
South  America.— Colnrabm.     Venezuela.     Guiana.     Brazil.     The    La  Plata  Eepublics.     Chili.     Peru. 

Bolivia.    Ecuador. 

12.  Public  and  Civil  Law,  Commercial  Section.— The  course  in  this  belongs  to  the  first  year,  and  is 
as  follows : — 

Public  and  Civil  Law. 

Public  and  Administrative  i«w.— Great  public  powers.     Judiciary  organisation.   Tribunals  of  Commerce. 

Consuls.     Higher  Council  of  Commerce  and  Industry.     Chambers  of  Commerce. 
Civil  Zaw.— Possession  and  exercise  of  civil  rights.    Successions.    Testaments.  Contracts  and  obligations. 

Proof.     Sale.    Hire. 

13.  Legislation  in  regard  to  Industry  and  Labour,  Commercial  Section.— These   first-year  courses 
deal  with  the  following  matters,  viz.  :^ 

Legislation  affecting  Industry  and  Labour. 
Industrial  iratw.— Patents,     Manufacturer's   and  trade   marks.     Commercial  names  and  signs.     Literary 

and  artistic  property.     Dangerous  establishments.  ^       ■  i 

Legislation    relating    to    Workmen.-^Deed    of    apprenticeship.      Wages.    Dismissals.     Garnishments. 

Professional  syndicates.     Coalitions.     Conciliations.     Strikes.     Accidents.  _  ^ 
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14.  Legislation  afectiiig  Commerce,  Sea-trade,  Fiscal  Question,  the  Customs — Commercial  Section.    : 
The  important  matters  are  treated  as  shewn  hereunder,  and  are  dealt  with  in  the  second  year  only : — 

Commercial,  Marine,  Fiscal  and  Custom-house  Legislation. 
Commercial  Law. — Sources  of  commercial  law.     Traders  and  commercial  records.     Commercial  accounts. 

Intermediate  agents.      Commercial  security.      Transports.      Commercial  effects.      Commercial 

sales.    Clearing-houses  and  Houses  of  Compensation.    Liquidation.    Eehabilitation.    Bankruptcy. 
Marine  Law. — Sources  of  marine  law.     Vessels  and  shipowners.     Captains  and  crews.     Eesponsibilities. 

Marine  mortgage.     Freight  contracts.     Bottomry.     Marine  insurances. 
Fiscal  and  Custom-house  Legislation. — The  budget  of  the  State,  of  the  Departements,  communes  and  public 

establishments.     Direct  and  indirect  taxes.    State  monopolies.    Registering.    Stamp.    Customs. 

Tariffs.       Commercial    treaties.      Free-trade   and    protection.       Bonds.       Docks.       Greneral 

warehouses. 

15.  Political  Economy  and  the  History  of  Commerce — Commercial  Section.^-These  also  are  second- 
year  subjects,  and  developed  as  follows  : — 

Political  Economy  and  History  of  Commerce. 
Political    Economy.— 'PvoA.nciion.      Circulation.       Colonisation.       Distribution.      Consumption.      The 

population  and  the  State. 
History  of  Commerce. — Economic  role  of  commerce.     Influence  of  commerce  on  civilisation.     Commerce 

in  ancient  times.      Commerce  in  the  Middle  Ages.      Commerce  in  modern  times.      Colonial 

system.     Commercial  treaties.     Economic  transformations. 

IG.  French,  Caligraphy,  etc. — Commercial  Section. — These  subjects  are  treated  as  hereunder  : — 

FiBST  Teae. 
French  Commercial  Correspondence. — Itapid  recapitulation  of  the  Grammar.     Orthographical  difficulties. 

Analytical   study    of   punctuation   based   on   logical    analysis.      Simple    commercial    letters ; 

transmission  of  a  command.     Forwarding  of  documents  and  notices  of  issue  of  bills  ;    delivery 

of  commercial  effects,  domiciliations,  interventions,  drafts  on  account,  unpaid  returns,  renewals, 

letters  of  recommendation,  circulars,  etc. 
Writing. — Exercises  on  the  different  styles  of  writing. 

Second  Teae. 

French  and  Commercial  Correspondence. — Commercial  correspondence.  Exchange  of  letters  and  telegrams 
relating  to  the  conclusion  of  business  treaties  between  natives  and  foreigners.  Discussion  of 
conditions  serving  as  the  basis  of  a  series  of  operations.  Overtures  of  credit.  Consignments. 
Participations.  Commercial  intelligences.  Terms  used  in  the  description  of  the  state  of  a 
market.  Litigious  correspondence.  Eedaction  of  reports  bearing  on  questions  studied  by  the 
Chamber  of  Commerce  of  Marseilles ;  Custom-house  taxes,  public  works,  commercial 
legislation,  etc. 

Caligraphy. — Exercises  on  the  different  styles  of  writing.     Application  to  book-keeping. 

"  Conferences  "  in  French. 

In  these  "  conferences ''  the  pupils  in  succession  lecture  to  their  comrades  on  various  questions  of 
accountancy,  economical  geography,  merchandise,  legislation,  and  political  economy.  The  lectures  are 
given  before  the  director  and  the  professors  of  the  school. 

The  pupils  have  the  intervals  between  the  lectures  for  the  preparation  of  questions  on  which  they 
are  to  speak.     Beading  the  lecture  is  interdicted,  but  very  brief  notes  are  permissible. 

The  very  satisfactory  results  of  these  exercises  have  encouraged  the  authorities  not  only  to 
maintain  them,  but  to  give  them  the  fullest  possible  development. 

17.  "  Armemcnt,"  Commercial  Section. — This  first-year  course  covers  the  following  matters  : — 

"  Armement." 
Principal  shipbuilding  yards.  Description  of  the  construction  of  wood  and  iron  vessels.  Decks,  and 
compartments.  Masts  and  rigging.  Anchors  and  chains.  Displacement.  Tonnage.  Eegistering 
companies.  Steam-engines:  boilers,  bedding  of  machinery,  shafting,  propellers,  and  combustibles. 
Ship's  Papers  and  various  laws  relating  to  the  mercantile  navy.  Commercial  routes.  Visits 
during  the  year  to  shipbuilding  yards,  docks,  etc. 

18.  "  Section  de  la  Marine.''— The  above  account  completes  the  statement  of  the  work  done  in  the 
Commercial  section.  That  done  in  the  Marine  section  is  very  different  in  many  respects.  It  will, 
therefore,  be  treated  in  detail,  as  in  the  previous  section. 

19.  Commerce  and  Accountancy,  Marine  Section. — This  subject  is  treated  as  follows : 

B.— THE  MARINE  SECTION. 

FiBST  Teae. 
Commerce  and  Accountancy. 
Commercial  Ariihmefia.-^Short    methods    of    calculations.     Interest.      Discount.     Complex    numbers. 
Operations  on  these  numbers.     Conversions.     Mean  maturity.     Bills  discounted.     Accounts- 
current  and  interest. 
Exchanges.— Varchaaea.   Sales.  Invoices.   Eegulation  of  exchanges.    Coin.  Effects  of  commerce.  Eeturns. 
Merchandise  Exchange.— Ita  operations.     Xet  cost.     Parities.     Practical  applications. 
Transports.— Ya,vioaa  kinds  of  transports.    Tariffs.    Documents.    Invoices.  Bill  of  lading.    Eesponsibility 

of  captains  and  crews.     Insurances.     Charter-party.     Freighting. 
Book-keeping.— Tenna  concerning  book-keeping.     The  account.     Theory  of  general  accounts      Auxiliary 
book-keeping,  general  book-keeping.     Practical  exercises  of  application.     Balance     Inventory 
Balance-sheet.  Second 
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Commerce  and  J^ecou^^^^^^  and  Excise.  Powers.  Tariffs. 

moi-.    n«f    Z  f/'J^f^  °^  spirituous  bquors.     Various  documcDts: 

depdfs  ^"^'^''ouses.-Yanous  exploitations.     Eeceipts.     Warrant.     Eeal    and    fictitious 

Marine    Insurances.  -  Definitions.      Classifications    of   averages.      Eules    of    York    and    Antwerp. 

Jixemptions  and  series.     Laws  concerning  averao-es 
Post   and  Telegraph    OJices.-T^xeB      Packing  of   bills°and  invoices.     International  communications. 

ielegraphic  orders.     Telephone. 

rtf  77f'~"^"5-^'°/"°'^';    ^''^'"r  ^'','^  obligations.    Parquet  and  Coulisse,    Cash  and  term  transactions. 
General  theory  of  Accountancy. -AnalyB,,  of  various  series  of  accounts.     Organisation  of  books  and 

accounts  in  the  various  kinds  of  companies. 
Jfono(7ra;5;i!es.— Book-keeping  for  armament  establishments 
Man<7es.-Exchanges.     Eatcs  of  exchanges.    Exercises  on  exchanges. 
Precious  ^^j^^^p-Q^ot'^tion  of  bullion.     Coin.     Minometallism  and  bimetallism.     Monetary  systems. 

Compound  Inter  est. -GeneTaMovmu]^.  Investments  of  intermittent  duration.  Discount  by  compound 
interest.  JNumencal  tables  :  their  uses.  Annuities.  Investment  annuities.  Amortization 
anuuities. 

Insurances.— Tables  of  mortality.     Life-annuities.     Life-insurances. 

20.  Commercial  Legislation,  Marine  Section.— This  is  a  first-year  course,  and  is  developed  as  shewn 
hereunder : —  j  '  r 

Commercial  legislation. 

Public  Zaw.— The  Constitution.  Organisation  of  public  powers.  Legislative  power.  Chamber  of 
Deputies.  Senate.  Executive  power.  Promulgation  of  laws,  Judiciary  power:  Organisation 
of  the  various  jurisdictions,  especially  of  tribunals  of  commerce  and  councils  of  experts. 
Commercial  representation  :  of  the  Council  of  commerce  and  industry,  of  the  Chambers  of 
Commerce,  of  the  French  and  foreign  Chambers  of  Commerce.  Project  of  the  Chambers 
of  Navigation,  of  consuls.     Countries  within  and  without  Christendom;  consular  jurisdiction. 

Civil  Law. — Deeds  of  the  civil  state.  _  Minority.  Tutelage.  Family  councils.  Ordinary  testaments. 
Testaments  on  sea.  The  equality  in  partition.  Eeserve  ;  the  disposable  share  ;  representation. 
Authentic  and  private  deeds.     Testifying  proof  in  civil  and  commercial  law.     Eent-lease. 

Commercial  Lciw. — Greneral  ideas  regarding  commerce  and  commercial  law.  Traders  ;  commercial  deeds  ; 
interest  of  distinction.  Various  kinds  of  trading  companies.  Companies  in  a  collective  name  ; 
limited  joint-stock  company.  Joint-stock  company ;  shares,  obligations.  Companies  with  a 
variable  capital.  Partnerships.  Commercial  brokers,  ship-brokers ;  insurance  ship-brokers. 
Bankruptcy  ;  judiciary  liquidation  ;  bankruptcy. 

21.  Maritime  Legislation,   Marine  Section. — This  subject,  of  special  importance  to  students  of  the 
section,  is  thus  treated  : — 

Navigation  Laws. 
Maritime  Laiv. — Maritime  law  in  times  of  peace  and  in  times  of  war.  General  ideas.  Sources  of  maritime 
law.  Vessels.  Ship-holders  and  "  armateurs."  Eight  of  various  creditors  :  privileges,  mort- 
gages, law  of  precedence ;  ordinary  creditors.  Abandonment  of  the  vessel  and  of  freight 
(jettisoning  cargo).  Chartering  or  freighting.  Distinction  between  general  and  particular 
averages.     Laws  of  York  and  Antwerp.     Bottomry.     Marine  mortgage  ;  general  ideas. 

General  ideas  regarding  marine  insurances.  Special  laws  as  to  the  insurance  of  persons 
and  property.  General  ideas  regarding  fire,  accident,  and  life  insurances.  Ship's  Papers.  Sea- 
affairs  ;  marine  registration.     Commercial  marine  tribunals. 

Freight :  freightings.  Stowage.  Insurances.  Custom-duty.  Soundness.  Naval  hygiene. 
Ideas  concerning  the  French  and  foreign  sanitary  police  (decree  of  the  4th  February,  1896). 

Manifestos :  Manifestos  of  destinations.  Manifestos  of  transit.  Consular  manifestos. 
Manifestos  of  victualling. 

22.  Languages,    Writing,  etc.,   Marine  Sec/ion.— These  subjects  are   taken   as   indicated   in   the 
following  statement : — 

FmsT  YEA.IJ. 
Modern  Languages. — English  (obligatory). — Conversational  exercises.  Grammar.  Syntax.  Correspondence. 
Frenih  and  Correspondence. — The   same  programme  as  for  the  Commercial   Section,  the  course  being 
common  to  both  sections  during  the  first  year. 

Second  Yeae. 
English. — Study  of  marine  terms.     Conversational  exercises.     Accounts  of  the  sea.     Grammar. 
French  and  Acts  relating  to  the  Sea. — Sea-acts.     Their  utility.     Legal   dispositions   relative   to  these 
documents  ;  indications  which  they  contain  as  to  the  form  which  should  be  given  to  them. 
Log-book.     Petitions  and  declarations  lodged  with  the  Consuls.     Marine  accounts. 
Caligrapliy.  (Years  1  and  2). — Exercises  on  the  different  styles  of  writing;  the  course  is  common  to 
both  sections. 

23.  Physics  and  Chemistry,  Marine  Section.— The  course  covers  two  years,  and  is  taken  as  shewn 
hereunder : — 

FiBST  Year. 
Physics. 
General  Ideas.      Hydrostalios.-'Pa.aca.l's  principle.     Hydraulic  press.     General  properties   of    heavy 
liquids  in  equilibrium.     Archimedes'  principle,     Floating  bodies.     Densities.     Specific  weight. 
Determination  of  densities. 
Statics  of  Gases.— Gravity.     Atmospheric   pressure.     Barometers.     Mariotte's  law,   manometers.     Air- 
pump.     Pumps.     Syphons. 
CaZoncs.— General  effects.     Thermometers.     Co-efficients  of   dilatation.     Changes  of   state.     Solution, 
'  refrigerant  mixtures.     Formation  of  vapours.     Ebullition.     Evaporation.     Distillation.     Lique- 
faction of  gases.     Calorimeter.     Eadiation,  conductivity.  Physics 
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Physics  and  Ohemistry. 

A.  Physics.— ^iaXic  electricity.     Electric  machines.     Atmospheric   electricity.     Magnetism.      Magnets. 

Laws  ot  Poles.  Action  of  the  earth.  Declination.  Inclination.  Process  of  magnetisation. 
Dynamic  electricity.  Law  of  contacts.  Electric  current.  Intensity.  Electromotive  force. 
Eesistance.  Electric  unities  in  use.  Electro-magnetism.  Action  of  currents  on  magnets  and 
reciprocal  actions.  Electro-dynamics.  Ampere's  laws.  Magnetisation  by  currents.  Appli- 
cations to  telegraphy.  Induction.  Summary  conceptions.  Induction  coil.  Dynamo-electric 
machines.     Telephones.     Electric  units. 

B.  OAewwiJry.— Laws.    Nomenclature.    jMctalloids.    Summ.ary  of  ideas  concerning  oxygen  and  hydrogen 

compounds.     Metals,  generalities  and  properties.     Metallic  oxides.     Salts.     Bertholet's  laws. 

24.  Mathematics,  Marine  Section.— T^he  Mathematical  courses  are  the  following  :— 

First  Yeae, 
Oeometry  and  Trirjonometrij. 
Plane  Geometry. — Straight  line.     Circumferences,  similar  figures.     Measurement  of  areas. 
Plane  Trigonometry. — Trigonometrical  lines.     Trigonometrical  tables.     Solution  of  triangles. 

Arithmetic  and  Algebra. 
Elements  of  Arithmetic— 'Numemtion.     Whole  numbers,  their  properties.     Vulgar  fractions.     Decimal 

numbers.     Squares  and  square  roots.     Metric  system.     Eatios  and  applications. 
.Elements  of  Algebra.— A\gehra.ic   calculation.     Equations   of  the   1st   and   2ad   degree.     Progressions. 
Logarithms. 

Second  Teah. 

Geometry  and  Trigonometry. 
Oeometry   of  Space. — Straight   lines   and   planes.      Polyhedrons.      Eound   bodies.      Common   curves. 

Ellipse.     Axes.     Parabola.     Helix. 
Spherical  Triijovometry. — Fundamental     relations    between    the    elements   of     any   spherical    triangle 

whatsoever.  'Special  relations  relative  to  a  right-angled  spherical  triangle.    Solution  of  spherical 

triangles. 
Arithmetic  and  ^(yeJra.— Eecapitulation  of  the  first  year's  course.     Algebraical  calculation.      Algebraical 

fractions.     Powers.     Eoots.     Eadicles.     Negative  fractional  and  incommensurable  exponents. 

Arrangements.  Permutations.  Combinations.  Binomial  theorem  of  Newton.    Series.    Functions. 

Logarithms  considered  as  exponents.     Ideas  concerning  derivatives. 

25.  Drawing,  Marine  Section. — The  drawing  in  the  first  year  is  linear  and  free-hand  sketches, 
and  in  the  second  year  landscapes  from  copies  and  from  Nature. 

2G.  Physical  and  Economic  Geography,  Marine  Section. — The  courses  are  as  follows  : — 

First  Teae. 
Physical  and  Economic  Geography. 

The  idea  of  general  geography  :  The  globe.     Maps.     Projections  and  developments.     The  sea.     Oceans. 

Surface  and  depth.     Tides.     Winds  and  currents.     The  earth.     The  five  continents. 
Europe. — Eelief.    Hydrography.    Monographs  on  the  States  of  Europe.    Surface.    Population.    Climate. 

Productions.     Principal  markets.     Commerce.      Trade  of  the  various  ports.     The  mercantile 

navy. 

Second  Tear. 

Physical  and  Economic  Geography. 
Europe. — English  and  Danish  possessions. 
Asia. — French,  English,  and  Portuguese  possessions. 

Eecent  acquisitions  of  France,  Eussia,  England,  and  Germany. 

American  protectorate  of  the  Philippines. 
Africa. — French,  English,  Portuguese,  Spanish,  Italian,  Turkish,  and  German  possessions. 
America. — French,  English,  Dutch,  Danish,  and  Spanish  possessions. 
Oceania. — French,  English,  Dutch,  Ancient  Spanish,  German,  and  Portuguese  possessions. 

27.  Maritime  History,  Marine  Section. — This  course  belongs  to  both  years,  and  is  developed  aa 
indicated  in  the  following  programmes. 

First  Tear. 
Maritime  Sistory. 

Colbert.  The  India  Company.  Classes.  Marine  guards.  Progress  in  naval  construction.  Development 
of  the  Dutch  power.  The  Dutch  wars.  Condition  of  the  French  American  colonies  before  the 
war.  Louis  XIV.  The  Privateer  War.  Beginning  of  the  decadence  of  the  navy.  The  English 
at  Gibraltar.  Louis  XV.  Complete  decadence.  The  Spanish  War.  Disloyal  provocations  on 
the  part  of  England.  Euin  of  the  royal  navy.  France  and  England  in  the  Indian  Ocean, 
Treaty  of  Aix-la-Chapelle.  Contests  in  America.  Continental  war.  Treaty  of  Paris.  Loss  of 
colonies. 

Second 
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■T?sc    i     P/-,i    •  Second  Teak. 

Efforts  °^T<fi  --;*° -J^t^iJil^^te^.  1^^-toration  under  Louis  XVI.     The  ordinances  of  1776. 

Expedition  The  JaLnfJnST'  .  ^^^^'^st  Eepublic.  The  "  Dlrectoire."  The  Egyptian 
con\ineZ-  bSadrTrl  tj  ot  S  The  N^ff  .^'T  f  A----  Tho  E.pirf  ^The 
E.plorat:ons  in  Oceania.  E^ltf  c^Tonie^^  ct7.e°sl  o^rnSr'"^^"""  "'°  ^^"°^"^^''P  '^^^^• 
Last  .i^^raS^SS:.  ^^c^J^^'^Z col^=?  --     ^^^^  --^'-- 

.eond  ^^^i^iS'^^^^SS^i:^:^^^^:^^  P---  and  in  the 

FiiiST  Tear. 
^«..^  iLr.oA„....  (Pra^^^^^^^^^  ^      ^^  ^^      ^  ^^.^^.^^  ^^^^^      ^^^.  ^_^^^  ^^  construction 

The  hul  nnH  if«  f"'^''*"!^^-  Stocks  Wood  and  iron  vessels.  Decks  and  compartments. 
PuL.  ilTnii  accessones.  Repairing  docks.  Moating  docks  and  raiding  apparatus. 
EvoZions,  etc  ^"^b^'-kations.     Tonnage.     Register  companies.     Principle°s  of  stowage. 

Second  Teae. 
mval  Mechanics JTh^^^^^^  description  of   a   vessel   and   plans   of  same.      Displacement. 

IndiffL,;r.frw  ^^  of   gravity   and   metacentre ;    transversal  and  longitudinal   stability. 

vos5  frJ:  .  '  Q?^-,^.'''*^'']^  equihbrium.  Effect  of  weight-carrying  on  stability.  The 
wltrZT-  Stability  under  sail;  rolling  and  pitching  ;  straining  of  masts  and  rigging. 
JS;  P,  f/'°'  T."""'  ""'^l.^^^  ^-^^e,  reserve  of  stability;  practical  rules  regarding 
stability.     Rudder,  evolutions,  radii  of  evolution  and  of  gyration. 

«..  ..  29  ^««««"'-*'"<?i««rf  nigging,  Marine  Seclion.-Thk  course  belongs  to  both  years.     Its  details 

FiHST  Teae. 

JJanmivring  and  Rigging. 

The  Nautical  School  for  seamansUj,  and  rigging.-M^%U,  yards,  ropes,  blocks,  tackles,  sails,  knots,  anchors 

splices,  anchoring  and  various  other  kinds  of  work. 
Study  of  the  rigging.— Fntt'mg  in  order.     Manoeuvring  with  sails. 
Roadstead  and  sea  rigging.—MnucBUYres  concerning  masting.      Anchors.      Rowing   and   sailing   boats 

ideas  concerning  the  riggmg  of  a  sailing-ship. 
Steering. school.— The  compass-card.      Ship's  compass.     Course-compass  and  its  gimbals  and  binnacle 

Ordinary  log.     bmall  patent  log.     Hand-line.     Leadsman.     Thomson  sounder.     Kignals  of  the 

International  Code. 

Second  Teae. 
Manceuvreswithpower.— Tia.wseva,  their  strength.     Land  apparatus  for  loading,  etc.     Punt   or  litrbter. 

Apparatus  on  board.     Tackle.     Masting.     Careening.     Unshipping  and  hanging  the  rudde". 
Anchors  and  cables. — Various  models  ;   manoeuvring  with  same. 
Theory  of  evolutions  under  sazZ.— Effect  of  wind  on  ships.     Effect  of  resistance  of  water.     Manoeuvres 

with  sailing  vessels,  with  small  boats,  in  embarkation. 
Manoeuvres  of  a  steam-ship. — Various  propellers.     Towing. 
Manoeuvres  in  the  case  of  bad  weather. 
-SmoMsacci^^enzJs  to  the  rigging.     Damages  to,  or  loss  of,  rudder.     Damages  to  the  hull.     Leaks.     Runnino- 

aground.     Raising  a  sunken  vessel.     Ship  afire.     Lighting  the  ship.     Rules  of  the  road.  ° 

Pht/sics  of  the  Globe. — Regime  of  the  winds.     Atmospheric  perturbations.     Seas.     Currents.     Soundings 

of  great  depth.  ' 

30.   Cosmography  and  Navigation,  Marine  Section. — The  courses  include  not  only  cosmography  and 

navigation  in  a  general  sense,  but  also  nautical  computation.     The  following  is  an  indication  of  the 

detail : — 

PiEST  Teae. 
Cosmography  and  Navigation. 

Cosmography. — Preliminary.  Definitions.  Diurnal  motion.  Theodolite  and  equatorial  telescope. 
Horizontal  and  equatorial  co-ordinates.  Actual  form  of  the  earth.  Meridian  instruments. 
Catalogues  of  stars.  Celestial  globes.  The  sun.  Annual  apparent  motion.  Ecliptic.  Signs 
of  the  Zodiac.  Ecliptic  co-ordinates.  The  seasons.  Ecliptic  motion  of  the  sun,  law  of  areas. 
Precession  of  the  equinoxes.  Terrestrial  zones.  Twilight.  Zodiacal  light.  Actual  motion  of  the 
earth  around  the  sun.  Measurement  of  time.  True  time.  Meantime.  Sidereal  time.  Equations 
of  time.  Different  kinds  of  years.  Calendar.  Moon  and  planets.  Apparent  motion  of  the  moon 
in  its  orbit.  Path  of  the  nodes.  Synodical  and  sidereal  revolution.  Phases.  Spots  and  rotation. 
Eclipses  of  the  moon  and  sun.     Generalities  concerning  the  planets. 

Navigation  by  rechoning — Sea-charts.  Theory  and  properties.  Log.  Compass.  Courses.  Eormulse 
of  reckoning.  Point  and  quarter  point  reduction  tables.  Problems  of  reckoning.  Currents, 
Tides.     Causes.     Definitions.     Tidal  annual. 

Second  Teae. 
Cosmography,  Navigation,  and  Nautical  Computations. 

Nautical  Almanac. — To  find  the  mean  time  interval  between  the  transit  of  two  stars,     Meridian  passages. 
Sextant. — Theory  and  use.     Artificial  horizons.     Corrections  of  altitudes. 
Chronometer,  regulation  and  use.     Counters.  « 

Triangle  of  position. — Calculation  of  time;  favourable  circumstances.  Real  and  apparent  rising  and 
setting  of  a  star. 

Calculation 


This  might  be  called  "seamanship.'- 
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Calculation  of  latitude. — By  the  meridian  ;  at  any  moment  whatsoever,  under  favourable  circumstances  ; 
by  circummeridian  and  polar  altitudes. 

Calculation  of  azimuth. — Tables.     Amplitude  of  the  points  of  rising  and  setting. 

Longitude  by  chronometers ;  circle,  curve  and  line  of  altitude.     Three  methods  of  calculation. 

Observed  point. — By  an  horary  altitude  and  the  meridian  or  a  circummeridian  altitude;  by  two  simul- 
taneous or  non-simultaneous  altitudes  ;  by  the  Lalande  and  Marcq  Saint-Hilaire  method. 

Navigation  without  the  chronometer. — Latitude  from  a  meridian ;  regulation  of  the  binnacle  watch  ; 
variation  by  the  amplitude  of  the  bud,  by  the  altitude  of  a  star,  by  the  tables  of  Labrosse,  and 
by  the  pole-star. 

Orthodromic  navigation. — Angle  of  initial  route  and  distant.  Drawing  of  the  great  circle  on  the  sea- 
chart.     Eegulation  of  the  compass.     Tables  of  deviation  and  compensation. 

31.  Mechanics  and  the  Steam-engine,  Marine  Section. — The  details  of  the  two  years  are  the 
following : — 

FiEST  Teaii. 

Mechanics  and  Steam-engines. 
Mechanics. — Statics.     Forces,  their  measure  ;  composition  and  decomposition  of  concurrent  and  parallel 

forces  ;  moments  of  forces,  gravity,  centre  of  gravity,  couples.     Composition  of  any  system  of 

forces  whatsoever  applied  to  a  solid  body;  condition  of  equilibrium  ;  case  where  the  solid  body 

is  obstructed  by  an  obslacle.     Lever,  balance,  pulley,  differential  pulley,  wheel  and  axle  and 

inclined  plane ;  passive  resistances. 
Preliminary  ideas. — Atmospheric  air.      Principle  ot   the   barometer.      Water   vapour.      Vaporisation. 

Latent  heat.    Total  heat  of  vaporisation.    Tension.    Expansion.    Marriotte's  law.     Salt-water; 

its  composition.     Measure  of  concentration.     Principle  of  Archimedes. 
Description  and  Applied  Mechanics. — Classification  of  marine  engines.     Summary  review  of  the  essential 

organs.     Cylinders.     Safety-valves.      Jacketting.      Slide-valves.      Piston.      Crank,  and  similar 

details  of  steam-engine. 
Management  and  keeping  in  repair  (damage). — Keeping  the  boilers  filled.     Piring.     Damages  to  the 

boilers.     Leaks.     Pire.     Means  of  draining  a  ship,  etc.,  etc. 
Conversion  of  one  type  of  condenser  into  another. 

Practical  P.rercises. 

In  order  that  these  theoretical  studies  may  have  practical  value,  the  pupils  make  weekly  excursions,  in 
the  course  of  which  they  visit  the  principal  merchantmen.  They  obtain  exercise  on  the  sea  in 
the  handling  of  the  oar  and  the  sail  and  various  marine  instruments,  under  the  direction  of  a 
marine  officer.  They  receive  practical  instruction  in  masting  and  seamanship  on  board  the 
Corvette  de  I'ecole  des  Mousses. 

SECOlfD   TeaE. 

Mechanics  and  Steam-engines. 

Kinematics. — Movement  about  a  point ;  velocity  and  acceleration  ;  fall  of  bodies  ;  curvilinear  movement. 

Translation  and  rotation  ;  velocity  and  angular  acceleration.     Moment  of  inertia. 
Dynamics. — Law  of  inertia.     Movement  of  a  point  subjected  to  the  action  of  constant  force.     Mass. 

Quantity  of  movement.     Work  of  forces.     Theory  of  vis  viva. 
Description  of  Engines. — Various  propellers.     Evaporating  apparatus.     Various  types  of  marine  boilers. 
Accessories  of  boilers.     Collectors.     Purifiers.     ]Jryers. 

Water-pipes.  Ensemble  of  a  furnace.  Smoke-stacks,  etc.  Apparatus  of  distribution. 
Pipes.  Eegisters.  Valves.  Various  slides.  Various  expansions  and  organs  which  produce 
them.  Various  condensers.  Accessories  of  the  condenser.  Pumps  and  various  auxiliary 
apparatus. 

Applied  Mechanics.     Eapid  reversing.     Eccentric-wheels.     Crank.     Helices. 
Work  of  the  engines.    Indicator.    Various  curves  and  their  discussion.    Work,  evaluation 
of.     Horse  and  horse-power.     Steaming.    Principle  and  working  of  the  stearing-gear.   Principle 
of  the  hydraulic  apparatus  ;  accumulators. 

Practical  Exercises. 

Physical  acclimatisation  to  a  sea  life.  Various  exercises  in  the  masting  of  the  Corvette  des  Mousses  and 
in  the  rowing  and  sailing  boats  of  the  School. 

This  completes  the  course  of  the  Marine  Section. 

32,  The  Colonial  Section. — Prance  deems  the  education  of  those  who  are  to  be  directly  occupied  in 
her  colonial  possessions  to  be  a  matter  of  importance,  and,  consequently,  the  instruction  in  the  Marseilles 
School  of  Commerce  endeavours  to  supply  an  education  specially  adapted  to  the  needs  of  those  who  are 
concerned  in  her  colonial  products. 

The  following  programme  is  a  sufEcient  indication  of  the  work  in  the  Colonial  Section :  — 

Commerce  and  accountancy.  Mathematics  applied  to  commerce.  English.  Second  languages.  Economic  geography. 
Commercial  and  maritime  legislation.     French  and  cdramercial  correspondence.     Caligrapbv. 

Colonial  Froclncis. 

General  ideas  concerning  climatology,  geology,  botanical  geography,  geography  of  the  intertropical  countries, 
considered  from  an  agricultural  poiirt  of  view. 

Oceanography.  The  great  cold  and  hot  streams  of  the  Ocean ;  their  action  on  vet^etation.  Causes  of 
rain  in  intertropical  regions.     Cloud  ring.     Winter  rains.  ° 

Land  and  sea  breezes.     Monsoons.     Cyclones.     Typhoons,  etc. 

Regions  to  windward  and  regions  to  leeward,  Veqetable 
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Vegetable  Products. 

Alimenty  plants  of  u'arm  ommtnes -Grains.  Roots.  Tubercles.  Fruits.  Vegetable..  Sugar  plants.  Derivative 
industries.     Manufacture  of  feoulas,  sugar  works,  distilleries 

Aromatic  spiaes.— Pepper,  cloves,  nutmeg,  cinnamon  bark,  vanilla." 

Stimulant  and  narcotic  products.— Coffee,  tea,  kola,  cocoa,  opium  tobacco 

Textile  fibres.— Long,  silk  and  short  silk  cottons.     Jute,  Kamie,  Abaca,  Hennequin. 

Oleaginoxis gram  awrf /«(»;*.— Earth-nuts,  sesames,  cottons,  oils,  cabbage-trees,  copras.  Derivative  industries  :  Soap- 
works,  stearme  works. 

Qiims  and  resins.     Caoutc  one  and  gutta-percha s.     Woods  and  barks. 

V 

Animal  Products. 

Ivory.  Ostrich  feathers.  Products  of  fishing :  Fish,  mother-of-pearl,  pearls.  Various  industries :  Icthyology. 
Cod-liver  oil.     Preserved  fish. 

Mineral  Produa/,t. 
Prospecting.    Sodas.     Metallic  veins  and  alluvions.     Quartz  and  auriferous  alluvions.    Placers.    Nickel.    Antimony. 
Chromium.     Iron.     Blast-furnaces.     Mineral  oombustibles. 

Selection  of  agricultural  labourers  for  the  warm  countries.  List  of  the  comparative  resistance  of  various 
races  :  Negroes,  Chinese,  Annamites,  Malays,  Hindoos,  natives  of  New  Hebrides,  etc. 

CMnial  QeograpTiy, 
Dififerent  kinds  of  colonies.     Commercial  advantages  of  colonisation.      An  historic  glance  at  the  various  systems 
adopted  by  the  principal  colonisers.      Reasons  of  their  successes  or  failures.     Role  of  the  great  colonising 
companies. 

Detailed  study  of  the  principal  French  colonies  from  the  point  of  view  of  the  conditions  of  their  economic 
development.  Advantages  offered  to  emigrants,  rCgime  of  the  lands,  recruiting  of  manual  labour,  financial 
regime,  go\ernnient  and  administration.     Hygiene. 

Colonial  Legislation. 

General  organisation  of  the  colonies.  Legislative  regime;  civil,  commercial,  industrial,  and  criminal  laws.  Political 
and  administrative  organisation  ;  Governors,  consuls  g6ni5raux  and  colonial  Commissions  ;  municipal  councils. 
Representation  of  the  colonies  in  Parliament.  Judiciary  organisation  ;  civil,  criminal,  and  administrative 
justice.  Financial  organisation.  Institutions  of  credit.  Colonial  banks.  Special  study  of  the  organisation  of 
certain  colonies  ;  Algeria,  Tunis,  Further  India,  Madagascar.  Customs  regime  between  the  colonies  and  the 
metropolis.     Commercial  role  of  the  consuls. 

History  of  Colonisation. 

Portuguese  colonisation.  Oils  and  the  trade  in  spices.  Spanish  America  and  the  commercial  monopoly.  Seville  and 
Cadiz.     Colonial  France  from  1515  to  1688. 

First  expeditions.  Richelieu  and  Colbert.  The  great  trading  and  colonising  companies — in  Holland,  in 
England,  and  in  France. 

The  wars  between  France  and  England.     Choiseul's  policy. 
The   United    States    and    the     Spanish    Republics  of  South    America.       Contemporaneous    colonial    conceptions. 
Suppression  of  monopolies,  of  slavery,  of  the  India  Company.      The  methods  of  colonisation.      Colonies  of 
exploitation  ;  Java  (Holland).     Indies  (England).     Cuba  (Spain). 
Colonies  for  peopling.     Canada,  The  Cape,  Australia  (England).     Rivalry  between  the  Russians  and  the  English  in 
Asia.     The  Transcaspian.     Colonial  expansion  of  France  in  Africa  and  Asia  (Algeria,  Tunis,  Further-India). 
Exploration  of  Africa  by  France,  England,  Germany,  Belgium,  and  Portugal. 

Hygiene  of  iVarm  Countries, 
Colonisation  and  hygiene.     The  climates  of  tropical  countries.     Hot  climates  and  the  human  organism. 
Departure  for  the  colonies,  voyage,  arrival. 

The  new  habitation  ;  how  sliould  people  eat  and  dress  ?     Mode  of  existence.     Work.     Exercise. 
Duties  of  the  colonial  citizen.     Urban  hygiene.     Disease  and  convalescence. 

33.  Evening  and  Sunday  Courses. — Besides  the  regular  courses  already  referred  to,  there  are 
evening  courses  from  8  to  930  p.m.,  and  Sunday  from  9  to  12  for  mechanics,  and  for  commercial 
employes  from  8'30  to  10  p.m.     The  courses  are  as  follow  : — 

Meclianioians. 
Higher  Course. — Mechanics,  arithmetic,  algebra,  description  of  machinery,  management  of  machinery. 
Elementary  Course. — Same  subjects. 
Sunday  Course.— Fvench,  drawing,  geometry,  history,  and  geography. 

Commercial  Employe.i. 
Evening    Courses. — English,     Grerman,     Italian,    Spanish,     commercial     correspondence,     French, 
caligraphy,  stenography,  commercial  computations,  accouutancy,  commercial  law. 

34  CoMcZ«sion.— The  preceding  courses  shew  the  thoroughness  of  the  French  conception  of  what 
is  necessary  by  way  of  Commercial  education. 
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CHAPTER  LVII. 


Commercial  Education  in  Germany. 


[J.  W.  TURNER.] 


The  commercial  schools  of  Germany,  not  including  the  university  grade,  may  be  classified  thus : — 

SigTier  Grade. 

T.  Commercial  schools  whose  diploma  qualifies  for  a  Freiwillige   (one  whose  service  in  the  army   is 

limited  to  one  year). 
il.  Eealgymnasiums,  realschulen,  and  technical  schools  having  a  special  commercial  section,  and  whose 

diploma  qualifies  for  a  Freiwillige. 

Secondary   Grade. 

III.  Commercial  schools,  with  or  without  a  section  for  commercial  apprenticeship,  whose  diplomas  do  not 
qualify  for  the  short  term  of  army  service. 

W .  Commercial  schools  specially  intended  for  apprentices  who  are  already  in  business. 

G-EOTJP    I. 

Pupils  enter  the  commercial  schools  of  higher  grade  about  the  age  of  14.  The  course  extends  over 
three  years  as  a  rule,  but  several  schools  have  a  four  years'  course.  The  hours  of  study  per  week  in  the 
regular  course  of  these  schools  are  never  less  than  thirty,  and  in  some  cases  reach  as  high  as  thirty- 
seven.  Some  of  the  higher  grade  commercial  schools  have  several  distinct  divisions.  The  following, 
for  example,  is  tl-e  organisation  of  courses  in  the  Dresden  Commercial  Higher  Grade  School : — ■ 

1.  Higher  division. 

2.  Division  for  apprentices. 

3.  Commercial  Course. 

1.  Higher  Commercial  Course. 


Higher  Division. 


Pupils  are  not  admitted  to  the  higher  division  under  1-1  years  of  ap;e. 
equal  to  fourth-yiar  standard  of  the   realschule   or   realgymnasium.      The 
following  on  a  preparatory  training.     The  time-table  for  the  higher  division  is  as  follows  : — 


Their  attainments  must  be 
course  is  for  three   years, 


Dresden  Commerciat,  ScnooL— Higher  Divisio-V. 


Subjects, 


Commercial  Law     

Science  of  Commerce 

Commercial  Correspondence    

Book-keeping  and  Office  Operations 

Commercial  Reckoning 

German  Language  and  Literature 

French  Language  and  Correspondence . 
English  Language  and  Correspondence . 

({eneral  and  Commercial  Geography 

General  and  Commercial  History  

Commercial  and  Political  Economy 

Chemistry    

Technology 

Physics    , 

Natural  History 

Mathematics  

Caligraphy  

Drawing  


Itali, 


Hours  in  the  wei^k. 


stenography.  J 


Optional . 


Preparatory 
Course. 


:^2 


First  Year  iSecond  Year 
Course.  Course. 
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34 


Third  Year 
Course. 


38 

2 
2 


Division 
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Division  for  Apprentices. 

The  minimum  age  for  admission  into  this  division  is  14,  and  the  educational  qualification  the 
primary  mstri^ction  standard.  The  course  for  this  class  of  students  is  one  of  four  years— two  year^ 
preparatory  and  two  years  special.     The  following  is  the  time-table :— 


Subjects. 

Preparatory 
Course. 

First  Year 
Course. 

Second  Year 
Course. 

Study  of  Commerce    

1 
1 

'""2 

2 

1 

Aooountanoy  and  Office  Operations    

1 

1 

Correspondence  

1 

Commercial  Reckoning 

3 
3 
1 

2 

German 

1 

Geography    , 

2 

Hours  in  the  week 

8 

8 

8 

Study  of  Merchandise  ^      '                                             ( 

1 

French    J-Optional    -; 

2 
2 

2 

Bnglish   J                                                   ( 

2 

Commercial  Course. 

The  minimum  age  for  admission  to  the  Commercial  Course  is  14,  and  the  qualification  is  the 
ordinary  primary  standard  with  French  added.  The  course  lasts  one  year,  and  is  intended  for  those  pupils 
who  wish  to  acquire  a  training  in  certain  theoretical  knowledge  before  entering  business.  The  following 
is  the  time-table  : — 

Hjurs  per  week. 

Study  of  Commerce,  Exchange,  Banking. . .  ...         ...         ...  3 

Accountancy  and  Office  Operations         ...  ...         ...          ...  4 

Correspondence       ...         ...         ...         ...  ...         ...         ...  3 

Commercial  Reckoning      ...         ...         ...  ...         ...         ...  G 

German        ...          ...          ...         ...          ...  ...         ...         ...  3 

Commercial  G-eography      ...          ...          ...  ...         ...          ...  3 

Study  of  Merchandise        ...         ...         ...  ...         ...         •••  3 

Erench  5 

Caligraphy    ...         ...  ...         2 


32 


Stenography  (optional) 


Higlier  Commercial  Course. 
The  minimum  age  for  admission  to  this  division  is  10.     The  course  lasts  for  one  year,  and  is 
intended  for  those  who  have  completed  their  course  in  the  realschnle.     The  aim  of  such  students  is  to 
become  acquainted,  in  a  short  time,  with  the  essentials  of  a  business  training.     The  following  is  the  time- 
table for  this  division : —  ^^  , 

Hours  per  week. 

2 


Commercial  Law     ... 

Study  of  Commerce  and  Political  Economy 

Commercial  Correspondence 

Accountancy 

Commercial  Beckoning 

Technology,  Study  of  Merchandise 

History  and  Commercial  Geography 


2 
2 
4 
4 
3 
3 

20 


German  Language  and  Literature  ^ 

English  Language  and  Literature  >  optional 

Erench  Language  and  Correspondence  ) 


4 
4 
4 

12 


The  Public  Commercial  School  at  Leipzig,  founded  by  the  Chamber  of  Commerce  and  subsidised 
by  the  Government,  has  three  distinct  division8-(«)  the  higher  school  with  a  course  of  three  years 
during  which  the  hours  of  attendance  per  week  are  respectively  37,  35,  37  ;  (i)  a  division  tor  commercial 
apprentices,  with  a  course  of  three  years,  ten  hours'  attendance  per  week  ;  and  («)  a  special  advanced 
oommercial  course,  lasting  one  year,  subdivided  into  two  classes  viz.,  one  for  regular  students  who  attend 
thirty  hours  each  week,  the  other  for  commercial  apprentices  who  spend  eleven  hours  per  week. 
Other  types  of  commercial  schools  existing  in  Germany  are  :— 
{a)  Those  in  which  the  studies  are  the  same  as  in  a  realschnle  for  the  first  three  years,  specialising 
in  commerce  during  the  last  three.  .      ,^  ■  .     n  u  f 

(J)  Those  with  a  six  years'  course,  hours  ranging  from  thirty-one  to  thirty-five  per  week ;  age  ot 

admission,  same  as  realschnle.  »         ,„  j-  r  n        ..1  t,„ +1,^  ^„„ninr 

(c)  Those  with  a  three  years'  preparatory  course,  7  to  10  years  of  age,  followed  by  the  regular 

course  of  six  years.  ^^^^^  jj_ 
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GrEOUP   II. 

The  realschulen  of  Germany  are  attended  by  boys  who  intend  to  follow  a  business  career.  The 
early  years  of  the  course  ai'e  devoted  to  general  instruction  in  modern  languages,  mathematics,  natural 
sciences,  geography,  drawing,  tinging,  gymnastics.  In  the  latter  years  of  the  course  the  instruction 
becomes  more  special  in  character.  The  great  feature  of  the  realschulen  is  the  splendid  success  realised 
in  the  teaching  of  modern  languages.  Mr.  Consul  Powell,  in  his  most  instructive  report  on  commercial 
education  in  Germany,  published  at  the  end  of  1898,  says  that  his  object  in  writing  is  "to  make  it 
apparent  how  widely  and  energetically  the  German  nation  is  aroused  to  the  necessity  of  commercial 
education  as  an  important  factor  in  their  newly-developed  competition  with  other  trading  nations,  and 
especially  is  it  noteworthy  to  remark  how  the  study  of  modern  languages  is  being  encouraged  and  fostered 
by  the  nation  at  large." 

The  following  is  the  time-table  of  the  commercial  section  of  the  Ober-Eealschule,  Karlsruhe 

(1902)  :— 

Hours  per  week. 

German — commercial  correspondence  ...  ...  ...  ...  •••  2 

„         language 2 

French — commercial  correspondence  ...  ...  ...  ...  ••■  ^ 

„         conversation           ...         ...  ...  ...  ...  •••  ...  2 

English — commercial  correspondence  ...  ...  ...  ...  ...  2 

„          conversation          ...         ...  ...  ...  ...  .-•  •••  3 

Book-keeping            ...          ...          ...  ...  •■•  ...  ••■  ••■  2 

Commercial  science  ...         ...         ...  ...  ...  ■••  .-■  •••  2 

„           arithmetic          ...         ...  ...  ...  ...  •■•  •••  ^ 

geography         « 

History           ...         ...          ...          ...  •••  •••  •••  ■••  •••  2 

Stenography  ...         ...         ...         ...  ...  ...  ...  •••  ...  2 

Gymnastics    ...         ...         ...         ...  ...  ...  ...  •••  ...  2 

Italian             ...          ...         ...         ...  ...  ...  ...  ••  ...  3 
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Ghoup  III. 

The  lower  grade  commercial  schools  have  courses  designed  for  commercial  apprenticeship.  The 
age  of  admission  is  not  less  than  14,  and  the  courses  are  for  two  or  three  years.  The  elementary  division 
of  the  Commercial  Schobl  at  Hanover  has  five  classes  of  six  monthseach,  held  in  early  morning. 

Geoup  IV. 

The  schools  coming  under  this  class  are  specially  intended  for  apprentices  who  are  already  in 
business.  The  courses  are  from  two  to  four  years,  and  students  put  in  an  attendance  of  ten  to  fifteen 
hours  in  the  week,  made  up  before  10  in  the  morning  and  after  6  in  the  evening.  Apprentice  schools  are 
most  numerous  in  Saxony,  where  attendance  is  compulsory  after  the  completion  of  the  primary  school 
course.  The  subjects  generally  studied  in  Groups  III  and  lY  are  modern  languages,  book-keeping, 
commercial  arithmetic,  commercial  geography,  and  commercial  correspondence. 

The  great  German  system  of  special  commercial  schools  has  no  parallel  in  any  other  part  of  the 
world.  Connected  with  the  system  are  schools  intended  tn  meet  the  requirements  and  conditions  of 
youths  of  varying  ages,  attainments,  and  opportunities.  The  lad  apprenticed  early,  with  a  knowledge  only 
of  primary  school  subjects,  is  able  to  attend  a  commercial  apprentice  school  some  part  of  the  day  to 
learn  more  about  his  particular  branch.  The  lad  who  is  looking  forward  to  apprenticeship,  and  who  needs 
some  special  preparation,  has  no  difficulty  in  obtaining  the  instruction  he  requires.  The  youth  who 
desires  to  qualify  for  a  good  position  in  the  business  world  can  choose  the  realschule  or  the  commercial 
school.  The  young  man  who  seeks  the  highest  business  training,  and  who  will  hold  a  position  of  the 
greatest  responsibility,  may  enter  the  Commercial  High  School,  Leipzig — the  Commercial  University  of 
Germany.     A  description  of  this  institution  follows  : — 

The  Commercial  High  School,  Leipzig. 

Estahlishment. — The  Commercial  High  School  of  Leipzig  was  established  in  1898  by  the  Chamber 
of  Commerce  in  Leipzig  in  conjunction  with  the  Senate  of  the  University.  The  Chamber  of  Commerce 
accepted  all  the  financial  habilities  tor  ttie  first  two  years,  but  the  Minister  of  the  Interior  and  the  City 
Council  also  contributed  towards  the  support  of  the  institution  during  that  period. 

Objects. — The  Commercial  High  School  exists  for  the  following  objects : — 

(1)  To  give  opportunity  for  deeper  general  and  commercial  education  to  grown-up  young  people  who 
want  to  devote  themselves  to  commerce,  including  banking,  book-trade,  etc. 

(2)  To  give  opportunity  to  teachers  of  commercial  schools  for  the  necessary  theoretical  and  prac- 
tical continuation  of  their  education. 

(3)  To  give  opportunity  to  practical  commercial  men  and  members  of  related  professions  to  expand 
their  knowledge  in  special  branches  of  commercial  sciences. 

Teaching  Staff. — The  teaching  staff  consists  of  three  groups  : — 

(1)  The  professors  and  lecturers  of  the  Leipzig  University  ; 

(2)  The  teachers  of  the  Public  Commercial  School,  Leipzig ; 

(3)  Various  special  teachers  of  languages  and  special  subjects.  As 
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As  the  students  of  the  Commercial-  High  School  are  allowed  to  hear  all  lectures  held  in  the 
Leipzig  University,  a  large  field  of  general  knowledge  is  open  to  them  which  thoy  can  extend  according 
to  their  requirements.  Since,  too,  the  staff  of  the  Public  Commercial  School,  Leipzig,  has  been  enlarged 
for  the  purposes  of  the  High  School,  and  is  going  to  be  further  enlarged,  a  comprehensive  and  thorough 
'technical  training  in  all  commercial  subjects  is  guaranteed,  and  there  is  no  fear  that  German  students 
will  lose  the  ground-work  of  a  purely  commercial  education.  This  point  has  not  been  overlooked  by  the 
Director  of  Studies,  who  is  mainly  responsible  for  the  syllabus  of  work. 

Oovernment. — Tho  institution  is,  for  the  present,  under  the  Minister  of  the  Interior,  but  the 
management  consists  of  a  board  composed  of — 

One  representative  of  the  Grovernment ; 

One  representative  of  the  City  Council  of  Leipzig ; 

The  President  of  the  Chamber  of  Commerce  ;. 

Two  members  of  the  Chamber  of  Commerce,  in  addition  to  the  President ; 

Three  University  Professors,  selected  by  the  University  Senate  ; 

Two  teachers  of  the  Public  Commercial  School,  selected  by  their  Board ; 

The  Director  of  Studies. 

The  Chairman  of  the  Board  is  the  President  of  the  Chamber  of  Commerce. 

In  the  engagement  of  special  teachers,  and  in  matters  of  material  organisation,  the  consent  of  the 
Chamber  of  Commerce  is  necessary,  but  in  all  other  points  affecting  the  management  of  the  institution 
the  Board  is  free  to  act  within  its  own  constitution. 

Director  of  Studies. — The  Director  of  Studies  is  engaged  for  a  term  of  two  years  by  the  Chamber 
of  Commerce  on  the  recommendation  of  the  Board.  Acting  in  conjunction  with,  and  under  the  super- 
vision of,  the  Board,  he  has  the  immediate  management  of  the  High  School.  Before  the  beginning  of 
every  half-yearly  term  it  is  his  duty  to  consult  the  professors  of  the  University  whose  lectures  are 
included  in  the  plan  of  studies,  and  also  the  other  members  of  the  teaching  staff,  and  to  arrange  the  time- 
table so  as  to  give  due  consideration  to  all  subjects. 

Admission. — To  do  all  the  necessary  work  in  connection  with  the  admission  of  students  to  the 
High  School  the  Board  appoints  two  from  among  its  own  members — one  a  member  of  the  Chamber  of 
Commerce,  the  other  a  University  professor — to  act  in  conjunction  with  the  Director  of  Studies  and  a 
representative  of  the  Government  as  a  Board  of  Matriculation.  The  Director  of  Studies  is  Chairman  of 
this  Board. 

Gondilions  of  Admission. — The  conditions  of  admission  to  the  Commercial  High  School,  Leipzig, 
are : — 

(1)  Aliturienfen  from  the  German  High  Schools— nine  years'  course— gymnasium,  realgymnasium, 
upper  realschule. 

(2)  Abiturienten  from  Commercial  High  Schools — i.e.,  such  institutes  whose  highest  class  is  on  a 
level  with  the  highest  class  of  schools  under  (1). 

(8)  Teachers  educated  in  seminaries  who  have  passed  their  examinations. 

(4)   Commercial  men  who  have  passed  the  one-year  military  service  examination  and  have  finished 
their  term  of  commercial  apprenticeship. 

These  must  prove  their  moral  and  intellectual  fitness  to  tho  satisfaction  of  the  Board  of 
Matriculation.     The  Board  also  decides  as  to  the  fitness  of  foreign  candidates  applying  for  admission. 

Applications. — Applicants  for  matriculation  must  apply  personally,  with  necessary  school 
references  and  certificates,  to  the  Director  of  Studies  within  four  weeks  of  the  notification  of  a 
new  term. 

Candidate's  Promise. — When  the  candidate  has  satisfied  the  Board  of  Matriculation,  he  signs  a 
declaration  that  he  will  submit  to  the  rules  of  the  school,  and  as  evidence  of  good  faith  he  confirms  his 
action  by  hand-shake  with  the  Chairman  of  the  Board.  After  these  preliminaries  are  completed  he 
receives  his  certificate  of  admission,  called  a  matriculation  card  ;  identification  card,  containing  Christian 
and  surname,  birth-place,  and  present  lodging ;  book  and  programme  of  lectures,  and  hearer's  card 
for  attendance  at  the  University.  Ko  student  is  allowed  to  attend  both  the  University  and  the 
High  School. 

Plan  of  Studies. — The  course  of  studies  is  calculated  for  four  half-yearly  terms.     The  subjects 

I.  National  Economy. 

(1)  General  Political  Economy,   with  a  short  supplementary  course  in  the  History  of  National 
Economy. 

(2)  Special  Political  Economy  and  Practical  National  Economy. 

(3)  Science  of  Finance. 

(4)  History  of  National  Economy,  especially  History  of  Commerce. 

(5)  Social  Politics,  especially  the  Labour  Question.  II. 
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II.  Juriaprudence. 

(1)  Commercial,  Bills,  Marine  Law— practical  and  written  exercises  in  these  subjects. 

(2)  International  Law,  especially  for  students  who   want  to  devote  themselves  to  the  consular 
service  or  intend  to  go  into  foreign  countries. 

(3)  Bankruptcy  Law. 

(4)  General  fundamental  doctrines  of  Law  of  Obligation. 

(5)  Law  on  Authorship,  Copyright,  Book  Trade. 

(6)  Trades  Law,  Workmen's  Assurance. 

III.  Geography. 
Eegular  lectures   are   given  in  the  University  on   General  and  Physical  Geography, 
Political  and  Economical  Geography,  Ethnology,  Sociology,  Anthropology. 

IV.  Commercial  Exercises. 

(1)  Correspondence  and  OfiBce  "Work. 

(2)  Commercial  Arithmetic. 

(3)  Political  Arithmetic. 

(4)  Technology  of  Textile  Industries. 

(5)  Chemical  Technology, 

(6)  Book-keeping. 

(7)  Foreign  Languages. 

(8)  Shorthand  and  Typewriting. 

V.  Pedagogic  Lectures. 

Students  who  wish  to  become  teachers  of  commercial  schools  take  up  the  course  of  pedagogic 
lectures  in  the  Commercial  School  Teachers'  Seminary,  a  branch  of  the  Public  Commercial  School. 

VL  General  Education. 

Students  are  advised  to  hear  lectures  held  in  the  University  in  history,  literature,  art,  modern 
languages,  and  natural  sciences,  but  never  to  lose  sight  of  the  point  that  they  must  in  no  term  take 
up  too  many  lectures,  as  they  are  not  only  to  hear,  but  properly  digest,  all  the  matter  heard. 

Pees. — The  admission  fee  is  twenty  marks  (£1)  for  Germans  and  fifty  marks  (£2  10s.)  for 
foreigners.  The  matriculation  card  of  the  Commercial  High  School  entitles  the  holder  to  a  "  hearer's  " 
card  at  the  University.  For  attendance  at  the  University  lectures  and  the  seminary  exercises  of  the 
University,  the  respective  fees  have  to  be  paid  to  the  Secretary  of  the  University  by  the  student.  The 
fees  for  lectures  and  exercises  in  commercial  sciences,  foreign  languages,  etc.,  held  outside  the  University, 
are  settled  by  the  High  School  Board,  and  are  paid  to  the  Secretary  of  the  Chamber  of  Commerce.  Such 
fees  are  not  higher  than  those  usually  charged  in  German  Universities.  The  students  of  the  University 
at  Leipzig  are  entitled  to  take  part  in  all  lectures  and  exercises  held  outside  the  University,  as  well  as  in 
the  pedagogic  seminary  of  the  Commercial  Public  School,  as  "  hearers,"  on  taking  out  a  "  hearer's  "  card 
and  paying  the  fees. 

Persons  of  more  advanced  age,  who,  for  some  reason  or  other,  cannot  be  received  as  matriculated 
students  of  the  Commercial  High  School,  may  be  admitted  as  "  hearers"  by  the  Director  of  Studies.  The 
fee  for  such  "  hearer's"  card  is  4s.  per  half-yearly  term.  It  does  not  entitle  the  holder  to  attendance  at 
University  lectures,  for  which  a  special  "  hearer's"  card  is  necessary. 

Classification  of  Students. — The  subjoined  table  shows  the  classification  of  students  (a)  by  schools, 
(6)  by  nationality  : — 


Winter  term,  1902. 


Germans. 


Foreigners. 


Total. 


1.  Abiturienten  from  Gymnasium 

2.  Do  Realgymnaaium  

3.  Do  Upper  Realschulen 

4.  Do  Commercial  Schools   

5.  Teachers  educated  in  Seminaries   

6.  Commercial  men  with  one  yefir  Military  Certificate 

7.  From  other  professions 


26 
23 

2 

3 

29 

139 

6 

228 


42 
2 
4 

42 
1 

34 

0 

125 


68 

25 

6 

45 

30 

173 

6 

353 


Enrolment 
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Enrolment  and  «^es.-The  followiDg  table  gives  the  enrolment  and  ages  of  students  in  1902  :- 


18  years. 

19 

20 

21 

22 

23 

24 


26  to  30  years 
Over  30'     ,, 


Germans. 


16 
43 
41 
45 
44 
32 
2.-) 
15 
31 
12 


302 


Foreigners. 


21 
29 

28 
18 
24 
19 
4 
7 

10 
7 


167 


Total. 


37 
72 
69 
63 
68 
51 
27 
22 
41 
19 


469 


One  hundred  and  sixteen  of  these  left  at  the  end  of  the  summer  term,  bringing  the  total  to  353, 

£IS    ADOYOi 

Romes  of  Students.— The  following   table  shows  the  countries   from    which   the   High   School 
attendance  is  drawn  : — 


German  Empire. 

Prussia     160 

Saxony "^o 

Anhalt H 

Baden  4 

Bavaria    ; 13 

Bruhswick  9 

AlsAce 1 

Hamburg      2 

Hessen 5 

Meeklenburg-Schwerin 4 

Saxon  Altenburg    3 

,,      Coburg  Gotha 4 

,,      Meiningen    4 

,,      Weimar    3 

Sch warzburg  Sondershausen  1 

Wurtemberg  6 

302 


Foreign  Countries. 

Bulgaria  4 

Denmark 4 

France 3 

Greece  2 

Great  Britain s 

Holland    2 

Italy 2 

Norway    1 

Austria-Hungary  37 

Roumania    1 

Russia 83 

Sweden     3 

Switzerland 9 

Servia  8 

Turkey 3 

North  America  1 

South  America  1 


167 


Professions  of  FatTiers.- 
matriculated  to  May,  1902  : — 


-The  following  table  gives  the  professions  of  the  fathers  of  all  students 


Profession  of  Father. 


Germans. 

Foreigners. 

196 

128 

12 

4 

14 

1 

84 

23 

23 

S 

38 

7 

27 

21 

41 

33 

49 

14 

27 

18 

35 

2 

38 

17 

584 

276 

Total. 


Candidates  for 
office  of  com- 
mercial teacher 
(included  in 
total). 


1.  Kstablished  in  (a)  Commerce 

(h)  Banking , 

(c)  Hostelry 

(d)  Industries 

2.  Higher  officials  (Managers,  etc.,  in  these  professions) 

3.  Trade  masters 

4.  Agriculturists     

5.  Officials  of  State  or  city  

6.  Clergymen  or  teachers  

7.  Other  professions  with  University  education 

8.  Lower  officials    ' 

9.  Men  of  means 


324 
16 
15 

107 
31 
45 
48 
74 
63 
45 
37 
55 


16 


4 
22 
10 
11 
20 

2 

11 
10 


(116) 


Examinations  for  diplomas. — At  the  beginning  of  every  term  examinations  are  held  under  the 
chairmanship  of  a  Royal  Commission,  by  a  Royal  Board  of  Examiners  and  a  Board  selected  from 
University  Professors  and  teachers  engaged  in  the  Commercial  High  School.  The  constitution  of  the 
Board  is  one  commissioner,  four  representatives  of  theoretical  subjects,  three  of  technical.  This  Board 
is  empowered  to  engage  the  assistance  of  other  teachers  in  conducting  the  examinations.  The  examina- 
tions are  both  written  and  oral.  No  examinations  are  held  earlier  than  the  beginning  of  the  fifth 
half-year. 

Applications. 
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Applications. — -Applications  for  the  summer  term  examinations  may  be  made  to  1st  March,  tor 
the  wiater  term  to  1st  October,  and  must  be  addressed  to  the  Chairman  of  the  Board  of  Examiners. 
The  applications  must  be  accompanied  by  : — 

1.  A  biography  of  the  applicant,  with  date  and  place  of  birth,  religion,  profession  of  parents,  and 

a  detailed  description  of  subjects  studied. 

2.  A  list  of  lectures  and  exercises  attended,  certified  by  the  Director  of  Studies. 

3.  The  maturity  certificate  or  the  last  school  certificate,  and  commercial  references. 

The  fees  for  examinations  are  60  marks  (£3)  for  Grermans  and  100  marks  (£5)  for  foreigners. 

Obligatory  subjects. — The  obligatory  subjects  for  examination  are  :  — 

1.  Higher  commercial  arithmetic. 

2.  Book-keeping. 

3.  German  commercial  correspondence  and  office  work. 

4.  National  economy  and  science  of  finance. 

5.  Commercial  and  Bills  Law. 

6.  Elements  of  economical  geography. 

7.  Elements  of  history  of  commerce. 

It  bus  been  decided  to  add  commercial  correspondence  in  two  foreign  languages  to  the  obligatory 
curriculum. 

Candidates  for  positions  as  teachers  of  commercial  schools,  in  addition  to  passing  an  examination 
in  these  subjects,  have  to  tmdergo  a  test  in  teaching  and  an  oral  examination  in  pedagogy. 

Form  of  examination. — The  examination  consists  of  a  written  part  done  in  seclusion  and  a  verbal 
part.  The  written  work  does  not  exceed  four  hours  for  each  subject,  and  includes  questions  on  technical 
matters  in  sections  1  to  3  and  a  subject  or  subjects  selected  from  sections  4  to  7  in  the  obligatory  list. 
Candidates  failing  to  pass  either  branches  of  written  work  are  not  allowed  a  verbal  examination.  The 
verbal  examination  embraces  all  obligtory  subjects,  and  does  not  exceed  three  and  a  half  hours,  as  a  rule. 
Several  candidates  may  be  examined  at  the  same  time. 

Jlfferred  examinations. — A  candidate  failing  to  get  at  least  a  4th  grade  certificate  is  not  entitled 
to  a  diploma.  Ho  may  sit  again  for  examination  after  a  half  year  has  expired,  but  is  allowed  no  further 
chance.  If  iu  the  first  examination  he  passed  the  written  test,  he  is  only  required  at  the  second 
examiuation  to  answer  in  the  verbal  section. 

Certificates. — Two  kinds  of  certificate  are  issued,  but  only  to  matriculated  students  of  the 
Commercial  High  School,  Leipzig  : — 

1.  Diploma  to  commercial  men. 

2.  Diploma  to  teachers  of  commercial  schools. 


CHAPTER  LVIII. 
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CHAPTER  LVIII. 

Commercial  Education  in  Hungary, 


[a.  H.  KNIBBS.] 


1.  Introductory.—Speci^  scliools  for  instruction  in  Commerce  are  a  feature  which  originated  in 
Hungary—m  fact  throughout  Europe  generally— only  in  the  last  century. 

.  f  etore  their  creation  a  certain  orientation  of  a  commercial  character  was  often  given  to  part  of 
the  instruction  in  the  primary  schools ;  for  example,  pupils  were  familiarised  with  the  commercial 
applications  ot  arithmetic,  and  with  a  correspondence  style  in  writing  ;  they  were  accustomed  also  to  draft 
staterafints  of  business  matters.  Beyond  this,  special  drawing  courses  were  designed,  so  as  to  give 
manual  skiiiand  to  develope  good  taste,  and  this  with  the  direct  object  of  promoting  the  interests  of 
Hungarian  Commerce. 

In  the  Colleges  the  economic  and  technical  relationships  of  natural  products  were  specially 
reterred  to ;  geography  was  developed  from  the  economic,  industrial,  and  commercial  points  of  view, 
and  bo(^-k  eeping  by  double  entry  was  taught  as  a  sort  of  supplement  to  arithmetic. 

Faculties  of  law  had  chairs  for  commercial  science,  technology,  etc.,  and  at  the  end  of  the  18th 
century  Francis  Koppi,  a  Piarist,  issued  a  memoir  entitled,  "  A  Project  for  a  Commercial  Academy,"  the 
object  of  which  was  to  indicate  how  the  need  for  commercial  education  might  best  be  met. 

The  second  "  Batio  Educaiionis"  (1806)  was  marked  by  no  special  feature,  but  schools  were  held 
on  Sundays  for  obligatory  instruction  ;  these  afterwards  developed  into  the  schools  for  commercial  and 
industrial  apprentices.  In  Paris  the  opening,  in  1820,  of  an  "  Hcole  Speciale  de  Commerce;'  gave  an 
impulse  to  the  recognition  that  such  schools  were  a  modern  need.  The  Budapest  commercial  school 
followed  not  long  afterwards,  viz.,  in  1830  ;  one  was  opened  in  Leipzig  in  1831 ;  one  at  Zurich,  one  at 
Berlin,  and  one  in  Hamburg  in  1833,  and  one  in  Vienna  in  1840. 

2.  History. — This  first  Hungarian  commercial  school— that  opened  in  1830— was  started  by 
Emmanuel  Bibanco,  a  Silesian  school-master,  and  with  the  support  of  the  merchants  of  Pest,  was 
maintained  as  a  private  school.  At  the  end  of  the  first  year  it  became  a  day-school,  instead  of  a 
Sunday-school.     Starting  with  only  12  pupils,  it  had  at  the  end  of  three  years  no  less  than  100. 

The  Law  XVI  of  1840  compelled  every  merchant  to  keep  his  books  according  to  certain  well-defined 
rules,  and  this  helped  to  strengthen  the  teaching  of  commerce.  Cummercial  schools  were  started  at 
Kolozsvar  in  1839,  at  Brassd  in  1841,  at  Nagy-Kanizba  in  1843,  Kesmark  in  1845,  Sopron  and  Arad  in 
1848  ;  besides  these  there  were  many  others. 

In  1857  the  associations  of  wholesale  and  retail  merchants  created  the  Budapest  Academy  of 
Commerce.     Eor  the  school-year,  1857-8,  the  programme  was  as  follows  : — 

Harly  Commercial  TeacJiiiii/  in  Hungary. 


Subject. 


Classes  and  Hours. 


II. 


III. 


Total. 


Eeligion 

Hungarian     ... 

German 

French 

Italian 

Political  Economy     ... 

Book-keeping,  etc.    ... 

Arithmetic     ... 

Geometry  and  Drawing 

Elementary  Law 

Natural  History 

Merchandise ... 

Physics 

Chemistry 

Technology    ... 

Commercial  Geography,  History,  Statistics 

Writing 

Drawing 


2 
3 
3 

4 


2 
4 
3 

2 

4 


English  (optional) 


Totals 


35 
3 


3 
3 
3 
3 

2" 
3 

i 

4 


4 
2 


34 
3 


2 
2 
4 
3 
3 
3 
4 


33 
3 


4 
8 
8 

11 
G 
3 
7 

11 
3 
5 
9 
3 
4 
4 
3 
8 
2 
3 


102 
9 


This  exhibits  at  a  glance  how  complete  was  the  provision  made  for  commercial  teaching,  now  about 
half  a  century  ago,  in  Hungary. 

In  the  Polytechnicum  created  in  1857  (in  lieu  of  the  industrial  school  established  in  1844) ._ 
commercial  legislation,  exchange,  accountancy,  political  arithmetic,  the  description  of  articles  of 
commerce  the  G-erman  commercial  correspondence,  were  all  subjects  of  instruction,  with  a  view  to 
Qualifvin"-  pupils  for  the  higher  oiEces  in  connection  with  the  industrial  arts,  and  in  cgmmerce. 
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The  "  Eeal"  Sctools  developed  after  1850  embraced  special  commercial  teaching,  and  many  were 
transformed  into  commercial  schools.  This  is  true  of  the  Commercial  Eeal  School  of  Nagy-Ji^nizsa 
(1857)  ;  the  School  of  Commerce  of  Arad  (1860)  ;  the  Orthodox  Secondary  School  of  Commerce,  iirasso 
(1869),  and  the  Commercial  School  of  Debreczen  (1870).  . 

In  1868  the  military  law  accorded  the  right  of  reduction  of  military  service  to  one  year  to  all  pupils 
of  commercial  schools  of  three  classes.  In  1872  a  complete  organisation  for  the  giving  of  commercial 
instruction  was  established.  .  ao  4-      x. 

In  the  year  1879-80  there  were  12  secondary  commercial  schools,  with  35  protessors,  68  teachers, 
and  792  pupils;  32  primary  schools  of  commerce,  with  92  professors,  and  1,691  pupils. 

In  1883  a  special  academy  to  prepare  for  Oriental  commerce  was  created.  In  1884i  general 
instruction  was  separated  from  the  special,— the  former  being  relegated  to  the  primary  and  secondary 
schools;  while  the  latter  was  developed  with  greater  care,  and  restricted  more  closely  to  the  forms  of 
commercial  correspondence,  etc,  and  to  the  science  of  finance.  Trench  was  ranked  among  the  obligatory 
subjects. 

The  scheme  will  be  better  understood  from  the  following  programmes  : — 

Programme  for  Independent  Secondary  School  of  Commerce. 


Classes  and  Hours 
per  week. 

Subjects  (Special). 

Classes  and  Hours 
per  week. 

Subjects  (General). 

I. 

II. 

III. 

Total. 

I. 

II. 

III. 

Total. 

Hungarian  (Magyar) 
German 

Prench            

Commercial  Greography 

History 

Mathematics  ... 

Chemistry  and  Technology  . . . 

Physics 

3 
3 
3 
2 
2 
3 
3 

O 

3 
3 
3 

2 
2 
2 

2 
3 
3 

o 

8 
9 
9 

4 
6 
5 
3 

2 

Commercial  Arithmetic 

Book-keeping,  etc 

Commercial  Correspondence 
Merchandise,  Technology  ... 
Exchange,  Law,  Industrial 

Law 
National  Economy,  etc. 

Total         

Grand  Total 

5 
4 

3 
3 

2 

3 

2 

2 

3 
3 
2 
3 

2 
3 

11 
6 
8 
6 

4 
5 

9 

15 

16 

40 

Total         

21 

15 

10 

46 

30 

30 

26 

86 

Optional — English,  3,  3,  3=9  hours ;  applied  chemistry  (11)  2  hours;  practical  work  (counting- 
house  (III)  3  hours ;  writing  (I)  2  hours. 

Programme  for  Higher  Primary  School,  with  annexed  School  of  Commerce. 


Subjects. 


Primary  School — Classes  and 
Hours  per  Week. 


II. 


III. 


IV. 


School  of  Commerce — Classes  and 
Hours  per  Week. 


11. 


III.       Total. 


Oeneral. 
Eeligion  and  Morals 
Hungarian 
German  ... 
Erench     ... 

Commercial  Geography 
Commercial  History 
Hungarian  Constitution 
Mathematics 
Natural  History 
Chemistry  and  Technology 
Physics    ... 
Drawing  ... 
Writing  ... 

Singing    ... 

Gymnastics 

Special. 
Arithmetic  (Commercial) 
Book-keeping 

Commercial  Correspondence    ... 
Merchandise  and  Technology   ... 
Exchange,  Law,  and  Industrial  Law 
Political  Economy 
Practical  work  (Counting-house) 

Totals 


3 

1 


28 


30 


3 
3 

4 
2 

4 
4 
3 


10 
22 
12 
9 
8 
11 

o 

22 
9 
5 
5 

24 
3 


28 


6 

5 

10 

6 

4 
4 
3 


80 


-Commerce   only — 


It  will  be  seen  from  the  above  that  Hungary  has  given  considerable  attention  to  practical  means 
of  teaching  comniercial  knowledge,  and  that  over  twciily  years  ago  she  had  a  highly-developed  system. 

Under 
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Under  this  regime  there  were  in  1889-1800  the  following  schools  of  commerce  :- 

Schools  of  Commerce,  1889-1890. 
State  schools 

Commercial  schools  with  State  subsidy- 
Schools  of  societies        „              „  ' 
Private    ... 
Iteligious  bodies            


8 
8 
5 
5 
1 


Total— 15  independent  +  12  annexed  to  primary  schools      27 

These  had  77  classes,  2,637  pupils,  289  teachers. 

3.  Present  Organisation.— On  the  whole,  the  above  scheme  gave  general  but  not  complete  satisfac- 
tion, in  1889  Count  Csaky,  the  then  Minister  for  Public  Instruction,  invited  the  Higher  Educational 
Council  and  the  Chambers  of  Commerce  to  make  proposals  for  the  improvement  of  the  scheme  of 
commercial  education. 

In  1893  and  1894  congresses  were  held  by  the  "  National  Union  of  Teachers  of  Commercial 
bchools,     a  special  journal  for  "  Commercial  Education  "  having  been  founded  a  little  earlier. 

The  propositions  received  by  the  Minister,  discussions  thereon  in  the  journal,  and  by  the  Union, 
together  with  the  work  of  several  committees  convoked  by  the  successor  of  Count  Csaky  (J.  Wlassics),  led 
to  the  issue  of  order  No.  44,001  of  1895. 

The  new  regulation  suppressed  the  title,  "  Secondary  Schools  of  Commerce,"  and  also  that  of 
"  Commercial  Academy,"  replacing  them  by  "  Higher  School  or  Commerce."  The  three  grades  of  teaching, 
lower,  middle,  and  higher,  remained,  as  also  the  original  conditions  of  admission,  excepting,  however,  the 
admission-examination.  The  establishment  of  annexed  schools  for  commercial  instruction  in  the  case 
of  superior  primary  schools  was  allowed  on  the  condition  that  classes  V  and  VI  should  be  independent, 
instead  of  having  common  instruction.  Pupils  were  permitted  further  to  choose  as  the  second  obligatory 
language,  English  or  Italian  in  place  of  Prench,  and  the  maximum  hours  were  to  be  34  per  week. 

Every  higher  School  of  Commerce  must  have,  besides  the  director,  at  least  four  professors  or 
teachers.  The  director  is  required  to  devote  10  hours  a  week  to  the  school,  and  the  professors  18-20 
hours.  If  they  give  more  than  this  for  more  than  a  month  they  receive  special  payment ;  but  they  are 
not  allowed  to  give  more  than  25  hours  per  week. 

The  administration  and  supervision  of  these  schools  is  carried  out  by  the  Ministers  of  Public 
Instruction  and  Commerce  conjointly ;  and  the  inspection  is  undertaken  by  a  special  "  Director-G-eneral," 
not  by  the  inspectors  of  primary  education.  The  Minister  of  Public  Instruction  is,  however,  the  chief 
authority,  and  the  reports  of  the  delegates  or  officers  of  the  Minister  of  Commerce  and  Justice  (Law), 
are  transmitted  by  him  to  his  colleague. 

The  Director-General  must  be  chosen  from  among  the  teachers  of  the  commercial  schools  ;  he  is 
a  State  officer,  with  salary,  house,  and  travelling  allowances,  and  the  right  of  pension. 

The  Director-fieneral  is  responsible  for  the  supervision  of  all  the  higher  Schools  of  Commerce 
throughout  the  Kingdom  ;  must  see  that  the  instruction  conforms  to  the  regulations ;  that  the  plan  of 
study  is  properly  co-ordinated  ;  that  the  text-books  used  are  those  approved  ;  he  examines  the  minutes 
of  the  professors'  conferences  ;  he  or  his  delegate  presides  at  the  maturity  and  class  examinations ;  and 
he  visits  at  least  once  a  year,  to  see  that  the  progress  of  the  studies,  the  school  material,  library,  adminis- 
tration, method,  sanitation,  etc.,  are  satisfactory.  He  communicates  with  the  directors  and  teachers  of  the 
schools  on  all  necessary  matters,  and  reports  to  the  Minister. 

4.  TJie  Plan  of  Instruction  in  Higher  Commercial  Schools. — The  regulations  of  1895  retain  in 
general  the  plan  of  instruction  under  the  regulations  of  1885.     They  are  as  follows  : — 

(A.)  Ohligatory  subjects. — 1  Eeligion  ;  2  Hungarian  language  and  literature  ;  3  German ;  4  Prench 
— for  this  English  or  Italian  may  be  substituted ;  5  geography  ;  6  history  ;  7  mathematics  and 
political  arithmetic  ;  8  physics  ;  9  commercial  arithmetic ;  10  practical  work  (counting-house)  ; 
11  book-keeping  ;  12  commercial  correspondence  ;  13  theory  of  commerce  ;  14  economics  ;  15 
general  notions  of  law;  16  chemistry  (mercantile)  ;  17  writing. 

(B.)  Optional  subjects. — 1  A  fourth  modern  language ;  2  stenography ;  3  laboratory  practice  in 
chemistry ;  4  conversations  in  foreign  languages  ;  5  gymnastics  and  various  games. 

The  aim  of  the  programme  in  general  instruction  is  to  approach  as  nearly  as  possible  to  the  level 
of  the  instruction  given  in  the  lyceums  and  "  Eeal "  schools.  The  teaching  of  foreign  languages  is  a 
matter  of  special  concern  in  the  commercial  schools.  The  programme  for  the  course  in  Prench  will 
sufficiently  indicate  the  scheme  of  teaching.     It  is  as  follows  in  the  next  section. 

5.  The  Teaching  of  Languages — Prench  {or  English  or  Italian). 

I.  Lower  class  (4  hours  per  week). — Grammar:  reading  (pronunciation)  and  general  idea  of  the 
syntax;  rules  regarding  substantives;  conjugation  of  auxiliary  and  regular  verbs  ;  translation 
and  exercises  in  grammar.  Peading ;  narratives  and  descriptions  (stories,  legends,  history, 
geography,  ethnography,  natural  history,  commercial  life)  ;  poetical  extracts  ;  terms  grouped 
according  to  the  several  subjects,  and  especially  from  a  commercial  standpoint ;  Prench  idioms  ; 
written  compositions  (copied,  dictated,  and  translated)  during  the  courses,  and  also  once  a 
fortnight  as  a  home  exercise. 
II.  Intermediate  class  (3  hours  per  week).— Grammar  :  irregular  verbs  ;  particles;  the  substan- 
tives in  syntax,  conjugation  of  verbs;  subjunctives;  alternation  of  the  tenses ;  translations,  as 
in  the  lower  class.  Eeading  as  in  the  preceding  class  ;  questions  in  French  on  the  subjects  read  ; 
conversation.  Business  documents;  reading,  dictation,  translation,  and  redaction  of  business 
letters;  words  and  terms  grouped  according  to  subject  and  according  to  etymology;  Prench 
idioms,  synonyms,  commercial  technical  terms ;  written  compositions  as  in  the  preceding  class; 
translation  into  the  foreign  language,  and  business  letters  twice  a  week. 
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III.  Higher  class  (3  hours  per  week.) — Grammar  :  Infinitive  and  participles  ;  adverbs,  relative  and 
possessive  pronouns ;  systematic  grammar  ;  grammar  as  in  the  preceding  classes.  Beading ; 
selections  from  the  classical  vpriters  and  celebrated  economists ;  conversations  based  upon  the 
reading  matter.  Business  correspondence ;  business  documents,  especially  commercial  letters, 
read,  translated,  or  imitated  after  certain  models  ;  written  translations,  as  in  the  preceding 
class.    The  instruction  is  as  far  as  possible  to  be  given  in  the  language. 

6.  Special  Instruction. — Commercial  arithmetic  may  be  regarded  as  one  of  the  important  subjects. 
The  scheme  is  as  follows  : — 

I.  Zoiocr  class  (4  hours  per  week). — Abridged  and  practical  processes  ;  weights  and  measures  and  the 

coinage  of  the  principal  countries  of  the  world  ;  reduction  ;  calculations,  with  weights,  measures, 
and  coinage ;  calculations  of  averages  ;  Italian  practice ;  partnership  rules ;  proportional 
division ;  calculation  of  mixtures  ;  calculation  of  percentages  in  relation  to  weight  ;  value  and 
expenditure  following  commercial  custom ;  simple  and  complex  calculations  of  the  price  of 
goods  ;   calculations  concerning  strength  of  alcohol ;  calculation  of  interest  and  discount. 

II.  Intermediate  class  (3  hours  per  week). — Calculation  of  gold  and  silver  standards;  stamping; 

gross  weight ;  purchase  of  gold  from  the  Bank  of  Austria-Hungary  ;  the  value  of  silver,  the 
stamping  of  coins  ;  currency  and  value  of  precious  metals  and  coins  ;  customs  of  the 
exchange  ;  estimation  o£  national  values  at  the  exchanges  of  Budapest  and  Vienna;  rule  of  the 
Bank  of  Austria-Hungary  in  regard  to  the  discount  on  commercial  effects. 

III.  Higher  class  (4  hours  per  week).— Exchange  ;  calculation  of  estimates  at  the  Budapest,  Vienna, 
and  foreign  exchanges ;  equivalent  market  prices ;  regulation  of  credits  and  debits  ;  bills  of 
exchange — (a)  short  paper,  long  paper,  (b)  drafts  and  remittances  to  foreign  countries,  (c) 
drafts  on  intermediary  places  ;  direct  and  indirect  remittances  to  foreign  countries  ;  estimation 
of  Hungarian  and  foreign  values  at  foreign  exchanges  ;  exchange  of  value  ;  deductions  for 
commissions,  drafts,  etc. ;  calculations  of  price  ;  tables  of  price;  principal  operations  of  the 
exchanges  ;  report. 

7.  Practical  Work  in  the  Counting-house. 

I.  Zoicer  cZaM  (1  hour  per  week,  including  writing). — Invoices;    control,   stock-books,  and  balance- 

sheets  ;  method  and  entries ;  sales  and  purchases  on  commission  ;  fictitious  invoices ;  memoranda 
of  bills  of  exchange,  etc. 

II.  Intermediate  class  (2  hours  per  week), — Freight  and  insurance  notes  for  commission  business ; 
cash  memoranda  ;  memoranda  of  estimates,  etc. ;  accounts-current,  joint,  mutual,  etc.,  and  with 
double  and  variable  rates. 

III.  Higher  class  {2  hours  per  week). — Repetition  of  subject(3  taught  in  the  preceding  classes  ; 
matters  touching  correspondence,  arithmetic,  and  accountancy,  etc. 

8.  Instruction  in  Book-keepiiig  and  Accountancy. — This  is  given  in  the  second  and  third  classes  only, 

II.  Intermediate  class  (3  hours  per  week). — The  functions  of  the  accountant ;  legal  dispositions  touching 

accountancy;  the  commercial  code  (law  XXXVII  of  1875)  ;  law  of  bankruptcy  (law  XVII  of 
1881)  ;  penalties  (dispositions  of  the  law  V  of  1878)  ;  conditions  concerning  the  regular  keeping 
of  books  ;  columns  to  be  entered  ;  commercial  matters  in  relation  to  the  day-book  ;  debtor  and 
creditor ;  formulse  as  to  entries  exacted  bylaw  op  by  usage  ;  constitutive  elements  in  the  position 
of  trader— active,  passive,  and  participating ;  inventory,  estimations,  grouping  of  claims,  etc. ; 
the  two  systems— book-keeping  by  single  entry  and  by  double  entry;  the  French  and  Italian 
systems  ;  scheme  of  commercial  operations. 

III.  Higher  class  (3  hours  per  week).— Book-keeping  in  commercial  companies;  entries  of  a 
commercial  operation  ;  making  out  a  statement ;  entry  of  syndic  and  commission  business  in  a 
commercial  house  and  in  a  banking  house  ;  entries  of  matters  of  the  month  in  a  financial 
institution  (m  the  day-book,  etc.),  with  the  correspondence  appertaining  thereto  ;  accountancy 
of  an  industrial  exploitation  ;  technical  expressions  in  German  accountancy. 

9.  Commercial  Correspondence. 

I.  Lower  class  (2  hours  per  week).— Declaratory  and  other  business  documents,  such  as  certificates, 

receipts,  acknowledgements,  obligations,  quittances,  transfers,  bonds,  procurations,  etc.;  applica- 
tions concerning  license,  entry  in  the  commercial  register  ;  circulars  ;  intelligence  ;  tenders  of 
merchandise  ;  correspondence  relative  to  credits  ;  requests  for  information— orders  and  letters 
relating  thereto  ;  documents  under  the  form  of  letters. 

II.  Intermediate  class  (2  hours  per  week).— Correspondence  relating  to  payments  •    bills  exchano'ed 

between  creditors  and  debtors  ;  letters  relating  to  drafts,  remittances,  acceptances,  domicile, 
ext^ensions  ;  special  bills,  protests,  recourse  ;  letters  concerning  accounts-current ;  drawing  out 
bills,  memoranda,  etc. 

III.  Higher  class  (2  hours  per  week).-Letters  concerning  commission,  transport,  and  insurance ; 
correspondence  relative  to  banking  matters;  letters  in  case  of  bankruptcy;  procurations; 
letters  of  recommendations  ;  ordinary  printed  matters  (postal  orders,  payments  bv  post,  f reight- 
nntesj  and  their  use.  All  these  documents  must  be  drawn  up  with  the  required  precision, 
while  following,  as  much  as  possib  e,  the  successive  phases  of  one  and  the  same  commercial 
operation.     Ihe  German  correspondence  will  be  taught  conjointly  with  the  Hungarian. 

10. 
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10.   General  Conceptions  of  Commerce,  Political  Economy,  and  Law.    Lower  class  (2  hours  per  week.) 

Definition,  importance  and  categories  of  commerce ;  the  merchant  and  his  personnel ;  the  firm's 
name  and  locale  ;  commercial  companies ;  liquidation  ;  bankruptcy  ;  species  of  merchandise  ; 
systems  of  weights  and  measures  ;  stamping;  metallic  currency,  the  stamp  of  coins  ;  exchange  ; 
silver,  silver  paper  money,  fiduciary  silver ;  credit;  interest;  bonds,  cheques,  bills  of  exchange; 
various  bills  of  exchange ;  prescriptions  and  operations  relevant  thereto ;  values,  obligations, 
actions  ;  their  issue  and  liquidation  ;  sale  and  purchase,  offer,  negotiation  ;  execution  of  orders, 
payment.  Intermediate  agents,  brokers,  agents,  freight  commissioners,  commercial  repre- 
sentatives, etc. 

It  is  specially  enjoined  that  instruction  shall  not  be  limited  to  mere  definitions,  but  that  every 
endeavour  shall  be  made  to  bring  about  a  clear  understanding  of  practical  vyork,  and  the 
economic  significance  of  the  whole  of  the  matters  referred  to. 

Economics  II.  Intermediate  class  (2  hours  per  week)  Generalities. — Eequirements  and  resources ; 
private  and  national  economy.  Production. — The  factors  of  production  :  nature,  labour,  capital ; 
cost  of  production  ;  sterile  production  ;  conditions  of  productiveness  ;  the  State ;  individual 
liberty ;_  property ;  division  of  labour  ;  enterprise,  its  national  and  economical  importance ; 
production  on  a  large  and  small  scale  ;  principal  branches  of  production  ;  traffic  ;  the  categories 
and  conditions  of  its  development ;  supply  and  demand ;  value  and  price  ;  free  trade  ;  prices 
and  monopolies  ;_  tariffs  regulated  by  authority;  silver,  its  importance  and  value  ;  credit  and  its 
consequences;  division  of  revenues  ;  receipts,  revenues  and  rent ;  ground  rent ;  salary;  interest; 
contractor's  profit ;  public  and  private  consumption  ;  thrift,  the  spirit  of  economy ;  luxury ; 
relation  between  the  production  and  consumption  ;  crises  ;  insurances. 

Special  instruction ;  products  of  the  soj7.— Agriculture ;  systems  of  culture ;  agricultural  credit. 
Industry. — Limited  and  extensive  industry ;  trade  unions  ;  industrial  liberty ;  means  of 
developing  industry  :  special  teaching,  syndicates,  associations,  exhibitions,  patents  and  trade 
marks ;  the  social  question  ;  measures  in  favour  of  workmen,  on  the  part  of  the  State  ;  of 
patrons  and  workmen.  Commerce. — Its  economic  importance  ;  silver,  exchange,  money  ;  mone- 
tary systems  of  the  principal  countries  of  the  world;  institutions  for  trade  and  commerce. 

III.  Higher  class  (2  hours  per  week). — Banks,  their  importance  and  their  kinds  ;  banking  business  ; 
issue  of  notes  ;  banks  of  issue  of  the  principal  countries  of  the  world  ;  savings  banks  ;  emporiums 
or  depots  ;  insurance  ;  commercial  corporations  ;  chambers  of  commerce  ;  markets  and  exhibi- 
tions ;  exchanges  ;  the  custom-house  ;  external  trade  ;  the  free-trade  and  protectionist  systems  ; 
excise  ;  bonded  warehouses  ;  commercial  treaties  ;  consuls  ;  compensation  of  the  credits  and 
debts  of  nations  ;  current  exchange ;  carriage  ;  its  importance  ;  roads  and  waterways  ;  railways  ; 
carrying  business  ;  the  various  tariffs  of  the  railways  ;  post,  telegraph,  and  telephone  ;  the  science 
of  finance ;  political  economy ;  the  budget ;  State  requirements  and  resources  ;  advance 
accounts  and  closed  accounts ;  State  receipts ;  the  treasury  ;  the  rights  of  the  Crown ; 
monopolies  ;  taxes  and  their  collection  ;  stamps  ;  duties  ;  direct  taxation  and  duties  on  goods 
consumed ;  law  of  succession ;  customs  laws  ;  the  public  debt ;  loans  and  their  liquidation ; 
definition  of  all  these  notions  ;  the  revenues  of  the  Hungarian  State  according  to  the  financial 
laws. 

The  idea  of  law.  II.  Intermediate  class  (3  hours  per  week) . — Civil  and  political  law  ;  family  law 
and  law  concerning  inheritance ;  fortune  ;  the  law  of  property,  of  security,  of  service ;  legal 
affairs  ;  contracts  concerning  trusts,  buying  and  selling,  loan,  hiring,  and  labour ;  conditions  of 
the  validity  of  juridical  affairs  ;  juridical  representation,  procuration ;  powers  ;  legislation ; 
public  powers;  central  and  local  administrations;  tribunals;  1  aw- suit ;  recapitulation  of  the 
conceptions  of  commerce  as  taught  in  the  lower  classes  ;  principal  features  of  the  Hungarian 
commercial  code,  in  comparison  with  the  main  features  of  foreign  legislation;  the  law  concerning 
bankruptcies,  securities,  usury,  sale,  etc. 

III.  Higher  class  (2  hours  per  week). — Eecapitulation  of  the  matter  already  taught ;  laws  concerning 
industry  and  the  administration  appertaining  thereto  ;  law  as  to  waterways  ;  as  to  railways ;_ 
governmental  action  in  regard  to  the  development  of  commerce  and  industry  ;  chambers  of 
commerce  ;  consular  jurisdiction  ;  legislation  concerning  patents,  the  protection  of  trade  marks, 
itinerant  trade,  the  Sabbath  rest,  workmen's  insurance  societies. 

11.  Optional  Instruction. —The  taking  up  of  the  subjects  in  this  category  is  at  the  option  of  the 
pupils.  The  schools  are  under  no  obligation  to  provide  professors  for  the  teaching  of  a  fourth  language ; 
but,  although  work  in  the  chemical  laboratory  is  optional,  it  is  required  that  every  school  shall  possess  a 
properly  equipped  chemical  laboratory.  A  pupil  who  wishes  to  study  a  fourth  language  course  must  do  so 
under  the  same  conditions  as  the  obhgatory  subjects,  and  should  he  fail  in  his  examination  in  this 
language,  he  can  enter  a  higher  class  only  after  sitting  for  a  new  examination.  The  pupil  is  allowed  to 
commence  the  study  of  the  fourth  modern  language  only  in  the  intermediate  class  (II),  but  having 
taken  it  up  he  must  continue  in  the  higher  class,  the  course  involving  at  least  3  hours  per  week 
in  the  two  classes. 

The  laboratory  exercises  in  chemistry  in  the  intermediate  and  higher  classes  are  optional ;  the 
pupils  are  not  involved  in  any  outlay,  and  the  use  of  the  apparatus  is  gratuitous. 

The  number  of  hours  to  be  devoted  to  laboratory  practice  in  chemistry,  to  stenography,  and  to 
conversationsinforeignlanguage,  isfixedby  the  teaching-staff  according  to  circumstances.  They  may 
admit  to  these  exercises  and  conversations  not  more  than  twenty  pupils  in  one  group.  These  courses  do 
not  allow  of  supplementary  charge,  and  the  hours  devoted  to  them  must  fall  into  line  m  the  arrangement 
of  the  weekly  time-table  of  the  professor. 

Gymnastics  and  sport  may  occupy  not  more  than  2  hours  per  week  in  the  three  classes,  and  there 

IB  no  supplementary  charge  therefor. 
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12.  The  Programme. — The  programme  of  work  will  be  more  readily  grasped  from  the  tabulated 
statement  hereunder : — 

General  Programme  of  the  Migher  Schools  of  Commerce.  


Subjects. 


A. — Obligatory  Subjects. 
Eeligion 

Hungarian  Language  and  Literature    ... 
German 
French 

Geography 

History 

Mathematics  and  Political  ^.rithmetic 

Physics 

Commercial  Arithmetic   ... 

Countiug-houee  Work 

Book-keeping 

Commercial  Correspondence 

Notions  of  Commerce 

Economical  Conceptions  ... 

Conceptions  of  Law 

Chemistry  (Merchandise) 

Caligraphy. . .         

Total  Obligatory  Instruction 

B. — Optional. 
Fourth  language   ... 

Gymnastics 

Also,  Stenography,  Practical  Chemistry,  Conver- 
sation (no  assigned  time.) 


Hours  per  week. 


Lower  Division. 
I. 


1 

4 
4 
4 
2 
2 
2 
2 
4 
1 

2 
2 


32 


Middle  Division 
11. 


Higher  Division 
III. 


34 


1 
3 
3 
3 
2 
2 
2 

4 
2 
3 
2 

2 
2 
3 


34 


Totals. 


3 

10 

10 

10 

6 

6 

6 

2 

11 

5 

6 

6 

2 

4 
5 
6 
2 


100 


13.  Internal  Regime. — The  internal  regime  of  a  higher  school  of  commerce  is  practically  identical 
with  that  of  the  secondary  school.  These  are  the  principal  features.  Pupils  who  have  passed  an  exami- 
nation— public  or  private — in  all  the  subjects  of  the  college  of  the  "  Real  "  school,  or  the  superior 
primary  school— Latin  being  excepted — and  who  present  the  certificate  of  this  examination,  are  admitted 
into  the  lower  class  (I)  of  the  Higher  School  of  Commerce.  The  special  admission — examination — is 
now  a  thing  of  the  past. 

The  pupil  who  receives  a  sufficient  number  of  marks  in  all  the  subjects  of  obligatory  teaching, 
— writing  excepted — is  admitted  into  the  class  next  above. 

If  a  pupil  leaving  a  Higher  School  of  Commerce  wishes  to  pass  into  another  school,  in  which  a 
third  langTlage  other  than  in  the  preceding  school,  is  taught,  this  language  will  be  the  object  of  an 
examination  of  admission  which  the  pupil  must  pass  with  success. 

A  pupil  coming  from  a  similar  foreign  school  will  be  admitted  in  the  following  class,  only  if  he 
presents  a  certificate  attesting  that  he  has  studied  in  the  said  school  the  subjects  that  he  will  require  to 
study  in  the  school  in  which  he  desires  to  gain  an  entrance  ;  he  should,  moreover,  pass  an  admission- 
examination  in  the  Hungarian  language,  history,  and  geography,  and  in  the  Hungarian  constitution. 

During  the  course  of  a  school-year  the  pupil  may  change  his  school  only  for  sufiicient  reasons. 
In  no  case  will  more  than  40  pujpils  he  admitted  into  a  class.  No  one  is  permitted  to  dispense  with  an 
obligatory  subject. 

The  instruction  will  be  given  in  the  Higher  School  of  Commerce  with  the  aid  of  teat-looks 
approved  ly  the  State.  Should  a  professor  regard  the  approved  book  with  disfavour,  he  may  use  litho- 
graphed notes,  but  they  must  be  submitted  for  the  approval  of  the  Minister  of  Public  Instruction. 

While  the  aim  of  the  Higher  School  of  Commerce  is  to  give  the  pupils  that  special  instruction 
requisite  in  practical  life,  it  does  not  neglect  general  education. 

On  the  1st  of  December  and  the  1st  March,  the  parents  of  the  pupils  receive  information  as 
to  the  progress  of  their  children,  and  at  the  end  of  the  school-year  (in  June),  each  pupil  receives  a 
certificate. 

The  teaching-staff  of  each  school  gives  instruction  in  conformity  to  the  plan  of  general  studies, 
which  may  be  modified  to  suit  the  local  needs,  subject  to  the  approval  of  the  Director-General.  The 
time-table  must  be  so  arranged  that  no  professor  shall  be  required  to  devote  more  than  three  hours  to 
coritinuous  teaching.  Once  a  month  the  professors  meet  in  conference,  in  order  to  discuss  the  questions 
of  instruction  and  discipline,  and  to  decide  upon  the  subjects  for  compositions.  The  conferences  of  the 
1st  of  November  and  end  of  February  decide  upon  the  classification  of  the  pupils. 

In  the  second  fortnight  of  June  the  pupils  of  the  lower  and  intermediate  classes  (I  and  II)  are 
exammed  publicly  in  each  obligatory  subject.  Every  pupil  is  examined,  if  possible,  in  each  subject;  at 
all  events,  in  every  case  where  the  classification  is  a  matter  of  any  doubt. 

At  the  conclusion  of  this  examination  the  classification  is  determined  accordino-  to  the  following 

formula,  vii:.,  "  Pass  into  the  higher  class  ;"    "  Will  be  admitted  to  a  supplementary  examination  ;" 

"  Eepeat  the  work  of  the  class."     Pupils  who  have  failed  in  only  one  or  two  subjects,  are  admitted,  after 

two   months,   to   tho  supplementary   examination;   if,   however,   thev   fail   in   more   than   two  of  the 

,  obligatory  subjects,  the  pupil  must  unequivocally  repeat  the  work  in  the  class. 

_  The  pupils  leaving  the  higher  class  undergo,  in  lieu  of   a  class  examination,   the  "  Maturity" 
""""""  14 
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_    14.  Private  Pupils  and  their  Examination. ~V^q  decree  or  regulations  of  1895  contain  the  first 
provisions  in  regard  to  what  are  called  private  examinations 

When  the  regulation  of  1884  conferred  upon  the  pupik  of  the  schools  of  commerce  the  one  year's 
military  sernce,  and  gave  them  access  to  certain  administrative  careers,  the  number  who  studied 
commercial  sub.iects  at  home  without  attending  the  school  was  observed  to  increase  with  great  rapidity, 
ihe  Minister  exhibited  some  severity  at  the  admission  to  these  examinations,  nevertheless  the  abuses  did 
not  diEiiDish  and  private  examinations  became,  for  certain  schools,  an  illicit  source  of  income.  The 
Minister  endeavoured  by  the  regulations  of  18!)0  and  1894,  to  correct  these  abuses  by  subjecting  these 
tioTdriSOS       '*""°^''^  regulations.     The  matter,  however,  was  deSnitely  settled  only  in  the  organisa- 

The  existing  regulation  decreed  that  the  pupils  who  study  privately,  or  in  other  than  a  public 
school,  must  formal  y  apply  for  admission  to  the  class  examination  at  such  public  school  of  commerce 
as  may  be  indicated  by  the  Director-General.  The  application  must  indicate  the  place  and  obiect  of  the 
studies  made  during  the  past  school  year,  and  the  date  of  the  examination  is  fixed  by  the  Director- 
General.  ■' 

Pupils  who  have  followed  the  courses  or  passed  the  examination  of  class  IV  of  a  superior 
primary  or  of  a  secondary  school,  are  admitted  to  'the  examination  of  the  lower  class  (I),  and  those 
who  na^je  tne  certificate  of  the  lower  class,  are  admitted  to  the  examination  of  the  intermediate  class  (II). 
_  The  identity  of  the  private  pupil  must  always  be  verified  with  the  assistance  of  documents.  The 
examinations  of  the  lower  and  intermediate  classes  take  place  within  a  year  of  one  another,  and  the  pupil 
is  admitted  to  the  "  Maturity  "  examination  only  after  a  lapse  of  a  year  from  the  examination  of  the 
intermediate  class  (II).  Any  delay  may  be  reduced  only  on  the  motion  of  the  teaching  staff  and 
Director-General,  and  with  the  sanction  of  the  Minister  of  Public  Instruction  ;  nevertheless  in  all  cases 
the  pupil  must  undergo  a  special  examination  for  each  class,  unless  the  Minister  grants  a  special 
permission  for  a  summary  examination. 

The  private  examination  is  presided  over  by  the  Director-General  or  his  representative,  and 
consists  of  a  written  and  an  oral  examination. 

15.  The  "  Maturity  "  Examination,  and  the  Privileges  Enjoyed  on  Passing  it. — The  following  is  the 
procedure  for  the  "  Maturity  "  examination. 

This  examination  closes  the  studies  of  the  Higher  School  of  Commerce.  As  a  rule,  the  pupil  is 
examined  at  the  school  at  which  he  has  followed  the  courses  of  the  higher  class  (III),  or  in  which  he  has 
passed  the  examination  of  the  intermediate  class  (II). 

The  function  of  the  Maturity  Examination  is  to  ascertain  whether  or  not  thejpupil  has  acquired 
that  general  education  and  special  knowledge  which  his  future  career  and  social  position  demand. 

For  this  examination,  an  examination  commission  is  constituted,  composed  as  follows ; — The 
Director-General  or  a  Commissary  of  the  Minister  of  Public  Instruction  (President)  ;  the  Commissary  of 
the  Minister  of  Commerce  (Vice-president)  ;  the  director  and  the  professors  of  the  higher  class,  members. 

The  ordinary  "  Maturity"  examinations  take  place  at  the  end  of  the  scholastic  year;  the  supple- 
mentary examinations,  in  September  and  in  December,  on  days  fixed  by  the  Commissaries  of  the 
abovementioned  Ministers. 

The  examination  consists  of  two  parts,  (a)  a  written,  and  (b)  an  oral  examination. 

(a)  The  written  examination  refers  to  the  Hungarian,  German  and  French  languages  (or  English 
or  Italian),  to  commercial  correspondence,  political  arithmetic  and  accountancy.  A  special  day  is  fixed  for 
each  subject ;  the  subjects  are  indicated  by  the  Director-General ;  5  hours  are  allowed  for  each  paper ; 
the  examination  is  rigorously  supervised. 

.  The  special  professors  review  the  work  and  award  the  marks,  and  in  conference  agree  upon  the 
classification,  but  do  not  decide  with  regard  to  the  admission  to  the  oral  examination.  All  the  papers  are 
submitted  to  the  representatives  of  the  two  Ministers  above  referred  to. 

A  full  sitting  of  the  Examination  Commission  decides  upon  the  admission  to  the  oral  examination, 
and  admits  the  pupils  whose  papers  have  been  found  at  least  "  sufficient"  (eleg^sges).  The  pupil  who 
has  "insufficient"  (elegtelen)  for  a  subject,  could  still  be  admitted  to  the  oral  examin.ation,  but  must  be 
specially  examined  on  the  subject  in  question.  Those  who  are  found  "  insufficient"  in  Hungarian  and 
in  not  more  than  two  other  subjects,  may  be  admitted  in  September  to  a  second  written  examination,  and, 
in  the  event  of  success,  to  an  oral  examination  on  the  same  subjects  ;  for  the  other  subjects  the  oral 
examination  is  passed  with  the  others.  If  the  pupil  has  received  the  award  "  insufficient"  for  three  or 
more  subjects,  he  is  absolutely  obliged  to  go  through  the  class  again.  Those  who  fail  at  the  written 
supplementary  examination,  may  be  admitted  to  a  new  examination,  but  only  by  the  authority  of  the 
Minister  of  Public  Instruction. 

(b)  The  subjects  of  the  oral  examination  are : — History  of  Hungarian  literature,  theory  of  business 
affairs,  chemistry,  merchandise,  general  ideas  as  to  law,  economics,  history  (of  Hungary  and  of  commerce), 
commercial  geography.  The  Commission  may  decide  whether  such  pupils  shall  undergo  the  oral  examina- 
tion on  other  subjects  or  not. 

The  oral  examination  is  public. — Not  more  than  12  pupils  are  examined  in  one  day.  The  President 
calls  up  the  pupils,  and  puts  the  questions  drawn  up  by  the  special  professors  ;  and  the  Commissary  of 
the  Minister  of  Commerce  has  an  equal  right  to  question  the  pupils.  Each  question  is  entered  upon  the 
minutes  of  the  examination. 

After  the  examination  the  Commission  re-assembles  in  conference  and  decides  the  classification  of 
each  pupil.  In  the  "  Certificate  of  Maturity"  is  inscribed  remarks  on  the  moral  conduct  of  the  candi- 
date, on  the  character  of  his  papers,  on  the  subjects  of  the  higher  class,  and  on  the  optional  courses. 
The  pupil  who  fails  in  one  or  two  subjects  at  an  oral  examination  is  admitted,  in  September,  to  a  supple- 
mentary examination;  if  he  fails  in  three  subjects,  he  will  be  admitted  to  the  supplementary  examination 
only  at  the  end  of  a  year.  Those  who  fail  in  more  than  three  subjects  are  compelled  to  go  through  the 
higher-class  (III)  course  again.  Similarly  for  those  who  fail  at  the  supplementary  examination.  A 
pupil  who  fails  at  two  complete  examinations,  is  not  further  admitted  to  the  "  Maturity  Examination" 
except  by  special  authorisation  of  the  Minister.  After  the  supplementary  examination  has  been 
successfully  undergone,  a  fresh  "  Maturity  Certificate"  is  awarded. 

Should  the  President  of  the  Commission  have  any  observations  to  make  as  regards  the  procedure 
followed,  he  may  refuse  to  sign  the  certificate  and  invoke  the  decision  of  the  Minister.  Should  it  be  the 
vice-president  who  has  observations  to  offer,  he  presents  his  report  to  the  Minister  of  Commerce.     The 
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fee  for  the  examination  must  not  exceed  20  crowns  (about  16s.  4d.)  The  supplementary  examination 
is  always  gratuitous.  [The  fees  are  divided  between  the  Director  and  the  examining  professors  according 
to  the  "subjects  taught.]  The  minutes  of  the  "  Maturity  Examination"  are  forwarded  to  the  Minister 
of  Public  Instruction,  to  which  are  added  specimens  of  compositions :  one  "  excellent"  (jeles),  one 
"  good"  (j6),  and  one  "  sufficient"  (el^gs^ges)  for  each  subject. 

The  maturity  certificates  of  foreign  "  Higher  Schools  of  Commerce "  are  recognised  by  the 
Hungarian  Minister  of  Public  Instruction  only  if  the  bearer  submits  himself  to  a  complementary 
examination  in  subjects  specially  concerning  Hungary. 

The  pupils  possessing  the  "  Maturity  Certificate"  of  the  Higher  Schools  of  Commerce  have  access 
not  only  to  a  commercial  or  financial  career  properly  speaking,  but  also  to  the  lower  administrative 
offices  ;  they  are"qualified  for  entrance  into  the  Academy  of  Oriental  Commerce  ;  to  the  courses  for  the 
railway  service  as  clerks,  etc. ;  to  the  agronomic  institutes  ;  to  the  Normal  Commercial  School ;  and  as 
auditors  to  the  science  faculties  of  the  University.  Finally,  they  are  entitled  to  the  one-year's  service, 
similarly  to  the  pupils  in  France  who  possess  the  diploma  of  a  French  higher  commercial  school. 

ll).  Qualifications  of  the  Professorial  Staff". — According  to  the  regulations  of  1895  the  professors 
of  the  higher  commercial  schools  must  all  possess  the  license  of  a  secondary  teacher  for  general  subjects. 
For  the  teaching  of  civics  and  economics  he  must  possess  the  diploma  of  doctor  of  law ;  if  he  intends  to 
teach  geography,  chemistry,  a  knowledge  of  merchandise,  commercial  arithmetic  and  political  arithmetic, 
book-keeping,  commercial  correspondence,  he  must  undergo  the  general  examination  prescribed  for  the 
professors  of  secondary  schools,  and  also  pass  a  special  examination  in  the  subjects  which  he  intends 
to  teach. 

In  order  to  pass  the  general  examination,  the  candidate  must  verify  that  he  has  followed,  as 
inscribed  student  or  as  auditor,  four  semesters  of  the  University  or  of  the  Polytechnicum. 

The  special  examination  is  passed  before  the  Examining  Commission  of  Professors  of  Commercial 
Schools,  created  from  among  the  Examining  Commission  of  Professors  of  secondary  schools,  by  the 
Minister  of  Public  Instruction  ;  the  Minister  of  Commerce  is  also  associated  as  a  member. 

From  the  point  of  view  of  the  license  of  qualification  of  the  professors,  the  subjects  of  special 
instruction  are  divided  into  three  groups,  viz. :  — 

Group  I. — Book-keeping,  theory  of  commerce,  commercial  correspondence.    The  special  examination 

is  preceded  by  a  general  examination  for  Hungarian  and  German. 
Group    II. — Commercial    and   political  arithmetic  ;    here   the    general   examination   includes  also 

mathematics  and  physics. 
Group  III. — Geography,  chemistry,  knowledge  of  merchandise  ;   the  general  examination  refers  to 

geography  and  chemistry. 

After  passing  the  general  examination,  the  candidates  must,  during  four  semesters,  attend  courses 
in  the  special  subjects  of  their  group,  either  in  one  of  the  two  universities,  or  the  special  courses  which 
have  been  created  for  the  purpose  in  1898,  to  which  reference  will  be  made  later. 

Professors  who  already  possess  the  license  for  secondary  teaching  may  be  admitted  to  the  special 
examination  with  the  authorisation  of  the  Minister  of  Public  Instruction. 

17.  Statistical  Details  concerning  the  Higher  Commercial  Schools. — In  1807-98  the  number  of  these 
schools  was  37.  Fifteen  were  wholly  maintained  by  the  State,  C  were  communal  schools  subsidised  by 
the  State,  5  were  maintained  wholly  by  the  communes,  2  by  religious  bodies,  4  by  societies  or  corporations, 
and  5  by  private  individuals. 

Twelve  of  the  State  schools  and  4  of  the  communal  schools  were  connected  with  the  higher 
primary  schools ;  the  Higher  Commercial  School  of  the  Orthodox  Eoumanians  (Brassd)  is  attached  to  a 
lyceum,  the  other  20  schools  are  independent. 

In  two  of  the  State  schools,  viz.,  ]3rassd  and  Kesmark,  in  a  communal  school  (Arad),  in  a  school 
maintained  by  a  society  at  Kolozsvar,  and  in  two  private  schools,  viz..  The  Eoser  school  at  Budapest  and 
the  Propper  school  at  Nagyvarad,  there  are  residential  quarters  for  the  pupils. 

These  schools  possess  a  total  of  4.34  rooms,  etc.,  of  which  175  were  class  rooms,  73  were  depots  for 
apparatus  and  material,  and  180  were  otherwise  occupied. 

In  1897-8  the  number  of  pupils  at  the  beginning  of  the  school-year  was  5,637,  and  at  the  end  of 
the  school-year  5,011 ;  1,59.5  presented  themselves  for  the  "  Maturity  Examination,"  out  of  which  1,039 
passed  with  success  ;  195  candidates,  viz.,  commercial  and  bank  clerks,  functionaries  of  the  post  and 
telegraph,  and  other  auditors,  passed  the  private  examination. 

The  students  of  Hungarian  numbered  5,011,  viz.,  3,888  Hungarians,  832  Germans,  81  Slavonians, 
04  Roumanians,  67  Servians,  31  Croatians,  2  Kuthenians,  and  46  belonging  to  other  nationalities. 

A.S  regards  religion,  there  are  2,-150  Jews,  1,704  Catholics,  307  Protestants,  300  Lutherans,  200 
Orthodox,  46  Greek  Catholics,  and  4  Unitarians. 

The  number  of  professors  was  403,  161  of  whom  had  licenses  for  secondary  schools,  76  for 
commercial  schools,  93  for  higher  primary  schools,  and  9  teachers  of  higher  primary  instruction,  and  61 
teachers  with  special  diplomas.  Analysed  in  another  manner,  there  were  231  titular  and  25  associate 
professors,  and  147  lecturers  It  may  be  noticed  that  among  the  403  professors  there  were  but  9  who 
dm  not  know  the  Hungarian  language, 
n  ,^^®  salaries  of  the  professora  and  teachers  are  increased  about  10  per  cent,  quinquennially,  and 
after  ^0  years  service  they  are  entitled  to  a  pension. 

The  cost  of  maintenance  of  the  37  Higher  Schools  of  Commerce  was  contributed  to  by  the  State 
to  the  extent  of  about  one-third,  the  remaining  two-thirds  being  derived  from  school  fees, 
f         <?9  f    onn  °  '  ^ary  from  32  tx)  80  crowns,  say  27s.  to  67s.,  per  school-year  in  the  public  schools  ; 

from  32  to  200  crowns,  say  27s.  to  177s.,  in  the  communal  and  confessional  schools  ;  and  from  160  to  300 
crowns,  say  133s.  to  250s.,  m  the  schools  maintained  by  corporations  or  private  individuals. 

«T.nnl^h!'  ^'^^7  Commercial  Studies.~ln  order  that  the  teachers  in  the  higher  commercial  schools 
should  be  properly  trained  and  that  a  higher  grade  of  commercial  education  should  also  be  available,  the 
2tT^^  was  recognised  by  the  Hungarian  authorities,  of  establishing  a  course  of  higher  commercial 
study  to  which  reference  may  now  be  made. 

These 


801 

eduction  demuid,  tie  foUowine  further  proSoisS   -  "^        "'  ^^  "'  commerciia 

Si  iu'ai^rtr5Hr.Triet'  ''""''•''■  °'  """^-^  •*~"- 

(3)  A  Normal  School  for  commercial  teachincr 

that  ^t^^:it:i:z7;::LT:^^^  ^r^-i:  ^*  ^-^^p-/.  r 

rcommercial  career  xTlrt^^  service)  may  acquire  in  a  period  of  a  year,  the  requisite  knowledge  for 
own  Tcount  «™;.>,t  .'  "^T^  ^^^^  ^'^^  '^S^'^^'^  as  qualified  to  enter  upin  a  career  on  their 

Spfngbusinessrs  '  °'  ^°"*'°'''  ''^  commercial  houses,  as  well  as  in  financial,  industrial,  or 

on.lv  Ji!  tCn^vi^r"''^'"^  -r^""  ^  *^'^^^^''  ^^-^  '^°'"P^^*«  programme.  The  student  who  has  assidu- 
or  dfploma.  °  prescribed  course  and  duties,  receives,  on  passing  the  end  examination,  a  certificate 

w..t  ^'?,^  °°™°>^^?'^1  instruction  is  given  daily,  from  8  to  12  or  to  1  o'clock,  and  involves  28  hours  per 
It  nV  .  i \l^  T  ''  '^^•^e'"  the  direction  of  Director  and  professors  of  the  Commercial  Academy,  but  is 
Li^H  +V  character      In  1897-98  58  pupils  entered  for  it;  of  the  41  who  completed  the  course  27 

passed  the  examination,  11  intended  to  undergo  a  supplementary  examination,  and  3  have  been  obliged  to 
repeat  the  course.  .  i  ./  o 

^OJ"  ."f  iiy  years  past  the  Hungarian  Government  has  been  anxious  to  bring  about  active  economic 
relations  with  Eastern  countries.  This  aim  led,  in  1883,  to  the  creation  of  a  course  of  Oriental  languages 
at  the  Lommercial  Academy  of  Budapest.  In  1885,  the  course  was  officially  constituted,  and  in  1891, 
more  tully  organised  under  the  title  of  the  course  of  Oriental  Commerce.  From  the  commencement  the 
aim  ot  the  course  was  to  give  future  merchants  that  opportunitv  to  learn  the  Eastern  languac^ea,  and  to 
acquire  suca  commercial,  ethnographical,  and  other  requisite  id'eas  of  Eastern  peoples,  as  to  be  able  to 
take  a  normal  place  among  the  founders  of  commercial  intercourse  between  Hungary  and  the  East.  The 
special  course  involved  two  years.     The  instruction  is  given  in  the  Commercial  Academy  of  Budapest. 

f  are  two  classes  of  pupils,  viz.,  "regular  pupils,"  who  register  for  and  attend  the  regular 
courses,  and  who  undergo  the  examinations,  and  irregular  students,  or  "  free  auditors,"  who  attend  any 
Barts  of  the  course,  with  a  view  to  acquiring  special  knowledge.  Candidates  who  have  passed  the 
"Maturity  Examination  "  of  any  Higher  Commercial  School,  or  a  secondary  school,  are  admitted  ;  also, 
clerks  in  commercial  houses,  who  prove  by  examination  that,  on  the  subjects  of  special  commercial 
teaching,  they  have  the  same  knowledge  as  the  pupils  who  have  passed  the  "  Maturity  examination  "  at 
a  Higher  School  of  Commerce.  To  be  admitted  to  the  higher  class  of  the  Academy,  it  is  necessary  to 
pass  an  examination  on  the  subjects  of  instruction  of  the  first-class.  Clerks  actually  engaged  in 
commerce,  are  admitted  as  "  free  auditors,"  provided  only  that  they  have  sufficient  education  to  be  able 
to  follow  the  course. 

19.  The  Frogramme  of  Studies  of  the  Oriental  Commercial  Course. — The  programme  includes  the 
following  subjects : — 

(a)  Roumanian,  Servian,  Bulgarian,  Turkish,  Arabic,  modern  Greek  and  Italian. — Six  hours  per 
week  are  devoted  to  the  teaching  of  each  language  in  every  clas,»,  with  the  exception  of  Italian, 
which  is  4  hours  per  week.  Each  pupil  must  take  at  least  two  of  these  languages,  and 
Bulgarian  and  Servian  are  counted  as  one  language.  The  ordinary  Arabic  of  Egypt  is  taught 
for  3  hours  per  week  in  the  second  class,  only  to  the  pupils  who  already  possess  a  knowledge  of 
Turkish. 

(b)  The  ethnography  and  geography  of  the  East,  to  which  are  devoted  4  hours  per  week  in  the  two 
classes,  treat  on  all  the  States  of  the  Balkan  Peninsula  and  of  Asiatic  Turkey. 

(c)  Commerce,  and  Custom-house  procedure,  elementary  judicial  ideas,  and  an  explanation  of  the  nature 
of  the  Consular  service  occupy  2  hours  per  week  in  both  classes.  The  curriculum  is  as  follows  : — 
Definition  of  customs;  laws,  their  fiscal  and  economical  character ;  procedure  as  regards  entry 
and  declaration ;  customs'  politics ;  recognition  of  law ;  the  customs  tariffs  and  their  general 
character;  principles  of  the  customs  laws;  commercial  treaties;  their  principal  features  and 
the  annexed  tariffs ;  significance  of  ''  the  most  favoured  nation  ;"  features  of  navigation  and 
border  trade  ;  conventions  and  decisions  concerning  customs  laws  ;  the  tariff  customs  of  Austro- 
Hungary  in  the  past  and  at  present ;  suppression  of  the  free  ports  of  Eiume  and  Trieste  :  the 
tariff  arrangements  of  Bosnia  and  Herzegovinia ;  commercial  treaties  of  the  Austro-Hungarian 
Monarchy,  especially  with  the  Balkan  States;  commercial  codes  and  customs  tariffs  of 
Eoumania,  Servia,  Bulgaria,  the  Ottoman  Empire,  Greece  and  Egypt.  Statistics  of  external 
commerce. — Judiciary  situation  of  the  Balkan  countries  ;  the  consulates,  their  political  and 
commercial  functions  ;  rights  and  functions  of  Austro-Hungarian  consuls. 

(d)  Transports. — Means  of  transport ;  laws  and  regulations  concerning  the  post  and  telegraph  in 
Hungary;  the  judicial  situation  of  the  postal  administration;  details  regarding  the  postal  and 
telegraphic  services  of  Hungary  and  in  the  Balkan  countries ;  postal  geography ;  interior 
navigation,  its  laws  and  geography ;  the  navigation  of  the  Danube  ;  businesses  connected  with 
navigation  in  Hungary  and  in  the  East;  navigation  tariffs;  maritime  navigation  and  its  laws : 
Hungarian,  Austrian,  Erench,  Italian  and  English  ;  geography  of  navigation  in  the  Mediter- 
ranean, the  Adriatic,  the  .^gean  Sea,  the  Black  Sea,  the  Suez  Canal,  and  the  Persian  Gulf ;  the 
mercantile  navy;  the  business  of  maritime  navigation  (''Lloyd,"  "Adria,"  and  other  houses 
of  Eiume)  ;  the  railways  of  Hungary  and  the  East;  international  conventions  in  respect  of 
railway  trade  ;  regulation  of  the  railways  of  the  East ;  the  principal  railways  of  Hungary  and 
the  East:  the  tariff  systems;  system  of  rebates  and  reductions  of  tariff;  reclamations;  routes 
of  caravans  and  other  means  of  transport  in  the  East. 

(e)  French,  8  hours  per  week  in  the  two  classes. 

(f)  Special  Commercial  J«s^rMc<?o»  (3  hours  per  week  in  the  two  classes).— Commercial  arithmetic, 

book-keeping  and  commercial  correspondence,  as  in  the  Higher  Commercial  Schools. 

3—5 1  (g) 
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(g)  A  course  of  Oriental  Languages  (inaugurated  in  1R97-8  for  factory  clerks,  bank  clerks,  and 
others,  who  require  a  knowledge  of  an  Oriental  language). — This  course  lasts  from  October 
until  the  end  of  May,  the  hours  being  from  6  to  8  hours  in  the  evening ;  it  was  attended  in 
1897-8  by  27  commercial  clerks. 

(h)  Excursions  in  the  East. — In  order  to  extend  their  knowledge,  the  pupils  of  the  school  take  each 
year,  with  their  professors,  an  excursion  to  the  East,  for  the  purpose  of  visiting  the  principal 
markets  there. 

20.  The  Examinations  of  the  Oriental  Commercial  School. — At  the  end  of  the  second  year  the 
pupils  pass  an  examination  on  the  whole  range  of  subjects  of  the  school-programme.  The  members  of 
the  supervising  council  assist  at  these  examinations. 

Pupils  who  pass  with  honors  are  qualified  for  employment  in  the  Oriental  agencies  of  the  Boyal 
Hungarian  Commercial  Museum,  or  receive  travelling  scholarships.  If  there  are  not  sufficient  vacancies 
at  the  Commercial  Museum,  the  leaving  pupils  may  compete  for  two  prizes  of  a  100  "  gold  francs," 
founded  for  this  purpose  by  the  Minister  of  Commerce. 

The  Academy  has  at  its  head  a  supervising  Council,  consisting  of  two  delegates  of  the  Minister 
of  Commerce,  two  delegates  of  the  Minister  of  Public  Instruction,  and  of  a  representative  of  the 
Commercial  Academy  of  Budapest.  The  Director  of  the  school  is  member  ex-officio  and  committee 
reporter  (secretary).  The  president  is  nominated  by  common  agreement  between  the  Ministers  of  Public 
Instruction  and  Commerce. 

The  school  is  under  the  control  of  the  Minister  of  Public  Instruction,  but  in  questions  of  principle 
the  advice  of  the  Minister  of  Commerce  ia  sought. 

Eegular  pupils  pay  a  school-fee  of  80  crowns  (about  £3  7s.)  per  year;  which  is  not  exacted  of 
poor  pupils  whose  conduct  is  satisfactory.  The  "free  auditors"  pay  for  each  course  that  they  attend, 
an  annual  fee  of  2  crowns  (about  Is.  8d.)  per  hour  of  the  weekly  programme;  and  there  are  no 
exemptions  whatever. 

Poor  pupils  of  the  Academy,  whnso  conduct  is  satisfactory,  receive  scholarships  arising  from 
considerable  endowments  made  by  the  Minister  of  Commerce,  by  commercial  corporations,  by  chambers 
of  commerce,  and  by  private  individuals. 

The  school  has  had  during  the  school-year  1S07-8,  30  pupils,  20  being  regular  students  in  the  first, 
and  eight  in  the  second  class ;  and  two  were  irregular  students.  A  number  of  pupils  issuing  from  this 
school  are  employed  in  the  agencies  of  the  Eoyal  Hungarian  Commercial  Museum  at  Constantinople, 
Salonica,  Philippolis,  Eoustchouk,  Bucharest,  Sofia ;  while  some  have  received  scholarships,  in  order  to 
stay  at  Odessa  and  Smyrna. 

In  1897-8  the  number  of  professors  was  11,  of  which  there  were  four  regular ;  the  others  were 
paid  according  to  the  number  of  hours  of  instruction  given.     All  are  paid  by  the  State. 

In  1898-9  the  school  received,  after  eight  years  of  existence,  a  more  extended  organisation. 
French  and  German  have  now  become  obligatory  subjects.  An  Encyclopaedia  of  Law,  the  Law  of  Nations, 
and  Administrative  Law  are  added  to  the  programme,  an  hour  per  week  being  given  to  each  subject.  A 
course  on  Legislation  respecting  commerce  and  credit,  as  well  as  on  political  economy  and  finance,  are  also 
added  ;  commercial  arithmetic  and  book-keeping  are  much  more  highly  developed. 

The  school  has  now  received  the  title  of  "  Academy,"  and  its  qualified  pupils  may  be  employed  not 
only  in  the  agencies  of  the  Eoyal  Hungarian  Commercial  Museum,  but  also  in  the  commercial  and 
administrative  functions  of  the  Consulates. 

This  institution  is  comparable  in  character  to  other  schools  for  High  Commercial  Studies,  such  as 
those  at  Vienra,  Berlin,  and  Naples. 

21.  The  Normal  School  of  Commerce. — In  the  opinion  of  the  Hungarian  authorities  the  University 
should  train  and  educate  the  professors  of  the  commercial  schools,  as  it  does  the  professors  of  other 
secondary  schools.  It  is  felt  also  that  the  committee  for  the  qualifying  examinations  of  professors  of 
secondary  schools  should  award  the  qualifying  diploma.  As,  however,  the  special  commercial  teaching 
does  not,  as  things  stand,  easily  adapt  itself  to  the  existing  programme  of  University  studies,  an  institution 
tor  giving  the  commercial  teachers  the  necess.iry  practical  instruction,  was  early  recognised  as  a 
necessity.  The  regulation  of  1893  involved  a  definite  solution  of  the  difficulty,  and  the  then  Minister  of 
Pubhc  Instruction  (M.  Wlassics),  with  the  concurrence  of  the  IMinister  of  Commerce,  established  at  the 
beginning  of  the  scholastic  year  lS9y-99,  a  normal  school  for  the  education  of  teachers  in  commercial 
6cience._  This  is  attached  to  the  University  of  Budapest  and  to  the  Polytechnicum,  and  having  a  practising 
school  in  the  Commercial  Academy  of  Budapest,  it  is  almost  ideally  constituted  for  those  who  wish  to 
prepare  themselves  for  teaching  m  the  commercial  schools.  It  provides  them  with  the  means  of  deepening 
their  knowledge  m  subjects  taught  neither  at  the  University  nor  at  the  Polytechnicum,  and  to  acquire  a 
piedagogical  skill.  ^ 

The  following  sufficiently  indicates  the  regime  :  — 

ta)  Tlie  candidates  attend  the  courses  in  the  Univer.sity  or  Polytechnicum  as  advised  by  the  Director 
ot  the  school.  "  ■' 

(b)  The  commercial  sciences  proper  are  taught  in  the  normal  school. 

(c)  Tbe  candidates  must  attend  the  exercises  of  the  seminary. 

(d)  The  candidates  assist  at  the  courses  in  the  Commercial  Academy  and  hold  conferences  for  the 
discussion  ot  professional  subjects. 

(e)  They  visit  banks,  counting-houses,  etc  ,  factories,  and  dockyards. 

in  the  L^nmercTnl'i\o*T^'"*'  T  i  *'''  '-^"'1'  °*  ^^°  Polytechnicum,  who  are  qualifying  for  teaching 
pLctL  artree  '  '"'"     ^^  I'^.^istcrcd  as  students  of  the  school  and  admitted.^  The  courses  and 

1     -A    Vf"  '''!i"''''  '=°"''''es  ^efer  to  the  commercial  subjects  included  in  the  reo-ulation  of  1895  •  but 

EstorTanTtheZs'en'tsHr"\'?.-'V  T'"'''  ^-^--.-^  -^^hods  of  conLer^iifteacW^^^^^^ 
nistory  and  ttie  present  status  of  this  teaching,  and  on  political  economy. 

During 
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During  the  school-year  1898-99  the  courses  and  the  classes  were  as  follows  : — 


Subjects. 


Classes  aud  Hours  per  Week. 


I. 

II. 

2 

2 

1 

2 

2 

2 

2 

2 

2 

2 

t) 

2 

1 

1 



15 

10 

Political  arithmetic    ... 

Calculation  of  probabilities 

Oommercial  arithmetic 
Book-keeping  and  accountancy 
Hungarian  and  German  commercial  correspondence  and  ideas  concerning 
commerce 

Commercial  geography         

Mechanics,  technology  

Political  economy 
Hungarian  commercial  style 
Methodology  of  commercial  teaching 

Total 


Finally  German  and  French  are  studied. 

The  scholastic  year  is  identical  with  that  of  the  University.  The  teaching  is  committed  to  the 
University  professors,  and  to  those  of  the  Polytechnicum,  and  of  the  Commercial  Academy  of  Budapest. 
The  school  is  under  the  direction  of  a  professor  of  the  University. 

The  school  had,  in  1899,  49  registered  candidates,  of  which  9  were  regular  students,  39  were 
"auditors,"  of  the  faculty  of  philosophv,  and  1  was  a  law  studeot.  Of  these  49,  38  had  attended  a 
school  of  commerce,  9  had  come  from'lyceums,  and  2  had  the  diploma  of  qualiEcation  for  primary 
teaching.  The  greater  number  of  them  attended  courses  in  book-keeping,  correspondence,  commercial, 
and  political  arithmetic.  ,      i-  i  j-         £  ii. 

It  will  be  seen  that  the  system  of  preparation  is  excellent,  and  the  higher  education  ot  the 
teacher  of  the  commercial  school  is" not  neglected,  the  University  having  its  normal  influence. 

22  Other  forms  of  Commercial  Education.— Kn  account  of  Hungarian  commercial  education  would 
not  be  complete  without  some  reference  to  its  humbler  forms,  such  as  that  provided  for  what  are  known 
as  apprentices  to  commerce,  and  commercial  education  for  women.  In  fact,  the  thoroughness  ot  the 
whole  scheme  is  only  fully  realised  when  it  is  seen  that  the  needs  of  all  classes  are  systematically  met._ 

The  origin  of  such  forms  of  instruction  is  of  interest  and  importance,  consequently  some  historical 
references  will  be  necessary. 

"3  Schools  for  Commercial  Apprentices.— Th&  fir.st  commercial  school,  established  in  1830,  which 
has  been  before  referred  to,  was  in  the  main,  merely  a  Sunday-school  for  commercial  apprentices.  It  is  this 
nucleus  that  has  developed,  within  a  half- century,  to  an  important  clement  m  the  Hungarian  system  ot 
commercial  teaching.  Along  with  the  higher  schools  the  lower  ones  continued  to  spread  and  to  become 
consolidated:  and  all  modifications  in  the  organisation  of  the  secondary  or  higher  schools  ot  commerce 
■mn<j+  Tin-tii-rallv  directed  attention  to  the  primary  teaching  also. 

most  -^^ifjJ^f^^^HoL.  u,lnch  these  sclJls  rcere  estallished  rcas  the  U.  of  1868  concermng  prunary 
teacUnq  which  declared  that  no  apprentice  could  engage  m  commerce  unless  he  was  12  years  of  age 
and  had  Tassed  through  the  six  classes  of  the  primary  school.  The  appreiitice  who  is  employed 
coLercia^lTvat  the  ac^e  of  12  years  must,  for  3  years  more,  attend  some  continuation  school,  or  the 
entice  school  established  for  this  purpose.  The  provisions  of  the  law  as  to  the  schools  for  improve- 
S  determine  in  consequence  the 'minimum  function  of  the  apprentice-schoo  .  Consequently  tl^e 
regulLtions  which  modified  the  regime  of  commercial  secondary  teaching  in  1872,  m  1881,  and  in  188o, 
ha've  had  their  influence  on  the  scheme  for  the  instruction  o^ ^apprentices  to  comm  rce. 

Npxt  to  the  law  of  18G8  on  primary  teaching,  the  law  oi  1881  on  industries,  is  that  wnicn  nas 
exercised  the  greatest  effect  on  the  schools,'f  or  it  regulated  the  regime  of  a  1  the  apprentice-schools,  and 
exercised  tne  grcatestcuo  ,      j    f      commercial  apprentices.     This  law,  having   necessitated   the 

rdifitatn'orthfeTrlle^r  trovtot  .ave  rise  to  the  reglLions  of  1893,  and  later  to  those  of  1897,  at 
present  in  force. 

/■j7     c-  7     1,  -f\^  Onnimrfpjnl  Annrentices — Every  commune  ill  which  there 
24.  Actual  Orgamsat.cn  of  the  Schos^^^  ^^  ^^^^^^^^  ^ 

are  at  least  50  eommercial  apprentc^^^^^  the  commune' must  organise  an 

school  on  their  account.     If  t^c  number  "^  ^PP  ^tices  may  receive  the  instruction  requisite 

industrial  apprentice-school,  so  that  the  commercial   .ippien  j 

for  thei^ -e^ds,by^™s  c,f  ^-^^^P--l --^J^tools  is  incumbent  on  the  commune  which  has  at  its  disposal 

the  following  resources :—  •  ,    i  *      +T,-„„K;„„f. 

(1)  The  fees  and  penalties  which  must  be  specially  appropriated  for  this  object , 

[8  L7u\\Vs:Te^"suffictt:ThrS^^^  of  the  Interior  and  Finance  authorise  the  collection 

r4>  sLSe^'mlrbe's-Sbi  the  Minister  of  Public  Instruction, 

(4)  Subsidies  may  ne  g  y  ^^^^^^.^^^^  attendance;  really  ten  months  each  year 

The  apprenl^ce-school  /™^  r^;^^^  already  12  years  of  age.  but  have  not  the  school  certifi- 

(f  rom  September  to  J  une  j .     -^PP'^  ,     admission  examination,  must  initially  attend  the  preparatory  class. 

cate,  and  cannot  theretore  unQLip,^  devoted  to  the  teaching;  it  is  given  each  evening  excepting 
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The  instruction  is  given  in  Hungarian ;  but  the  Minister  of  Public  Instruction  may  grant  the 
permission  that  in  particular  schools  the  teaching  may  be  in  any  other  language.  In  such  a  case,  however,, 
it  is  necessary  to  devote  at  least  two  hours  per  week  to  speaking  and  writing  Hungarian.      ,       , ,      i 

Prom  the  time  that  the  apprentice  enters  his  employment,  bis  master  must  see  that  he  attends  an 
apprentice-school ;  or,  failing  that,  an  improvement  or  continuation  course  in  the  primary  school.  His 
attendance  should  continue  during  the  whole  of  his  apprenticeship  ;  but  if  he  finishes  the  three  courses 
with  success  before  the  end  thereof,  the  Direction  may  exempt  him. 

At  the  end  of  the  third  year,  the  apprentice  receives  his  certificate.  j.    .     .•  i 

The  buildings  and  the  material  of  the  public  schools,  and  particularly  those  of  the  higher  primary 
pchools  may  be  utilised  for  this  purpose  as  far  as  possible.  Each  apprentice-school  is  required  to  be 
furnished  with  (a)  a  collection  for  the  teaching  of  technology  and  the  knowledge  of  merchandise ;  (b)  a 
school  library.     The  books  used  must  be  approved  by  the  Minister  of  Public  Instruction. 

Professors  or  teachers  having  the  diploma  of  qualification  for  teaching  in  the  higher  commercial 
schools  or  in  the  higher  primary  schools  have  precedence  in  the  selection  of  the  teaching-staff.  The 
preparatory  class  as  well  as  the  instruction  in  reading,  redaction,  and  writing,  may  be  committed. to  the 
ordinary  primary  schoolmaster.  Masters  whose  aptitude  as  teachers  of  apprentice-schools  is  officially  and 
practically  established,  are  furnished  with  a  special  license.     Some  of  the  professors  are  engaged  for  a 

period  of  three  years.  .  .     .     ,    ,    ,  ,  .  „ 

At  the  head  of  each  apprentice-school  is  a  Director.  He  is  the  principal  of  the  teachmg-staff ; 
he  directs  the  intellectual  and  material  affairs  of  the  school,  and  undertakes  part  of  the  teaching  himself. 

25.  Programme  of  Studies  in  the  Apprentice-Schools.— The  obligatory  teaching  is  as  follows  :— (1) 
Eeading  and  redaction,  object-lessons  ;  (2)  Greography  ;  (3)  Commercial  arithmetic  and  counting-house 
work;    (4)    Book-keeping   and  accountancy;    (5)    Bills   of   exchange,   correspondence;    (6)    Writing 

(caligraphv). 

Some  notion  of  the  nature  of  the  teaching  will  be  had  from  the  following  outline  : — 

(1)  Beading  and  redaction,  object-lessons. — E-tercise  in  reading,  analysing  the  meaning,  accentuation, 
etc. ;  oral  resume  ;  application  of  grammatical  rules,  etc.  ;  the  awakening  of  the  sentiments  and 
of  the  patriotism  of  the  pupils ;  useful  knowledge  in  the  domains  of  conimerce,  history,  and 
natural  science  ;  civic  instruction  ;  the  reading  of  Hungarian  poetry ;  exercises  in  orthography ; 
redaction  of  business  letters  and  documents  ;  caligraphy. 

(2)  Geography. — The  type  of  geographical  knowledge  necessary  in  the  every-day  life  of  a  merchant; 
description  of  natural  phenomena  from  the  point  of  view  of  raw  material  of  industry,  and  the 
shipping  or  transport  business. 

(3)  Commercial  arithmetic  and  the  work  of  the  counting-house. — The  detail  of  the  operations  in  a 
counting-house  and  in  connection  with  trade. 

(4.)  Boolc-heeping,  etc. — The  keeping  of  books  in  a  retail  business. 

(5)  Bills  of  exchange  and  commercial  correspondence. — Explanation  of  the  nature  of  bills  of 
exchange  ;  the  details  of  complete  operations  with  bills  of  exchange  ;  redaction  of  simple  business 
letters  in  the  usual  forms  ;  contracts  ;  petitions  addressed  to  the  authorities. 

(6)  Oaligraphy. — The  pupils  are  required  to  learn  to  write  elegantly. 

The  following  indicates  the  time  devoted  to  the  various  subjects  : — 

Programme  in  the  Independent  School  for  Commercial  Apprentices. 


Subjects. 

Classses. 

Prep. 

I. 

II. 

III. 

Total. 

Eeading,  Eedaction,  Object-lessons           

Geography    ... 

Commercial  Arithmetic  and  Counting-house  work 

Book-keeping  and  Accountancy     

Bills  of  Exchange,  Correspondence,  etc 

Caligraphy 

4 
"2 

"i 

2 
1 
2 
1 

1 

2 

1 
2 
1 

"i 

1 

"2 
2 
2 

9 
2 

8 

2 
3 

Total 

7 

7 

7 

7 

28 

If  the  number  of  commercial  apprentices  is  not  sufficient  to  establish  a  special  school,  this  teaching 
is  given  them  in  the  industrial  apprentice-school,  the  general  teaching  as  usual,  and  the  special  teaching 
in  particular  courses. 

There  are,  also,  for  the  benefit  of  commercial  clerks  and  journeymen,  improvement  courses,  not 
of  an  obligatory  character. 

26.  Administration  of  the  Schools  fur  Commercial  Apprentices. — The  administration  devolves  (a) 
upon  the  committees  of  these  schools ;  (b)  upon  the  industrial  authorities ;  (c)  upon  the  Directors- 
Greneral, 

(a)  The  committee  of  the  apprentice-schools  has  the  supervision  of  the  studies  and  the  adminis- 
tration of  the  intellectual  and  material  affairs.  It  elects  its  president,  its  vice-president,  its  curator,  and 
its  secretary  from  among  the  personnel  of  the  public  teaching-staff  or  persons  interested  in  public 
instruction,  or  from  among  the  educated  traders  of  the  locality.  If  the  local  authority  maintains  a  school 
tor  both  industrial  and  commercial  apprentices,  a  committee  is  formed,  including  both  merchants  and  the 
chiefs  of  industrial  establishments. 

_  The  committee  meets  once  every  two  months  (or  ofteiier),  and  the  minutes  of  these  meetings  are 
submitted  to  the  inspector  of  primary  teaching.  If  the  inspector  has  any  remarks  to  make,  he  commu- 
nicates them  to  the  committee,  which  has  recourse,  through  the  medium  of  the  Director-General,  to  the 
Minister  of  Public  Instruction.  (la) 
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(b)  The  "  Authority  of  first  instance,"  charged  with  executing  the  law  relating  to  industry,  sees 
that  the  apprentices  attend  the  school  with  the  requisite  regularity.  In  cases  of  negligence,  it  inflicts 
penalties,  and  it  supports  the  Director  of  the  school  in  the  maintenance  of  discipline. 

According  to  the  law  relating  to  industry,  this  function  is  incumbent  upon  :  (i)  in  the  communes, 
the  chief  of  the  arrondissement;  (ii)  in  the  towns,  the  mayoral  council ;  (iii)  in  the  municipally  autono- 
mous towns,  the  chief  of  police  ;  (iv)  in  Budapest  (the  capital),  the  chiefs  of  the  arrondissement. 

This  authority  submits,  to  the  Ministers  of  Commerce  and  of  Public  Instruction,  all  proposed 
modifications  having  regard  to  the  duration  of  studies  and  the  hours  of  teaching. 

(c)  The  Inspector  of  primary  teaching  and  the  Directors-general.  The  superintendence  of 
apprentice-schools  is  a  duty  discharged  by  the  inspectors  of  primary  teaching  ;  the  chief  direction  is 
exercised  by  common  agreement  among  the  Directors-general  nominated  by  the  Minister  of  Public 
Instruction  and  the  Minister  for  Commerce. 

The  Inspector  of  primary  teaching  is  the  vehicle  of  communication  between  the  Minister  of 
Public  Instruction  and  the  apprentice-schools  ;  he  conveys  the  ministerial  decrees  and  sees  that  they  are 
carried  out ;  he  submits  reports  relating  to  them,  if  they  come  within  the  necessity  of  his  sphere  of 
action,  to  the  Director-general ;  he  visits,  at  least  once  a  year,  the  schools  of  his  district,  superintends 
the  works  of  the  masters,  directors,  and  committees,  and  when  it  is  necessary  he  stimulates  their  zeal. 

The  duties  of  the  Directors-general,  charged  with  the  superintendence  of  the  commercial 
apprentice-schools,  are  defined  in  a  special  instruction,  of  which  the  following  are  the  principal  points  : — 

The  chief  direction  of  the  industrial  teaching,  which  includes  that  of  the  commercial  apprentice- 
school,  the  commercial  course  for  women,  and  the  improvement  course  for  journeymen,  is  exercised  by 
the  Ministers  of  Commerce  and  of  Public  Instruction,  each  one  nominating  a  Director-general  of 
industrial  teaching.     Each  of  these  Directors  is  responsible  to  his  own  Minister. 

The  Director-general  nominated  by  the  Minister  of  Commerce  exercises  the  chief  direction  of  the 
special  schools,  the  practising  schools,  and  the  industrial  museums  ;  the  other  Director  of  the  commercial 
and  industrial  apprentice-schools,  of  the  improvement  course  for  industrial  workmen  and  commercial 
clerks,  the  practising  schools  attached  to  the  higher  primary  schools,  and  the  normal  schools  for  masters 
and  mistresses,  of  the  commercial  course  for  women,  and,  finally,  of  the  preparatory  courses  of  the 
masters  of  apprentice-schools. 

The  two  Directors-general  have  the  "  dispositive  right  "i  as  regards  the  schools  entrusted  to  their 
direction.  Each  has,  moreover,  the  right  of  inspection  as  regards  the  schools  presided  over  by  the  other 
Director-general.  The  one  nominated  by  the  Minister  of  Commerce  supervises  the  practical  and  special 
teaching  in  the  schools  of  which  the  Minister  of  Public  Instruction  is  the  head.  The  Director-general  of 
this  last-mentioned  Minister  exercises  the  same  functions  in  regard  to  the  general  and  theoretical  teaching 
in  the  schools  directed  by  the  Minister  of  Commerce.  This  inspection  is  limited  to  the  control  and  does 
not  include  the  "dispositive  right."  The  two  Directors  mutually  communicate  their  observations  and 
submit  their  propositions  to  their  respective  Ministers. 

Besides  the  apprentice-schools  maintained  by  the  State,  the  communes,  and  the  religious  bodies, 
the  Minister  may  authorise  the  establishment  of  apprentice-schools  to  be  maintained  by  societies  or  by 
private  individuals.  The  ministerial  regulation  is  obligatory  for  all  the  schools,  and  no  modification 
can  be  made  without  the  authority  of  the  Minister. 

27.  Statistical  Details  of  the  Commercial  and  Industrial  Apprentice-Schools.— The.  commercial 
apprentice-schools  being  in  part  attached  to  similar  schools  for  industry,  these  latter  are  included. 

In  the  school-year  of  1896-97,  there  were  in  Hungary  369  industrial  apprentice-schools,  with  1,785 
classes  75  144  apprentices,  and  2,167  instructors.  The  independent  schools  for  commercial  apprentices 
numbered  86,  with  6,076  pupils,  and  ;i62  instructors.  There  were  2,281  commercial  apprentices  who 
attended  industrial  apprentice-schools. 

On  all  hands  the  progress  of  these  schools  is  regarded  as  satisfactory. 

28  The  Commercial  Courses  for  Women— Histori/.— The  idea  of  training  women  for  commercial 
and  industrial  careers  originated  prior  to  1880,  a  congress  of  industrial  corporations  having  discussed  the 
question  in  1879  and  issued  a  resolution  advocating  professional  instruction  for  women. 

Some  attempts  to  give  effect  to  this  were  made  here  and  there,  more  especially  by  priva,te 
individuals,   and   some    commercial    establishments    employed   women   who    had    received   commercial 

'^ The' first  properly  organised  commercial  course  for  women  was  not  inaugurated,  however,  till  1888, 
when,  with  the  assistance  of  the  professors  of  the  higher  primary  school  of  Budapest,  that  city  developed 
a  course  for  young  girls  in  the  fifth  arrondissement.s  _  ,      •       ,  <.    i  a  •<- 

At  first  the  course  was  for  six  months  only  ;  but  the  increasing  attendance  having  demonstrated  its 
value,  it  was  extended  to  eight  months.  The  success  of  this  experiment  induced  Count  Csaky  (then  Minister 
of  Public  Instruction)  to  put  in  force,  in  accord  with  the  Minister  of  Commerce,  a  regulation  for 
commercial  courses  for  women.     (t5th  March,  1891,  No.  59,258.) 

This  re2ula.tion  has  the  aim  of  extending  the  number  of  honorable  careers  open  to  women. 
Women  having  commercial  knowledge  had  previously  to  this  been  m  great  request,  owing  to  their 
modest  demands,  their  reputation  for  politeness  toward  clients,  and  for  honesty.  Ihese  qualities, 
riuable  in  an  establishments,  were  particularly  so  in  those  who  could  not  bear  the  expense  of  the  more 
severely  trained  male  pupils,  or  in  warehouses  specially  patronised  by  ladies, 
severely  traineam       P  P^^^'.^^  ^^^^^^  ^^^  recruiting  of  female  assistants,  who  are  deemed  in  Hungary 

to  be  valuable  collaboratrices  in  commerce.     They  are  also  valued  in  Hungary  for  their  service  to  women 
whoL  Son  compels  them  to  engage  in  business,  and  who  may,  one  day,  even  be  called  upon  to  wholly 

b'^n^rS'lie^o'  MtTtZ:er^Sfo  1^1  who,  perforce,  are  compelled  to  enter  upon  a  commercial 
— '^f  :°ggggggg^  1893,  is  still  in  force. 

1  The  "  dispositive  right  "  is  ^^J^^ridi^^Tto^  relating  to  the  purview  of  the  administratioru 

2  An  "arrondissement  "  is  similar  to  our  "ward. 
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29.  Currioulum.— The  programme  o£  studies  is  as  hereunder.  The  commercial  course  for  wornen 
if  designed  specially  to  prepare  women  for  the  occupations  of  retail  trade.  The  teaching  is  similar  to  that 
of  the  primary  schools  of  commerce,  but  aima  oily  at  limited  requirements.  The  subjects  or  teacomg 
are  as  follows : — 


Subjects. 


Hours  per  week. 


Commercial  Arithmetic 

Book-keeping... 

Bills  of  Exchange,  Ideas  of  Commerce 

Counting-house  Work,  Correspondence  in  Hungarian 

,,               ,,  ,,  in  German 

Description  of  Merchandise,  Commercial  Geography 
Caligraphy      


Totals 


The  following  are  optional  subjects  : — German  and  Hungarian  stenography,  and,  in  some  courses, 
type-writing.  This  feature  is  extending.  In  some  eases  the  hours  devoted  to  Hungarian  correspondence, 
commercial  arithmetic,  and  to  the  description  of  merchandise,  are  increased.  The  course  commences  in 
September,  and  lasts  from  nine  to  ten  months. 

In  order  that  the  teaching  may  be  really  useful,  a  plan  of  studies  is  drawn  up,  with  a  view  to 
ensuring  the  proper  graduation  of  the  subjects  and  the  necessary  regularity  of  sequence.  The  course 
is  also  divided  into  two  periods,  the  first  being  a  preparation  for  the  second.  The  professors  draw  up  for 
each  period  a  special  programme,  which  is  submitted  for  the  approval  of  the  Inspector  of  primary  teaching. 
In  these  courses  the  text-books  approved  by  the  commercial  apprentice-schools  are  employed. 

30.  Admission  ;  Professors  ;  Material. — Young  girls  who  have  passed  with  success  the  examination 
of  the  four  classes  of  the  higher  primary  school  (for  young  girls),  or  women  who  prove  by  an  admission 
examination  that  they  possess  the  requisite  knowledge,  are  admitted  to  the  commercial  course. 

The  instruction  is  as  a  rule  entrusted  only  to  professors  who  have  the  qualifying  diploma  of  the 
higher  commercial  schools.  Should  it  be  necessary,  commercial  arithmetic  and  the  description  of  commer- 
cial articles  maybe  taught  by  masters  of  higher  primary  schools  who  have  the  diploma  for  mathematics 
and  natural  science.  Book-keeping,  bills  of  exchange,  and  commercial  correspondence  are  taught  by 
persons  having  practical  experience  in  these  subjects. 

The  commercial  course  for  women  may  be  conveniently  attached  to  a  higher  primary  school  for 
young  girls,  where  the  pupils  find  the  desired  school  material.  In  every  case  it  is  deemed  necessary  that 
a  good  collection  of  merchandise  and  a  chemical  lahoratory  should  be  available,  iu  order  that  the  pupils 
may  acquire  the  necessary  conccjjtions. 

The  authorities  or  corporations  which  maintain  the  higher  schools  for  young  girls  may  organise 
similar  courses. 

The  registration  of  entrance  and  the  admission  examinations  take  place  in  the  early  part  of 
September,  and  the  actual  teaching  commences  about  the  middle  of  September. 

31.  Internal  Begitne. — Hxaminations,  Certificates. — The  pupils  pay  a  school-fee  determined 
according  to  the  local  conditions,  the  proceeds  of  which  are  devoted  to  the  maintenance  of  the 
course.  The  fees  are  collected  by  the  Director  of  the  school  with  which  the  course  is  connected  ;  he 
is  charged  with  seeing  to  the  requirements  of  the  course,  and  with  rendering  regular  accounts  at  the 
end  of  the  school-year. 

At  the  end  of  each  month  the  professors  assemble  in  conference,  under  the  presidency  of  the 
Director. 

Any  pupil  who  has  been  absent,  without  reasonable  excuse,  on  twelve  occasions,  is  considered  as 
having  abandoned  the  course. 

The  hours  of  teaching  are  determined  according  to  local  conditions,  but  in  no  case  must  they  be 
later  than  5  o'clock  iu  summer  and  4  o'clock  in  winter.  The  number  of  hours  each  day  is  limited  to 
three,  or,  in  exceptional  cases,  to  four.  The  pupils  are  constantly  under  the  superintendence  of  a 
diplomaed  mistress. 

In  the  beginning  of  June  the  pupils  undergo  examination,  each  pupil  being  questioned  on  every 
subject  m  the  programme.  The  Inspector  of  primary  teaching,  or  his  substitute,  presides  at  these,  and 
the  Minister  of  Commerce  has  also  his  delegate  present.  Before  the  oral  examination,  the  pupils 
undertake  written  compositions  bearing  on  book-keeping,  commercial  correspondence,  and  commercial 
arithmetic.  The  theme  of  these  compositions  is  determined  by  the  Director-general  of  industrial 
teaching  (belonging  to  the  Minister  of  Public  Instruction.) 

Pupils  who  have  passed  the  examination  with  success  receive  a  certificate  containing  a  classifica- 
tion.. ^  it  the  pupil  has  an  insufficient  mark  for  two  subjects,  she  is  admitted  to  a  supplementary 
examination  ;  it  she  fails  in  several  subjects,  she  is  obliged  to  repeat  the  course. 

The  certificate  is  signed  by  the  President  of  the  Commission,  the  delegate  of  the  Minister  for 
Commerce,  the  Director,  and  the  professors  of  the  course. 

32.  8iLrveillance.—'\\&  course  is  supervised  by  the  authority  which  maintains  it  and  bv  the 
Director,  and,  on  the  part  of  the  Government,  by  the  Inspector  of  primary  teachin<'.  The  Minister  of 
Instruchon  exercises  the  chief  direction  through  the  Director-general  of  industrial  instruction. 

itie  organisation  and  inauguration  of  a  commercial  course  for  women  can  take  place  only  upon 
authorisation  duly  sought,  through  the  channel  of  the  Director-general  of  the  Minister  of  Puolic 
instructiou.  ihis  restriction  was  found  necei<sary,  because  courses  were  established  in  localities  without 
commerce,  and  became  so  numerous  that  the  leaving  pupils  had  difficulty  in  obtaining  positions.  It  was 
thought  by  the  authorities  that  this  was  extremely  undesirable  33 
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33.  General,  in  regard  to  tie  Courses  for  Women. — Within  a  year  o£  the  publication  of  the 
regulation,  and  excluding  courses  established  previously  in  the  5th  arrondissement  of  Budapest,  there 
were  no  less  than  16  courses  of  commerce  for  women  in  16  towns  of  the  country.  The  number  of  pupils 
was  400,  363  of  whom  attended  the  course  until  the  end.  The  courses  received,  besides  school-fees, 
subsidies  from  the  State  and  Chambers  of  Commerce.  In  the  school-year  1897-98  there  were  19 
courses  (5  at  Budapest)  with  812  pupils,  749  of  whom  passed  the  examination.  The  number  of  pupile 
of  a  course  varied  between  10  and  164. 

The  coiirses  had  118  professors  and  18  superintendents. 

34.  General  Summary. — A  review  of  the  scheme  of  primary  and  commercial  instruction  in  Hungary 
and  other  countries  will  reveal  the  fact  that  the  Hungarian  system  is,  in  most  respects,  very  satisfactory. 
Commercial  teaching  in  Hungary  is  established  on  a  vory  solid  basis.  It  may  be  mentioned  that  Hungary 
received  special  acknowledgment  at  the  International  Congress  of  Commercial  Education  (at  Antwerp  in 
1898),  and  at  the  International  Congress  of  Orientalists  at  Paris. 

The  development  of  industry  and  commerce  in  Hungary  is  held  to  be  quickened  and  perfected 
by  the  commercial  instruction. 

The  authorities  charged  with  the  realisation  of  the  task  of  providing  an  excellent  form  of 
commercial  instruction  spare  neither  effort  nor  expense. 

The  cost  to  the  State  of  the  commercial  and  industrial  schools  is  regarded  as  more  than  repaid, 
since  it  serves  to  give  to  a  hundred  thousand  future  traders  and  merchants  the  instruction  necessary  for 
the  economic,  social,  and  political  interests  and  development  of  the  country. 

The  instruction  of  retail  traders  is  held  to  be  of  great  importance,  and  it  is  for  this  reason  that  the 
Hungarian  State  pays  unremitting  attention  to  the  proper  organisation  and  development  of  the 
apprentice- schools.  The  question  of  the  possible  careers  to  which  women  may  be  admitted  awaken  a 
lively  interest,  and  the  commercial  courses  for  women  are  considered  as  institutions  of  great  utility  ;  and 
there  are  in  Budapest  many  improvement  schools,  where  young  ladies  who  have  left  the  primary  school 
may  receive  complementary  instruction  in  reading,  calculation,  drawing,  book-keeping,  manual  work, 
and  similar  matters. 

The  higher  commercial  schools  occupy  a  highly-esteemed  place  in  the  Hungarian  scheme  of  public 
instruction,  and  their  beneficent  influence  is  felt  in  the  Hungarian  business  world.  The  urgent  require- 
ments of  practical  life  provoked  the  establishment  of  these  schools  ;  and  while  some  of  them  are  not 
conveniently  situated,  the  defect  will  be  remedied  when  a  reform  takes  place  in  the  higher  primary 

schools.  1  •        •     -p  Til. 

The  Hungarian  commercial  teaching  differs  somewhat  from  the  same  teaching  in  Irance.     Irie 

commercial  schools  of  Prance  were  organised  exclusively  to  meet  practical  needs,  and  aim  specially  at  the 

higher  teaching ;  whilst  in  Hungary  the  primary  and  secondary  grades  of  teaching  are  more  strongly 

insisted  upon.  .in  ■.•  ^       * 

In  Hungary,  where  the  supreme  interest  of  the  State  is  held  to  demand  a  unitorm  system  tor 
national  teaching,"  the  questions  of  education  are  intimately  allied  to  the  diffusion  of  the  national  spirit 
which  it  is  important  should  also  prevail  in  the  world  of  Hungarian  commerce  ;  and  this  is  why  the  high 
direction  of  commercial  teaching  should,  according  to  the  Hungarian  view,  he  with  the  same  authority  as 
that  for  the  other  branches  of  education.  Further,  it  is  believed  that  the  commercial  schools  should  be 
under  the  Ministry  of  Public  Instruction,  in  order  that  the  special  teaching  may  be  properly  co-ordinated. 
The  present  provision  in  Hungary  is  believed  to  be  adequate  for  the  needs  of  the  people,  excepting 
as  regards  the  highest  forms  of  commercial  education— that  is,  of  University  grade.  Further  develo  pmen 
may  take  place  in  that  direction. 

35.  Conclusion.— Kxinga.vy,  in  company  with  other  countries  of  Europe,  has  realised  that  the 
extension  of  national  trade  and  commerce  demands  special  forms  of  professional  education  tor  those  who 
are  to  be  entrac^ed  therein.  The  linguistic  features  qualify  its  citizens  to  speak  and  correspond  in  other 
languages,  and°thus  the  possibilities  of  commerce  with  other  nations  are  increased  ,     . 

The  familiarizing  the  pupils  with  samples  of  raw  and  manufactured  products,  with  the  principles 
by  which  the  purity  and  quality  of  goods  are  determined,  with  the  practical  contributions  which  the 
application  of  science  has  made  to  manufacture,  trade,  and  commerce,  is  an  extremely  valuable  means  of 
reinforcing  the  powers  of  the  people.  ^ 

The  whole  scheme  is  valuable,  and  worthy  of  emulation. 

'  Tt  1,  nroBer  here  to  acknowledge  the  indebtedness  of  the  Commissioner  to  documents  supplied  by  the  educational 
authoritieV^t'^u^dapit      Th^^^^^^^^  translated  by  the  Commissioner,  and  embodied  m  this  statement  of 

Hungarian  Commercial  Education. 
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CHAPTER  LIX. 

Commercial  Education  in  Finland,   Holland,  Italy,  Norway, 

Sweden  and  Russia. 


[G.  H.  KNIBBS.] 


1.  Introduction.— The  aim  of  this  chapter  is  to  give  some  indication  of  forms  of  commercial 
education  to  be  found  in  various  countries  of  Europe  not  already  referred  to,  without  in  any  way 
endeavouring  to  supply  a  connected  account  of  the  whole  scheme  of  commercial  education.  In  preceding 
chapters,  the  whole  scheme  of  commercial  education  has,  in  some  instances,  been  outlined  ;  but  in  other 
cases,  examples  have  been  taken  for  the  purpose  of  shewing  the  detailed  development  of  the  instruction. 
The  present  chapter  may  be  regarded  as  of  a  supplementary  character,  and,  excepting  in  one  or  two 
instances,  the  detailed  development  of  the  courses  will  not  be  referred  to.  The  aim  of  the  ensemble  of 
chapters  on  commercial  education  is  to  give  a  sufficient  number  of  examples  to  shew  that  abundant 
provision  is  made  in  Europe  for  commercial  education,  and  that  in  its  development  the  instruction  is  very 
thorough. 

Everywhere  it  is  recognised  that  thorough  commercial  education  is  a  desideratum,  and  must  be 
found  in  any  educational  system  worthy  of  being  considered  complete. 

2.  Commercial  Education  in  Finland. — Helsingfors,  the  Finnish  capital,  possesses  a  bi-lingual 
commercial  institute,  the  instruction  being  given  in  both  Swedish  and  Finnish.  The  course  is  a  two-year 
one,  with  a  preparatory  class  of  one  year.     The  programme  is  as  follows  : — 


Programme  of  the  "  Handelsinstitutet  i  Helsingfors,"  Finland 

Subjects. 

Classes  and  Hours  per  Week. 

Preparatory. 

I. 

II. 

Arithmetic 

2 

1 

1 

Algebra,  Planimetry,  Stereometry 

Physics,  Chemistry,  Applied  Chemistry             

History  and  Geography  ... 

National  Economy,  Commercial  Law,  etc 

Book-keeping,   Commercial  Correspondence  (Swedish,  Finnish,  Rus- 
sian, German  and  English),  Commercial  Arithmetic,  Commercial 

7 
2 

6 

1 
2 
2 
2 

1 
2 
2 
3 

Bureau 

6 

10 

Swedish     ... 

2  or  4 

1  or  3 

lor  3 

Finnish     ... 

4  or  2 

3  or  1 

3or  1 

Russian     ... 

3 

3 

2 

German     ... 

4 

4 

2 

English 

Caligraphy 

3 

2 

3 

Total          

30 

30 

30 

The  school  was  well  equipped  for  practical  instruction,  especially  in  the  Commercial  Bureau 
section.     The  Commissioner  saw  it  when  evening  classes  were  present. 

3.  Commercial  Education  in  Holland. — Commercial  education  in  Holland  falls  under  practically 
three  headings,  viz.,  it  may  be  : — 

(1)  A  branch  of  a  secondary  school. 

(2)  A  branch  of  higher  primary  education. 

(3)  Special  instruction  under  the  segis  of  some  association. 

Illustrative  examples  may  be  taken.  There  is  in  Amsterdam,  for  example,  a  two  year  course  in  a 
public  commercial  school  ("  Gemeentelijke  hoogere  burgerschool  met  handelsschool "),  in  which  the  subjects 
taught  are  as  follows  : — 


La7iguages. 
Dutch 
French 
German 
English 
Spanish* 
Italian* 
Swedish* 
Malay* 


Commercial  Subjects. 

Commercial  Geography  Political  Economy 

History  of  Commerce  Commercial  Law 

Commercial  Arithmetic  Book-keeping 

Commercial  Mathematics  Accountancy 

Merchandise*  Caligraphy 

Commercial  Chemistry  Stenography* 


There  is  a  very  similar  school  in  Rotterdam,  with  a  three-year  course,  omitting  the  subjects  marked 
with  an  asterisk.  rpj^g 
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teaches  iS^tMs^rS  ttnl'fXrgr.SttC'^^  '  '''''''''''  ''''  '''  ™^^°^-     '' 
French  4,  German  4  English  4  Geography  2,  Chemistry  6,  Zoology  and  Botany  1,  Book-keeping  3, 
Commercial  Arithmetic  3   Political  Economy  and  Commercial  Law  2,  Practice  in  Mechanica 
Weaving  3,  Drawing  from  Nature,  etc.,  2,  Gymnastics  1. 
The  figures  denote  the  number  of  hours  per  week. 

There  is  a  National  Association  in  Holland  for 'commercial  employes,  which  gives  (a)  commercial 
courses  at  Amsterdam  Alkmaar,  Delft,  Dcventer,  The  Hague,  Groningen,  Leeurvarden,  Maastricht, 
Nimegue,  Sneck,  Utrecht  Zutphen  ;  (b)  courses  in  book-keeping  at  Almelo,  Breda,  Bois-le-Duc,  Vlissingen  ; 
EuschedT  Middelburg  and  Roosendaal ;   (d)  book-keeping  and  commercial  correspondence  at 

4.  The  Esmeyer  Commercial  School,  Rotterdam.— This  is  a  private  school,  with  at  least  60  or  70 
pupils  m  its  commercial  section.     Its  course  is  as  hereunder  :— 


Classes  and  Hours  per  Week. 

Classes  and  Hours  per  Week. 

Subjects. 

Subjects. 

1 

I. 

II. 

III. 

lA'. 

V. 

I. 

II. 

III. 

IV. 

V. 

Caligraphy ... 

li 

1 

1 

1 

National  History 

1 

1 

Stenography 

... 

1 

1 

1 

1 

Universal  History 

2 

1 

1 

Dutch         

4 

3 

3 

2 

2 

Commercial  History     ... 

1 

1 

French        

4 

4 

4 

5 

4 

Geography         

2 

2 

2 

2 

English       

3 

Hi 

5 

5 

4 

Natural  Science .. . 

1 

1 

1 

German      

4 

4 

5 

5 

4 

Constitutional  Law 

i 

Italian  or  Spanish 

*.  . 

•  •  > 

>  •  . 

4 

Commercial  Law 

1 

I 

Arithmetic... 

3 

1 

1 

Political   and  Social 

1 

1 

Algebra 

2 

2 

1 

. . . 

Economy 

Geometry  ... 

1 

2 

2 

Freehand  Drawing 

1 

1 

1 

Commercial  Arithmetic    . . . 

•  >> 

1 

u 

3 

4 

Gymnastics        

2 

2 

2 

2 

2 

Book-keeping 

Sacred  History      

3 

4 

1 

1 

1 

1 

1 

Total           

314 

m 

33i 

33J 

33 

The  age  of  entry  into  the  commercial  section  is  12-13  years. 

5.  Commercial  Education  in  Italy. — Italy  possesses  several  grades  of  commercial  education  ;  for. 
example,  the  Royal  Higher  Schools  of  Commerce,  the  Elementary  Commercial  Schools,  the  Commercial 
Schools  for  Women.     Examples  will  be  given  shewing  the  type  of  each. 

Where  the  Commissioners  had  an  opportunity  of  seeing  the  equipment  for  teaching  it  was  good. 

One  of  the  higher  schools,  viz.,  that  at  Venice,  is  housed  in  the  Palazzo  Foscari,  on  the  Grand 
Canal.  Its  equipment  for  commercial  teaching  is  very  good.  It  may  be  mentioned  that  2  out  of  its  150 
pupils  were  young  women,  and  it  was  rumored  at  the  date  of  the  Commissioner's  visit  that  there  was  to  be 
a  large  influx  of  female  students. 

6.  Commercial  School  of  Turin. — Annexed  to  the  "  Istituto  Tecnico  Germano-Sommeiller  di  Torino." 
This  school  was  referred  to  in  an  early  part  of  this  report.  There  is  a  school  of  commerce,  "  Scuola  tecnica  e 
pratica  di  commercio,"  with  a  three-year  course,  the  first  year  being  preparatory.  Pupils  possessing  the 
licenza  of  the  primary  schools  are  admitted  to  the  preparatory  class.  There  are  over  one  hundred  pupils, 
one-third  being  young  women. 

The  programme  is  as  hereunder  : — 

Programme  of  the  "  Scuola  tecnica  e  pratica  di  commercio,"  Turin. 


Years, 

md  Hours  per 

Week. 

Subject. 

I. 

II. 

III. 

Caligraphy         

6 

6 

6 

Physical  Geography 

... 

... 

Commercial  Geography           

... 

3 

French  Language         

6 

6 

6 

Italian  Language          

12 

8 

8 

Mathematics      

6 

6 

Accountancy      

... 

4 

9 

Political  Economy  and  Commercial  Law 

... 

... 

3 

Customs  Operations  and  Tariffs         

... 

... 

2 

Carriage  and  Freights  (railway)         

4 

Totals     

32 

33 

38 

This  does  not  exactly  represent  the  normal  course  in  the  technical  schools,  which  is  referred  to  in 
the  next  section. 

3—5  K  "• 
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"        7.  Gojnmercial  Education  in  Technical  Schools,  Italy. -The   normal  course  in  the  l°^f  J^'!^'"'' 
schools  {"scuole  tecniche")  with  a  commercial  orientation  {"  con  indirizzo  commercmle    )  is  as  loiio      . 

Programme  of  the  "  Scuola  tecnica  con  indirizzo  commerciale .' 


Classes  and  Hours 
per  Week. 

Subjects. 

Classes  and  Hours 
per  Week. 

Subjects. 

I. 

II. 

III. 

I. 

II. 

III. 

Italian           

French           

English  or  German 

Mathematics 

6 
3 

4 

5 
3 
4 

2 

.5 
4 
4 
2 

3 

2 

Drawing       

Caligraphy 

Geography 

Accountancy  2 

Totals 

2 

2 
2 

3 

2" 
2 

5 

Natural  Science        

History  and  Civics  i 

2 

3 

2 

24i 

27i 

29 

The  relations  of  technical  schools  (scuole  teciici)  to  teclinical  institutes  (isiiluti  tecnici)hi^^heen 
explained  earlier  in  the  Reports.  Reference  may  now  be  made  tr.  Commercial  education  in  the  higher 
institution,  i.e.,  the  Institute. 


8  Commercial  Education  in  the  technical  institutes  of  Itab/.-A  very  large  number  of  the  -istituii 
iac».-«"  have  a  commercial  and  accountancy  section  ("  te<o«c  ,li  cov,mercio  era^j.mena  )  for  example, 
the  "Caio  Plinio  11"  at  Como,  the  "Galileo  Galilei"  at  Florence,  the  '  Vittorio  Lmanule  II  at  Genoa, 
the  "Carlo  Cattaneo"  at  Milan,  the  "Giovanni  Battista  della  Porta  of  Naples,  the  Leonardo  da 
Vinci  "  at  Rome,  the  "  Paolo  Sarpi "  at  Venice,  and  many  others. 

The  normal  programme''  is  as  follows  : — 

Programme  of  the  " Sezione  di  Commercio  e  Ragioneria"  of  the  '•  Istituti  tecnici"  of  Italy. 


Subjects. 


Caligraphy 

General  Chemistry  ... 

Accountancy  and  Book-keeping     ... 

Civil  Law 

Commercial  and  Administrative  Law 

Ornamental  Drawing 

Political  Economy    ... 

Financial  Science  and  Statistics     . . , 

General  Physics 

Geography    ... 

Italian  Literature    ... 

French  Language     ... 

English  or  German  Language 

Logic  and  Ethics  (now  abandoned) 

Mathematics 

Zoology  and  Botany 

Mineralogy  and  Geology    ... 

General  History 


Totals 


Classes  a^d  Hours  Per  Week. 


8 
U 
3 


30 


II. 


'.i 
3 

(2) 
5 


31 


III. 


4. 


33 


IV. 


2 
9 
4i 


9.  Details  of  the  Commercial  Course  in  the  Italian  Technical  Instilutc. — It  will  suffice  to  refer  to  two 
or  three  subjects  only,  as  the  others  have  either  been  referred  to  already  or  do  not  call  for  special  mention. 

Accountancy   and   Book-keeping   (Computisteria   e   rajioneria). 

Class  II. — (1)  Distinction  between  general  and  fnucretc  arithmetie,  matters  to  which  the  latter 
applies.  (2)  Measures,  etc.,  Italian  and  Foreign  and  reikictioiis.  (3)  Currency,  Italian  and  Foreign, 
and  parities  of  currency.     (4)  Mixture,  alligation,  questions  of  cost,     (o)  The  noble  metals  and  questions 

of 


'   "Storia  e  diritU  e  doveri."  "  Computisteria. 

'  See  also  Commissioners'  Eeport  on  Secondary  Education,  chap.  ,\.\V.,  sect,  8,  p.  304. 

*  See : — R.  docreto  21  giugno  1885,  n.  ,3413,  che  approva  il  regolamento  generale,  per  gli  istituti  teonici,  and  also 
R.  dei  rjto  4  ottobre  1889  n.  6484,  che  sopprime  le  due  sotto  sezioni  speoiali  di  commercio  e  ragioneria  privata,  etc.,  etc, 
For  the  programme  itself,  see  Codice  pubblica  istruzione,  vol.  ii,,  p.  292.     Saredo,  Torino,  1899. 


su 

ItlTn^odL'lf^cXSn^^^^^^^^^  ^^^  fT'^''  '''''''''  """^^^  °f  calculation.     (8)  Simple  dis- 

compound  Ql^  ExinS  Hir-P  1  ^-  ^?'*^^"«  «*  *™«  ^"'l  interest.  (10)  Distribution,  etc.,  simple  and 
orrtLns  on  the  B^rl.  '  S^  Vl  .t  p°*'  '^'^'T^'^^  arbitration,  etc'  (12)  Public  and  private  funds, 
(lTAm^tIt,tlV7)VcS^  -*--*•     (14)CompoUd^   interest.     (1^)  Annuities.' 

public  ^^sT  f?^;n7p;l«  ^°°"°™^  adniinistration,  its  scope  and  methods.  (2)  Domestic  economy,  private, 
public.     {S)  It  species— domestic,  patrimonial,  rural,  commercial,   industrial,    etc       (4)  Public   economy 

arrnrratfvTaS  f  :*"' ^'"""''"^^' ^^^^^^^^  P*''^^"^^"-   -^   pensSns.    %<Z^,:ZTli 

fixTd  and  oirc^r,Hn.        >  T  ''"''T'''  ^^?'^''''^  ^"^  administrative   aspect.     Property    wealth,    capital, 
of  r.mrr.ir^l  >!  capital;  property,  rights;  property  according  to  the  civil  code  ;  rights  and  obligation 
Ictiye^LuiZf      "^f^      Ya\^^^^  disposable  and    non-disposable;  productive  and    non-pro- 

in  inerri   i.       m  pP  ■  ^^^  Organs  of  economy,  proprietors,    administrators,    administrative   agents 

niHn^  .!'p.  ,^-  ^l  Ef°"«""«  «rg^f.fm.8,  simple  and  complex  economics.  (8)  Administrative  functions, 
nrrhil!r  f  ;>,  ^^^    P  Constitution  and   organic   development   of  economics   in   general   and   of 

particular  forms  thereof ;  laws  which  govern  them,  constitutive  acts.  (10)  Patrimony,  active  and  passive 
^^Sfi^/f  "'Pfio'!"^^'  and  accessory  capital.  (11)  Recognition  of  the  elements  of  wealth  (Jtanza), 
classihcation.  (12)  Evaluation  of  the  active  and  passive  forms,  theoretical  practical  rules.  (13)  Inventory, 
various  species  of  same;  responsibility  of  administrators  and  their  agents.  (14)  Returns,  profit  and  loss,  pro- 
duction and  consumption,  etc.  (15)  Balance,  its  scope  and  form.  (16)  Classification  of  returns,  various  forms 
ot  balance.  (17  to  19)  Deal  with  ordinary  business  operations  and  values.  (20)  Economic  periods,  the 
solar,  agricultural  and  financial  years.  (21)  Rendering  of  accounts,  moral,  economic  and  administrative 
and  juridical  aspect. 

•^t,  ,  Y".*^?'' '^  f''^"^^*''^"'g'  "Accounts  and  Methods"  {"  Dei  conti  e  dei  Metodi")  sects.  (1)  to  (9)  deal 
with  definition  of  accounts,  their  function  and  essential  elements,  their  juridical,  economical  and  statistical 
character  and  their  various  forms ;  proprietors'  accounts,  those  of  an  agent  or  correspondent ;  accounts  of 
values;  chronological  systematic  entries,  the  necessary  instruments  therefor;  elementary  and  complex 
book-keeping,  the  general  theory  of  its  methods  ;  book-keeping  by  single  entry,  its  contents  and  function ;  the 
theory  ot  balancing  and  book-keeping  by  double  entry,  and  matters  relating  thereto,  are  also  treated. 

T  }^  ^^f  *  ^J'  *^®  ^""^^  ^'^  as  follows  :— (1)  Accountancy,  applied  to  domestic  and  patrimonicd  econmny. 
(2)  Industrial  and  commercial  economy,  public  economy.  Special  functions  of  accountancy.  Under  these 
headings  a  very  complete  scheme  of  instruction  in  accountancy  is  developed  and  taught.  As  there  is  a 
general  resemblance  to  other  higher  expositions  already  given,  it  is  not  proposed  to  give  further  indication 
of  detail. 

Elements  of  Economic  Science. 

This  is  _  given  in  Class  II.  for  3  hours  per  week.  Political  economy  in  this  class  is  treated  bv 
commencing  with  an  introduction  defining  economic  facts  and  the  nature  of  economic  science.  It  proceeds 
to  define  the  character  of  social  science,  its  office,  its  relation  with  ethics  and  jurisprudence,  and  its 
divisions.  It  is  divided  into  general  and  special  parts,  the  first  treating  of  production,  circulation, 
distribution,  consumption  of  wealth,  and  of  the  general  history  of  economic  science.  The  second  part  deals 
under  the  same  headings  with  details.  For  example,  in  the  general  part,  under  tlie  heading  Production, 
the  general  conception  of  production  ;  various  species  of  producti\e  labour ;  the  part  that  nature,  matter, 
and  natural  forces  contribute  ;  the  general  noticjn  of  industry  ;  the  idea  of  labour,  its  liberty  and  divisions ; 
the  idea  of  capital,  its  origin,  its  form  and  importance ;  the  relations  of  machinery  to  manual  labour,  and  of 
the  freedom  of  union  of  labour  and  capital  are  discussed.  Under-  the  same  heading,  in  the  special  part,  what 
are  called  extractive,  manufacturing,  commercial  and  carrying  industries,  insurance  and  commercial  com- 
panies, are  among  the  matters  expounded. 

The  elements  of  financial  science  and  of  statistics  are  discussed  in  Clause  IV,  these  dealings  with  the 
general  theory  of  public  finance,  public  expenditure,  public  income  coming  under  the  first  heading,  and  the 
general  aim  and  function  of  statistics  under  the  second. 


10.  The  Municipal  Cmnmercial  School  for  Young  Women  at  Rome. — Rome  possesses  a  commercial 
school  for  young  women,  founded  in  1888.  Girls  are  received  therein  from  11  to  16  years  of  age,  but  must 
possess  the  elementary  Licence  of  the  Primary  Hchoo],  or  else  pass  the  examination  in  the  subjects  taken  in 
the  5th  elementary  class.  The  course  lasts  four  years,  and  a  special  certificate  ("Licenza")  is  given  to  those 
who  pass  satisfactorily  the  final  examination.     The  programme  is  as  follows  : — 

Programme  of  the  Commercial  School  for  Young  Women,  Rome. 


Years 

and  Hours  per  Week. 

Subjects. 

Years 

,  and  Hours  per  Week. 

Subjects. 

I. 

II. 

III. 

IV. 

I. 

II. 

III. 

IV. 

Italian       

5 

4 

3 

3 

French 

5 

3 

3 

3 

Accountancy        

3 

4 

German  ... 

4 

4 

4 

Arithmetic            

5 

3 

3 

3 

English 

4 

4 

4 

Merchandise         

2 

2 

2 

2 

Caligraphy          

2 

2 

2 

Geography            

2 

2 

1 

1 

Drawing... 

3 

3 

3 

3 

History 

2 

2 

2 

2 

Needle- work,  etc. 

3 

3 

3 

3 

11. 
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IL  TTie  Royal  Higher  School  of  Commerce  in  V enice.— This  school  was  founded  in  1868:  and  as 
previously  stated  is  established  in  the  Palazzo  Foscari,  on  the  Grand  Canal. 
It  aims  at  supplying  an  education  for  the  following  persons,  viz. : — 

(1)  Those  who  wish  to  have  a  good  commercial  education  for  practical  reasons. 

(2)  Those  who  desire  to  learn  modern  European  languages. 
(2)  Those  who  wish  to  enter  the  Consular  career. 

(4)  Those  who  wish  to  become  professors  or  teachers  of  commercial  schools. 

The  school  is  divided  really  into  three  sections,  viz.,  the  commercial,  consular,  and  normal  or  teach- 
ing section.  The  last  is  again  divided  into  the  law,  economics,  and  statistics  division,  and  the  merchant 
accountancy,  and  foreign  languages  divisions.      The  tables  hereunder  will  disclose  the  subdivisions  iully. 

Pupils  are  received  at  the  age  of   16  years,  provided  they  possess  the  license    (hcenza)    of   an 
industrial  technical  institute  of  the  Kingdom,  or,  failing  this,  pass  an  equivalent  examination. 

Besides  the  regular  students,  a  certain  number  of  irregular  students  are  admitted  for  the  purpose  of 
attending  one  or  more  special  courses.     They  are  not  free,  however,  to  attend  the  commercial  practice. 

The  following  fees  are  payable  to  the  school  : — 

Inscription  for  the  first  year,  150  lire  (£6)  ;  for  each  following  year,  100  lire  (£4). 

Irregular  students,  each  subject,  first  year,  15  lire  (12s.);  for  each  subsequent  year,  per  subject,   10 

lire  (8s.). 
For  the  certificate  of  attendance,  each  regular  pupil  pays  50  lire  (£2),  and  each  irregular  student,  per 

subject,  5  lire  (4s.) 

The  complete  course  lasts  five  years,  and  is  developed  as  indicated  in  the  prospectus  or  programmes 
hereunder. 

R.  SCUOLA  SUPEEIOEE  DI  COMMERCIO  IN  VENEZIA 
Prospecttjs  or  the  Subjects  of  Instruction. 
First  Year. 


Common  Class. 

Teaching  of  Foreign  Languages  Class. 

Hours 
per  Week. 

113,113.11  Tiit.praturfi 

Italian  Literature    

4 

French  Language 

German      ,, 

English       „             

Economic  Geography 

Accountancy            

Algebra         

Merceology  (Merchandise) 
Commerce 

French  Language")          „„  „„„ 
_                 o     n    1       any  one 

3 
5 
3 

2 

3 

3 

3 

3 

Civil  Law 

3 

Caligraphy    ... 

3 

Second 

Year. 

Consular  Class. 

Teaching  Classes. 

Hours 

Commercial  Class. 

Law,  Eeomomics, 
Statistics. 

Merceology. 

Accountancy. 

Foreign 
Languages. 

per 
Week. 

Italian  Literature 

French  Language 

(2). 
German 

Language  (4). 
English  Language 

Italian  Literature 

French  Language 

German 

Language. 
English  Language 

Economic 

Geography. 
Commerce 

Italian  Literature 

French  Language 

German 

Language. 
English  Language 

Economic 

Geography. 
Commerce 

Italian 

Literature. 
French 

Language. 
German  I 

Language. 
English 

Language. 
Economic 

Geography 

Italian  Li  terature 
French  Language 

German 

Language  (4). 
English  Language 

(3). 

Italian 

Literature. 
According    ') 
to  language  > 

desired.     } 

2 

4 
5 
4 

Economic 

o 

Geography. 
Commerce 

Commerce 
Accountancy     ... 
Commercial 
Arithmetic. 

1 

Accountancy     ... 

2 

Commercial 

Commercial 
Arithmetic. 

Merceology 

Commercial  and 
MaritimeLaw. 

3 

Arithmetic. 
Merceology 

Merceology 
Commercial  and 
Maritime  Law. 

Merceology 

?, 

Commercial  and 

Commercial  and 
MaritimeLaw. 

Commercial 
Practice. 

Caligraphy 

3 

Maritime  I;aw. 
Commercial 

2 

Practice. 
Caligraphy 

1 

Civil  Law 

Civil  Law 

2 

IMrd 
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Third  Tear. 


Commercial  Class. 


Consular  Class. 


Teaching  Classes. 


Law,  Economy, 
Statistics. 


Italian  Literature 

French  Lang.  (2) 
German  ,,  (3) 
English  „  (3) 
Accountancy 
Merceology 
Commercial  Law 
History  of 

...Commerce. 
Economic 

Geography. 
Political 

Economy. 
Cpflpimercial 

Arithmetic. 
Commercial 

Practice. 
Caligraphy 


Third    Tear    Di- 
ploma of  Licenza 


Italian  Literature 

French  Language 
German       „ 
English        „ 


Merceology 
Commercial 
History  of 

Commerce. 
Economic 

Geography 
Political 

Economy. 


Law 


Italian  Literature 

French  Language 
German       „ 

English        ,, 


Civil  Law 


Merceology 
Commercial 
History  of 

Commerce. 
Economic 

Geography. 
Political 

Economy. 


Law 


Civil  Law 


Merceology. 


Accountancy, 


Foreign 
Languages. 


Italian 

Literature 
French  Lang 
German    „ 

English     „ 


Merceology.. 


History  of 
Commerce 

Economic 
Geography 


Italian  Literature 

French  Lang.  (2 
German    „       (3) 
English    „       (3) 
Accountancy     ... 

Commercial  Law 


Commercial 
Afithmeti 

Commercial 
Practice. 


Professional 
Accountancy. 


Italian 

Literature. 
According  ~\ 
to  language  >• 
desired         } 


0    O 


«w 


-8 

SO/  -.S 

■g  S  S 

_g 

m 


Hours 

per 
Week. 


4 
5 
5 
2 
2 
3 
2 

2 

2 

1 


lourth  Year. 


Consular  Class. 


Teaching  Classes. 


Law,  Economy, 
Statistics. 


Merceology. 


Accountancy. 


Foreign  Languages. 


Hours 

per 

Week. 


French  Lang.  (3)  .. 
German  „  (3)  .. 
English  „  (3)  .. 
Political  and  Diplo' 
matic  History. 


International  Law. 


Civil  Law 


Constitutional  Law 
Criminal     Law     and 

Procedure. 
Political  Economy.. 
Financial  Science  .. 
Theoretical  Statistics 


Political  and  Diplo- 
matic History. 

International  Law 


Civil  Law 


English  (3) 


French  "^  Any 
German  >  one  of 
English  )   these 


Didactic  Exercises 
in  Merceology 


Constitutional  Law 
Criminal    Law  and 

Procedure. 
Political  Economy 
Financial  Science... 
Theoretical  Statistics 
Administrative  Law 


Didactic  Exercises 
in  Accountancy, 

Professional  Ac- 
countancy. 


Licentiate  Diploma 
of  Fourth  Tear, 


Commercial  Prac- 
tice. 


jCommercal  Prac- 
tice. 


Licentiate  Diploma 
of  Fourth  Tear, 


2 
10 

3 

2 

2 
1. 
3 
3 


Fifth 
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Fifth   Year. 


Teaching  Classes-. 

Hours 
per 

Consular  Class. 

Law,  Economics,  Statistics. 

Foreign  Languages. 

Week. 

Prench  Language   (3)           

German        „           (3)            

English        „           (3) 

Political  and  Diplomatic  History     ... 

French  Lang.  ^   Any 
German     „      >  one  of 
English      „     3  these 

Commercial  Practice 

3 

4 

4 

Political  and  Diplomatic  History  ... 

2 
10 

International  Law 

Constitutional  Law     

Criminal  Law  and  Procedure 

Civil  Law          

Political  Economy       

Pinancial  Scieuce        

Theoretical  Statistics 

International  Law  ... 

Constitutional  Law... 

Criminal  Law  and  Procedure 

Civil  Law 

Political  Economy 

Pinancial  Science    ... 

Theoretical  Statistics           

Administrative  Law            

Eural  Legislation     

Didactic  Exercises  in  Economy,  Sta- 
tistics, Pinancial  Science,  Civil  and 
Commercial  Law 

Pifth  Tear  Diploma             

3 

3 

2 

2 

2 

1 

3 

2 

3 

Didactic  Exercises  in 
the  French,  German, 
and  English  Lan- 
guages. 

Fifth  Tear  Diploma 

Fifth  Tear  Diploma  ... 

••• 

The  above  tables  disclose  the  scheme  for  each  branch  of  instruction.  Where  bracketed  iigures  are 
shewn  it  implies  that  the  hours  per  week  are  special  for  that  subject.  Thus,  in  the  second  year  English 
is  five  hours  for  three  or  four  divisions,  and  only  three  hours  in  the  Accountancy  Teaching  and  the 
Commercial  Class. 


1 2.  Commercial  Education  in  Norway. — In  Kristiania,  the  capital  of  Norway,  there  is  a  Com- 
mercial gymnasium,  the  courses  in  which  are  founded  on  a  Middle  school  {midddshole)  preparation.  This 
wa.s  established  in  1875. 

It  has  "  forenoon ''  classes  from  8  to  2^  for  boys,  the  programme  being  as  follows  : — 

Programme   of  the  "  Kristiania   Gymnasium,"   Norway. 


Subject. 

Class  and 
Hours  per  Week. 

Subject. 

Class   and 
Hours  per  Week. 

I. 

II. 

I. 

II. 

Commerce       

Commercial  Law 

National  Economy                

Commercial  Arithmetic        

Merchandise,  Chemistry 
Geography  &  Commercial  Geography 
Book-keeping  and  Com.  Bureau     ... 
General  and  Commercial  History    ... 
Norwegian      

1 

1 
3 

2 
4- 

4 

1 

2 
2 

4 
2 

2 
G 

2 

German 

Prench          

English          

Commercial  Correspondence 

Physics 

Writing 

Total         

4 
5 
3 
1 
1 
2 

4 

4 
3 

1 

1 

0) 

36 

36 

The  afternoon  course  for  young  women  ("  Det  kvinddige  Eftermiddagskursus  ")  is  from  i — 7  or  8  ; 
Stenografhy  is  from  8-30-  9-30  in  the  forenoon,  and  both  boys  and  girls  learn  typewriting. 

^  The  time  for  the  various  subjects  for  the  course  for  young  women  is  as  follows,  the  number 
denoting  the  hour.s  per  week  :  — 

Commerce  and  Commercial  Law,  1  ;  Commercial  Arithmetic,  3  ;  Book-keeping  and  Work  in  the 
Commercial  Bureau,  3  ;  Commercial  Correspondence,  1  ;  Norwegian,  2  ;  German,  3  ;  English, 
3  ;   Caligraphy,  2;   total,  18  hours  weekly. 

13.  Commercial  Education  in  Sweden. — The  internal  commerce  of  Sweden  is  active,  and  its  foreign 
commerce  rapidly  developing ;  hence  commercial  education  is  becoming  of  increasing  importance. 

The  first  commercial  school  of  any  note  was  that  established  by  Wurmb,  Secretary  to  the  Board  of 
Trade,  at  Oringe,  in  Holland,  and  as  many  of  the  prominent  merchants  of  Gothenburg  (Goteborg)  had 
received  their  education  there,  it  has  been  the  initial  influence  in  gi\ing  form  to  Swedish  ideas  as  to  what 
should  be  embraced  in  commercial  education. 

As  far  back  as  1734  a  trade  statute  (Handdsjorordning)  had  established  a  fixed  period  of  apprentice- 
ship to  commerce,  usually  fr(jm  lU  to  12  years,  and  e\en  then  the  applicant  had  to  prove  the  competency 
of  his  knowledge  before  two  commercial  men  !  In 


'  Undervianingen  er  fra  8 — 2  om  Formiddagen.'' 
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mprninl  c^lff'/^  i'^^'J*/*?"-'^*^^"^)  "''S''*^  "l'°"  *^®  ^'''^^'^  ^^^  desirableness  of  establishing  com- 
X2i/,Sl  fl  ?!f '^^u^''^''''^   °'  f  ^''"*"'/  Commoixdal  and  Navigation  Institute  (Central  HaJels-och 

Goteborg),  and  the  Commercial  Institute  of  that  City  was  then  founded. 

„,  j^^-^°l^f''^''9  Commerciallnstitute.-Thi^  institution,  known  in  Sweden  as  the  "  Gotehorgs 
Handelsimtitutha^  ^two-ymr  course,  and  an  additional  professional  course  for  pupils  who  pass  the  final 
examination  of  the  higher  state  schools  (whicli  admits  to  the  Univ,M,sity).     Except  by  special  permission, 

!nfi  .^  fifr  f'^'J''^  Tt  ^'Jf'!  ^t^  ^f  y^^'^'  °*  ^Se  for  the  lower  courses,  and  must  be  qualified  to 
enter  the  6th  class  of  the  higher  State  School. 

The  programme  of  the  school  is  as  follows  :— 


Programme  of  the  "  GiJteborgs  Handelsinstitut 

,"  Sweden. 

Subject. 

Claases  and-IIours  per  week. 

I.                     II. 

Profess 

Swedish 

0 

2 
5 

5 

German 

K 

English       

5 

French 

5 

r^ 

4 
2 

Commercial  G-eography 

2 

2 

Political  law 

1 

2 

Commercial  law     ... 

■■2" 

1 

National  economy... 

1 

Commerce ... 

i 

1 

1 

Book-keeping,  eounting-l 

LOUse  work,  commercial  cnri-etipondenoe 

3 

4 

5 

Commercial  Arithmetic 

5 

2 

3 

Arithmetic  of  economics 

1 

Physics 

1 

Chemistry  ... 

2 

3 

3 

Stenography 

1 

1 

1 

Caligraphy 

*•                   ••■                   ••• 

o 

1 

Type-writing  (optional) 

(2) 

Spanish  (optional) 

(2) 

(2) 

Totals 



34  (36) 

34  (36) 

34  (36) 

Visits  are  systematically  paid  to  factories  and  other  industrial  establishments.  The  school  year  is 
40  weeks,  opening  on  26th  August  and  closing  on  14th  June. 

The  fees  are  280  kronor  (£15  18s.)  for  the  first-class  and  320  kroner  (£17  12s.)  for  each  of  the 
other  classes,  but  there  are  about  27  pupils  paying  absolutely  nothing,  and  pupils  who  aie  not  well-off  may 
be  charged  100  kronor  (£.5  10s.)  instead  of  the  higher  sum  ;  59  pupils  are  so  treated  at  the  present  time. 

About  137  pupils  are  attending  the  two-year  course,  38  of  whom  are  women,  and  42  the  professional 
course,  179  in  all. 

The  development  of  the  Commercial  school  was  largely  due  to  the  Renstrdm^  endowment. 

15.  The  Schartau  Commercial  Institute. — This  Handelsinstitut  is  situated  at  Stockholm.  It  has  a 
two-years'  course  and  further  two  one-year  courses.  The  instruction  is  similar  to  that  of  the  Gothenburg 
school,  the  course  running  from  1st  September  to  31st  May.  The  fee  is  225  kronor  (£11  17s.)  for  each 
class.     The  attendance  is  111,  37  being  women;  22  scholars  are  free,  24  pay  only  100  kronor. 

16.  Other  schools  for  commercial  education,  Sweden. — The  Burger  school  {Borgarskola)  of  Gefle^  has  a 
section  with  a  two-year  course  in  commercial  education,  and  is  specially  orientated  with  regard  to  the 
timber  trade. 

At  Sundsvall'  there  is  also  a  Commercial  Institute  {Handelsinstitut) ;  many  schools  have  some 
commercial  teaching  in  their  courses. 

17.  Commercial  Education  in  Russia. — Just  100  years  after  the  birth  of  Peter  the  Great,  to  whose 
influence  Russian  professional  education  owes  its  very  existence,  the  Jirst  Russian  commercial  school  was 
founded  in  Moscow  (in  1772).  This  was  owing  to  the  liberality  of  Procop^,  Demidoff^,  whose  donation 
for  the  purpose  amounted  to  205,000  roubles  (about  £22,000).  It  was  intended  for  the  education  of  100 
merchants'  sons,  and  its  programme  included  the  following,  viz.  : — 


Religion 

Russian 

Foreign  Languages 

Arithmetic 

Geometry 

Algebra 


Mechanics 
History 
Geography 
Nautical  Science 
Navigation 
Natural  History 


Imperial  Law 
Economics 
The  Arts  and  Crafts 
Accountancy 
Russian  and  Foreign 
Accountancy 


All  Branches  of  Commerce 

Drawing 

Dancing 

Courtesy,  Manners 


The  children  were  received  at  5  years  of  age,  and  it  has  six  divisions  of  three  years  each. 


In 


'  Sven  Benstrom  (1794-1869),  a  Gothenburg  merehatit,  bequeathed  1,500,000  tronor  to  that  city  (£82,500),  one-third 
to  be  available  at  once,  and  the  balance  to  be  invested  till  the  accumulated  interest  amounts  to  JjOOjCOO  kronor,  wlicn  it  is  to 
bo  applied. 

*  Gefle,  a  town  of  about  30,000  inhabitants,  is  about  114  kilometres  northeily  from  Stockholm,  ofl  Hie  west  of  the 
Botten  Hafvet  (Gulf  of  Bothnia). 

'  A  town  of  say  15,000  inhabitants,  about  1  J°  north  of  Gelfe  ;  also  on  the  east  'oast  of  Svpeden, 

*  The  Demidoffs  are  a  very  wealthy  and  very  generous  Russian  family. 
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In  1804,  at  Odessa,  and  in  1806,  at  TagSinrog,  commercial  ff^mnasia  were  estahlished.  In  1804, 
two  special  commercial  schools  were  established  also  at  Moscowi.  Commercial  schools  then  multiplied 
with  fair  rapidity.  In  1835,  accountancy  and  the  elements  of  mineralogy  and  geology  were  to  be  found  in 
a  commercial  school  in  the  District  of  Ekaterinburg  ;  and  in  1836,  accountancy,  with  an  explanatory  course 
as  to  the  elements  of  jurisprudence,  and  judiciary  law  in  Vedensky.  In  1838,  the  Taganrog  Gymnasium 
added  accountancy,  Italian,  and  a  special  course  in  commerce. 

The  history  of  the  whole  movement  is  too  lengthy  for  recitation ;  it  will  be  sufficient  to  observe 
that  the  demand  for  commercial  education  multiplied  very  rapidly. 

The  closing  twenty  years  of  the  19th  Century  saw  a  rapid  development  in  the  number  of  women 
commercially  employed  in  Russia,  and  provision  for  their  education  was  a  necessity. 

From  1890  to  1894  there  was  considerable  agitation  for  improvement,  and  the  Finance  Ministry 
elaborated  a  law  for  commercial  education  which  received  the  Imperial  sanction  on  15th  April,  1896. 


18.  Organisation  of  Commercial  Education  in  Russia. — The  law  above  referred  to  constituted  two 
types  of  schools,  viz.  : — 

Y    J  Commercial  Schools  (general),  with  seven-years  course. 
■    I  Commercial  Schools  (special),  with  three-years  course, 

II.  Courses  in  Commercial  Science  for  adults  already  in  commercial  employment. 

The  seven-year  schools  give  general  and  special  education.  They  admit  children  at  10  to  12  years 
of  age.  The  work  for  the  first  five  years  is  akin  to  that  in  the  Real  School^  ;  it  is,  however,  slightly 
abridged. 

For  an  illustration  of  the  work  in  this  type  of  school  reference  should  be  made  to  the  Commissioners' 
report  on  Secondary  Educations. 

It  may  be  mentioned  that  special  attention  is  given  to  conversational  facility  in  foreign  languages. 

The  school  of  commerce  of  three  classes  is  practically  identical  with  the  three  upper-classes  of  the 
7th  class  school. 

The  type  of  work  for  the  elementary  school  of  commerce  of  three  is  practically  as  follows  ;— 


Type — Programme  of  Elementary  School  of  Commerce  of  3  classes. 

Classes 

and  Hours  per  -week. 

Subjects. 

' 

II. 

III. 

Eeligion     ... 

2 

2 

2 

Russian      

5 

3 

3 

Commercial  arithmetic  and  elementary  ideas  of  Aleghra 

5 

4 

3 

Elements  of  Greometry 

2 

2 

Book-keeping 

4 

6 

Commerce  and  elements  of  commercial  and  industrial  law    ... 

2 

2 

3 

Correspondence 



2 

Commercial  Geography  of  Russia 

3 

3 

3 

History  of  Russia 

2 

2 

Study  of  merchandise  of  the  district      

3 

3 

4 

'Writing 

2 

2 

1 

German  (optional)           

6 

6 

6 

Totals         

32 

33 

33 

The  cours3s  of  Commercial  Instruction  for  Adults,  instituted  by  the  law  of  15th  April,  1896,  are 
very  variously  organised.  In  1900  there  were  about  ten  Commercial  Schools  with  2,746  pupils,  and  twenty 
courses  in  Commercial  Science  with  867  pupils ;  the  total  number  receiving  commercial  instruction  in 
Secondary  Schools  for  Commerce  (40)  being  10,610,  that  is  a  total  of  14,223  in  a  total  of  eighty  schools. 

There  is  in  St.  Petersburg  a  society  for  the  promotion  of  commercial  science,  and  in  many  other 
parts  of  Russia  merchants  organise  to  promote  commercial  education. 

A  commercial  school  worthy  of  special  mention  is  that  known  as  the  "  Peter-the-Great "  School  of 
Commerce.  Pupils  receive  at  the  end  of  their  course  a  certificate  which  gives  them  a  special  status  as 
citizens,  if  they  do  not  already  enjoy  it  by  right  of  birth,  they  have  also  the  right  (after  passing  the 
necessary  examinations)  to  teach  in  the  higher  schools  ;  further,  their  compulsory  military  service  is 
reduced  to  one  year. 

Pupils  who  pass  with  special  credit  receive  a  title,  which  may  be  translated  "Licentiates  in  Commerce.' 

The 


'  Owing  to  rivalry  between  St  Petersburg  and  Moscow  I 

'  See  the  Commiasioners'  Report  on  Secondary  Education,  chap.  XXVI.,  pp.  .308-314. 

»  Ihid.,  p.  311. 
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The  following  programme  will  give  some  idea  of  the  work  in  the  school  :— 
.^ Programme  of  the  Peter-the-Great  School  of  Commerce. 


Subjects. 


Classes  and  hours  per  week. 


Prepar- 
atory. 


ir. 


III. 


Eeligion 

Russian 

French 

French  commercial  correspondence 

German 

Grerman  commercial  correspondence 

English 

English  correspondence   ... 

Arithmetic... 

Algehra 

Geometry  ... 

Trigonometry 

Physics 

Chemistry  ... 

Chemical  laboratory 

Natural  History    ... 

Geography... 

History 

Political  economy  ... 

Commercial  Geography    ... 

History  of  commerce 

Commercial  legislation  and  law  ... 

Merchandise 

Commercial  Arithmetic    ... 

Pook-keeping 

Caligraphy... 

Drawing 

IXancing 

Gymnastics  ...         

Totals 


3 

4 
1 
1 


30 


32 


32 


I^', 


3 
i 
2 

2 


35 


1 
1 

36 


2 
3 
3 

3 

"4 


34. 


1  Spec.      2  Spec. 


Total. 


40 


43 


17 

32 

31 

4 

32 

4 

18 

4 

V.) 

0 

.5 

1 

8 

5 

3 

S 

10 

10 

4 
4 


3 

13 

III 

G 

U 


282 


About  fourteen  pupils  can  work  in  the  laboratory  at  one  time. 

The  library  of  this  institution  has  5,769  volumes,  the  commercial  cabinet  1,093  samples  of  natural 
products,  178  models,  etc.,  for  their  study,  98  diagrams,  microphotographs,  etc.  ;  the  cabinet  of  natural 
history  264  objects,  anatomical  preparations,  etc.,  and  also  splendid  wall  diagrams.  There  is  also  a 
considerable  collection  of  minerals.     The  total  value  of  the  school  is  about  £67,000. 

The  programme  of  the  "Alexander"  Higher  School  of  Commerce  of  Moscow  is  very  similar,  and  ia 
not  therefore  given. 

19.  Concluding  Remarks. — A  sufficient  general  indication  has  now  been  given  of  the  effort  made 
in  Europe  to  provide  a  comprehensive  scheme  of  commercial  education.  Briefly,  it  may  be  summed  up  by 
saying  that  there  is  usually  an  elementary  form,  either  in  the  primary  school  or  in  continuation  schools  ; 
that  the  commercial  schools  proper  are  what  may  be  called  "  secondary  schools  of  commercial  instruction," 
and  that  they  supply  both  the  theoretical  and  practical  elements  necessary  for  good  commercial  training. 

The  commercial  high  schools  and  academies  must  be  regarded  as  commercial  Univer'sities. 

Throughout,  the  teachers  in  these  schools  are  specialists  in  the  subjects  of  their  lessons  or  lectures. 
The  equipments  are  good.  Each  higher  school  has  the  means  of  testing  chemically  and  physically  all 
ordinary  commercial  products.  They  possess  extensive  museums  of  raw  and  manufactured  material,  and 
commercial  men  and  the  proprietors  of  industrial  establishments  are  generous  in  presenting  commercial 
and  industrial  objects  for  museum  purposes. 

Secondary  education  such  as  is  afforded  in  Europe,  followed  by  a  course  in  a  higher  school  of 
commerce,  is  a  much  more  thorough  commercial  preparation  than  the  type  of  higher  education  in  commerce 
to  be  found  so  far  in  the  United  Kingdom,  but  it  is  also  to  be  noted  that  rapid  progress  is  being  made  in 
English  commercial  education. 

Probably  Australia  as  a  whole  could  support  a  single  University  of  Commsrce. 


CHAPTER  LX. 
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CHAPTER    LX. 


Commercial   Education    in  Berne,   Geneva,    Lausanne,   and 

Winterthur. 


[G.  H.  KNIBBS.] 


1.  Introduction. — Swiss  provision  for  commercial  education  is  excellent,  and  the  Academy  of 
Commerce  at  Neuchatel,  referred  to  later,  an  excellent  example  of  a  Commercial  University.  It  is  proposed 
to  give  in  this  chapter  some  idea  of  commercial  education  of  a  lower  grade  than  that  of  Neuchatel,  for 
both  sexes. 

2.  Commercial  School  for  Oirh,  Berne,  Switzerland.— T^he  finest-looking  schoolhouse  in  Berne  is 
the  "  Schulkaus  Monbijou,"  shewn  on  page  4)18  of  the  Commissioners'  Eeport  on  Primary  Education.  It 
is  a  Municipal  School  {Stddtischen  lldiichenscJiule),  and  in  its  higher  division  {Oherahteilung),  it  has  made 
provision  for  the  commercial  education  of  young  \Yomen.  This  school  is  very  finely  organised  and 
equipped. 

The  general  programme  is  as  follows : — 

Programme  of  the  "  TochterSandelsscJiule  in  Bern,"  Switzerland. 


Subjects. 

Years  and  Hours 
per  Week. 

Subjects. 

Years  and  Hours 
per  Week. 

III. 

11. 

I. 

III.        II. 

I. 

Obligatory — 

Q-erman  Language 

„        Correspondence 
French  Language       ...          ) 
„      Correspondence           j 
Arithmetic 

Book-keeping 

Science    of    Commerce    and 

Exchange     ... 
Physics,  Natural  Philosophy... 
Knowledge  of  Merchandise  ... 
Geography 

G 
1 

8 

4 
2 

1 

2 

4 
1 

4 

3 
3 

1 

o 

o 

2 

2 

4 

3 
3 

2 

1 
2 

Obligatory — 
History 

Political  Economy    ... 
Writing,  .Stenography 
Bureau,  Machinery  ... 

Optional — 

English           

Italian 

Singing 

Needlework 

2 

4 

2 

2 

"3 

1 

4 
3 
2 
8 

"2 
3 

4 
3 
1 

3.  Fadagoqic  and  General  Organisation. — The  condition  under  which  it  ia  possible  to  study  in  other 
countries  being  of  interest  to  those  who  desire  to  understand  our  place  in  the  educational  world,  the 
general  and  psedagogic  organisation  is  referred  to. 

The  Commercial  School  for  Girls,  with  the  Teachers'  Seminary  and  the  Continuation  classes, 
constitutes  one  of  the  higher  series  of  classes  in  the  Municipal  Girls'  School,  Berne.  It  affords  prepara- 
tory technical  instruction  for  mercantile  business  management,  book-keeping,  the  work  of  a  cashier,  and 
for  correspondence  and  counting-house  practice  generally.  There  are  three  courses  of  one  year  each,  the 
age  necessary  for  entrance  into  the  lowest  class  being  15  years. 

Candidates  must  prove  by  an  Entrance-Examination  that  they  possess  "  that  knowledge  and  skill 
which  can  be  attained  by  capable  scholars,  up  to  the  age  of  15  years,  after  successfully  passing  through  a 
Secondary,  District,  or  Eealschool,  or  the  corresponding  classes  of  the  higher  Middle  schools."  (This  ia 
by  way  of  satisfying  a  resolution  of  the  Confederation  with  reference  to  the  advancement  of  commercial 
education.  17th  November,  1900,  Art.  2,  lift.  6.)  Admission  is  granted  to  candidates  who  have  qualified 
in  the  ninth  school-year  of  a  Municipal  or  advanced  upper  Primary  school  of  the  Canton  of  Berne.  They 
are  examined  in  the  following  subjects  on  the  basis  of  the  plan  of  instruction  of  the  school  in  question  : — • 

German     (reading,     reproduction,     composition)  ;      French     (reading,     reproduction,     dictation) ; 
Arithmetic  (oral,  mental,  written)  ;  and  the  geography  of  Switzerland. 

Candidates  with  sufEcient  knowledge  in  these  subjects  may  undergo  the  examination  for  admission 
to  Class  II ;  Class  III  being  really  a  preparatory  class. 

Entrance  into  the  higher  classes,  moreover,  follows  from  promotion  or  as  the  result  of  an  examination, 
which  is  based  on  the  work  of  the  preceding  class. 

The  yearly  school-fee  is  CO  fr.  (say  £2  8s.)  for  entrance,  and  there  are  extra  promotion  feeS'of 
5  fr.  (4s.)  and  2  fr.  (Is.  7d.)  respectively. 

For  scholars  of  French  Switzerland  there  is  a  special  course  in  the  German  language  with  four  to 
six  hours  per  week,  the  fee  for  the  course  being  30  fr.  (£1  4s.)  There  is  also  a  special  course  in  the 
French  language  for  such  scholars  who  are  deficient  therein,  for  four  hours  per  week  the  fee  for  the  course 
being  20  fr.  (16s.) 

Details 
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Details  of  Organisation. 

the  afterto'^tSTelv^l^dlo trtrc^WoTk'it^^^^  '^°"™  "'  °'"'^''°''  '"^'™°''°°  P-  ---^^  1°  ^he  third-year  course, 
bureaux  of  the  city.  practical  work  in  the  various  mercantile  establishments,  or  in  the  post  and  telegraphic 

plicatio?orco7er"SupiU  havolwn^fnJ^n'  ^"'^  -f.l<«. -^^  also  Mi,neo,rapk.  and  "  Sckapirograpks,"  for  the  multi- 

are  neceZry  'S^^^ZS^tlf^'^i!!^  D^^mf  e^^^rr  °'  ''^  '"^^'^"°'''  "°"^^^^-  ^^^'^"^  ^^^''^''^'--     ^"^^^ 

Commission ^rd^feXl?amefbvti^!r"r)t  *}■'  '=.?"f^^'?'?.  "^  *'^«  '=°'^™^^'  ""'J^'"  th«  supervision  of  the  "School 
written  and  oral  The  L,nUnnitLi-«^;r'*'°".  °  ^""^'l^.  Instruction  for  the  Canton.  The  examination  is  both 
the  Biphma  '    °°'""'  '"'"'  *''"  quarterly  certiScates,  determine  the  marks  in  the  individual  subjects  for 

examinluonfaTeS^eTd  at  thT'end  nf™H '/''  ^'^^J'^^^^"  "^  ^P"!.  -^"d  terminates  at  the  end  of  March  ;  and  the  entrance 
the  New  {"LtTs  itL  ?  »d  S^.i*g!  2 Te^u"     ''"  ™''*'°"^  ""  ^^  '°"°"^  :-Summcr,  4  weeks  ;  Autumn,  3  weeks  ; 

are  whoUy  free'TcVo"dtnf  trc^tn^r''''"'''h'°iV'  ^'"'  ?^"'=*='  ^"^  «'^^«  "''  P^^^^'^^'l-  These  are  granted  on  half-fees  or 
l2"eUo^:ZZt:[M^^^^^^^  n?"''  ^'°,"°*  ^^f^^^  ■"  the  city.fhe  Government  grants 

The  Prin^inalTf  fV,rrT  T.    •  ■'  '  ,       .,  ^*  ^^'^^^^  ^™'"  ^'^^  ^""»*'  credit  set  apart  for  this  purpose, 

do  not  live  in  Berne  nnAhli^pP  •"'■"°''  '''''  ^^^  supermtoudence  of  the  board  and  lodging  of  those  pupils  «hose  parents 
to  state  the  reasons'  Commission  is  empowered  to  prohibit  unsuitable  board  and  residence  ^^^thout  being  obliged 

houses  w°he!-fhn3'nJH'i!°?'""^  "''  f^°°^  may  obtain  from  the  Principal  of  the  Girls'  School  a  list  of  the  most  suitable 
thrasorct  a^d  ronditfnn  nf  t1  "'^^.^1  procured.     For  this  purpose  a  number  of  offers  exist,  giving  detailed  accounts  of 

o^r  and  demand  500  ?  000  fr  'rH?%'la,'^''P"f ''  °\'^''  ^°''^  ^°"«*y'  =^"d  t^™^'  ^he  cost  amounts  to,  according  to 
th^  boarder  ^°°-l'^°0  ^'-  (^'^  '"  ^^0)  Jearly,  and  on  special  request  the  Principal  even  arranges  to  accommodate 

thp™,3ll^n°^r.?dT7''^f''"°''°'S*°'\'"^''^°,"''H"^'''^^"*'*°''*'^^^  "i"  physical  health  and  invigoration  of 

ronJc^Fnn,  »vMK*?  '■  ',^^T'-  t''°' *^''*.*'l'=  educational  opportunities  afibrded  in  the  city  itself  are  availed  of,  such  as 
?Splinn  hn;,t^  ir^v'^  '"^T^  institutions,  etc.  For  bathing  and  swimming  during  the  Summer,  and  of  douch  bathing 
iw?;  ;^  •  '  .  \\  '"''^'J  '^"^  necessary  time  is  granted  and  the  requisite  care  exercised.  In  the  Summer,  long  and 
short  excursions  to  the  country  are  undertaken. 

as  entertlln^n^'readin  ^"^^'^^^^^  ^  Library,  which  is  at  the  free  disposal  of  the  scholars,  and  offers  special  scientific  as  well 

Vr.  ♦i,^J"^  P"^''?  °l  j'?®  ^PP^J'  I^,^vi'^io°  are  permitted  to  partake  of  a  Domestic  Economy  and  Health  (First  Aid)  Course. 
i!or  the  former,  including  the  food  cooked  and  eaten,  a  fee  of  5  fr.  (4s.)  per  pupil  is  charged. 

'^•I>etaih  of  Courses  in  tlie  MonUjou  Commercial  School  for  (7iWs.— The  following  details  will 
disclose  the  development  and  grade  of  the  instruction. 

Class  III  {^Preparatory  Covrse). 

German  (6  hours  per  week).— Treatment  of  prose  and  poetical  reading  selections.     Exercises  in  oral  expressions.     Compo- 
sitions.    Grammatical  exercises  for  obtaining  certainty  in  composition. 
J'rench  (8  hours  per  week).— Grammar.     Translations.     Dictation.     Reading.     Conversation.     Recitation.     Easy  letters 

and  essays.     Exercise  on  the  use  of  the  irregular  verbs. 
Arithmetic  (4  hours  per  week).— Progressive  exercises  in  sure  and  rapid  operations  with  whole  numbers,  vulgar  and  decimal 

fractions.     Practice  in  reduction.     Money,  weights  and  measures,  and  problems  concerning  them.     Calculations 

in  simple  interest  and  "  Promille  Rechnnngen." 
BooJc-Tceepinq  (2  hours  per  week). — Practice  in  the  simple  formula^  of  accountancy,  such  as  bills  and  invoices,  economy  and 

cash-book  practice,  taking  inventories,  discounts,   accounts  of  societies,  etc.     Elaboration  of  easy  examples  for 

book-keeping  by  single  entry. 
Correspondence  and  Commercial  Law  ClXxowTSTjiiiv  v^-KcV.). — Practice  in  easy  letter-writing  and  other  matters  in  connection 

with  the  instruction  in  book-keeping.     To  be  followed  by  commercial  documents,  for  example,  bills  to  order, 

notices  of    delivery,   notice  of    acceptance,   letters  concerning  payments,   reclamations,   etc.      Advertisements, 

receipts,  promissory  notes,  security  obligations. 
Geography  (2  hours  per  week). — The  physical  and  political  geography  of  .Switzerland,  together  with  the  other  European 

countries. 
History  (2  hours  per  week). — Selected  chapter  froii  tlie  modern  history  of  Switzerland  aul  the  gsneral  history  with  special 

vegard  to  the  development  of  civilisation. 
Writing  and  Stenography  (4  liours  per  week). — German  and  Frcnc-h  current  handwriting.     Round  writing.     Stenography: 

Stolze-Schrey  system. 
Singing  (2  hours  per  week). — Classes  III,  II  and  I  together.     Practice  in  simple  songs. 

Cla-is  II. 

German  Language  (4  hours  per  week). — Literary  and  realistic  seleclions,  ani  selectious  from  politico-economic  subjects. 

Treatment  of  one  classic  drama.     Compositions  and  oral  exercises  in  slvle. 
German  Comm,ercial  Correspondence  (I  hour  per  week). — Easy  letters  concerning  mercantile  affjirs  and  matters  of  exchange. 
JrcKcA  iarajMOjfe  (4  hours  per  week).     Reading.     Conversation,     Oral  reproduction).     Examples  of  letters  for  introduction 

to  commercial  correspondenec.     Dictation.     Free  ex.'icises. 
English  Language    (Beginners,  4  hours  per  week).     Etymology.     Beading      Written   and  oral  translations.     Dictation — 

Conversation. 
Upper  Division  {4   hours  per   week), — Reading,  translation,  conversation.      Grammar,  with  written  exercises.      Dictation! 

Free  exercises.     Memorising. 
Italian  Language  (3  hours  per  week). — Grammar,  with  written  exercises,     Reading  of  short  narratives.     Oral  reproduction 

of  the  same.     Memorising  of  poems  and  short  prose  pieces.     The  elements  of  commercial  correspondence. 
Arithmetic  (3  hours  per  week).     Calculation  of  commercial  profits.     Calculation  of  percentages  and  "  PromiZ?e  iJecA»m»ye»." 
Money,  exchange,  and  discount  calculations,  calculation  of  simple  shares,   companies    mixtures  and  merchandise. 
Various  esercises  in  mental  aritlimetic. 
Book-keeping  (3  hours  per  week). — The  more  difficult  formuljE  of  accountancy.     Book-keeping  by  single  entry.     Preparatory 

exercises  for  book-keeping  by  double  entry. 
Commercial  Law  (1  hour  per  week). — Oral  and  written  examination  of  "Jakob  and  Spreng's  Geschaftsaufsatze." 
Physics  (2   hours  per  week). — The  fundamental  principles  of  chemistry.     Air,  water,  coal,  sulphur  and  phosphorus,  acids. 
Bases  and  salts  ;  cellulose  ;  starch-flour,  sugar,  fat,  soap,  resin,  alcohol,  colouring  matter.    Application  of  chemistry 
to  nutrition  and  hygiene. 
History  (2  hours  per  week). — History  of  Switzerland  of  the  19th  century.     Some  sectiors  from   the  history  of  Trade  and 

Commerce  from  the  time  of  discovery. 
Geography  (2  hours  per  week). — Commercial  and  trade  geography  of  Switzerland. 
Writing  and  Stenography  (4  hours  per  week).— Stenography  of  Stolze-Sciirey.     German  and  English  current  handwriting. 

Round-hand.     Type-writing. 
Singing  (2  hours  per  week). — Together  with  Classes  HI  and  I. 

iV^eefi^etflor/t  (3  hours  per  week). — Sample-patterns:  Chemisette,     A  child's  jaokct  or  short  coat,  pinafore,  aprons.      Develop- 
ment of  one  of  these.     The  application  of  embroidery  to  practical  objects,  for  example,  linen  sachets,  etc. 

The  aim  of  the  instruction,  which  is  imparted  in  the  French  language,  is  to  confer  on  those  pupils  who  are 
daily  engaged  in  lingerie,  confection,  or  embioidery  work  for  sale  purposes,  the  requisite  knowledge  and  ideas  for 
their  efficient  performance. 

Ohsi  L 
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Class  1. 
German  (2  hours  per  week).— Treatment  of  several  elassical  and  modern  works.     Exereises  in  oral  expressions.     Essays. 
German  Commercial  Correspondence  (2  liours  per  week).— Letters  relating  to  merchandiee,  exchange,  banking,  and  despatcU 

business.     Soliciting.  ...  , ,.     ,. 

French  (4  hours  per  week).— 2  hours  commercial  correspondence  :  Round  writing,  offer  of  employment,  inquiries,  publication 

of  intelHgence,  closing  of  accounts,  letters  of  adyice,  etc.     2  hours -Reading,  conTcreation,  exercises  in  oral  and 

writlen  expression. 


Lower   Division    (4  hours   per   week) .—Oral   and   written   commercial    correspondence!    short   essays,   readings, 
conversational  exercises  (ootional).  . 

Upper  Division  (4  hours  per  week).— Commercial  correspondence,  written  and  oral  translations  and  tree  exercises. 
Extra  courses  in  the  articles  of  commerce  and  historical  literary  themes.     Reading.     Memorising.   _ 
Italian  (3  hours  per  week).— Grammar.     Written  exercises.     Reading  and  explanation  of  selections  from  the  various  classics. 

Conversational  exercises.     Mercantile  letters. 
Arithmetic  (3  hours  per  week).— The  mors  difficult  examples  of  interest  and  discount,   calculations  of  rate,  stock  accounts, 

calculations  of  gold  and   silver;  invoices.     The  usual  forms  of  the  "  Banh-Conto-corrents."     Exercises  m  mental 

aiithmetio.     Recapitulation.  . 

Book-keeping  (3  hours  per  week).— Book-keeping  by  double  entry,  according  to  the  American,  Italian  and  German  systems. 

-Discussion  of  irregular  instances  of  book-keeping. 
Knowledge  of  Merchandise  (1  hour  per  week).— The  most  important  merchandise  of  plant  and  animal  and  mineral  origin. 
Commercial   Law  (2    hours  ]3er   week).— The  most   important   sections  of  the  Swiss  law  of  obligations.     Bankruptcy  and 

meeting  of  creditors.     The  stamp  law  of  Berne. 
Political  Hconomy  (2  hours  per  week).— The  fundamental  principles  of  political  economy.     The  formation  and  production  cf 

economic  wealth.     Wealth  in  human  society.     Mission  of  the  State  in  the  promotion  of  the  common  weal  of  the 

community. 
Geography  (2  hours  per  week). — Discussion  of  the  countries  of  Europe,  and  the  most  important  civilised  countries  outside 

Europe.     Voyages  of  discoveries,  colonisation.     The  ocean  in  its  importance  for  climate,  production,  and  commerce. 

The  speciflcarion  of  Swiss  commerce  for  foreign  countries. 
Bureau  (3  hours  per   week). — Type-writing.      Multiplication  (carbon-copies).      Extended  practice  in   current   and   round 

writing  and  stenography.     Discussion  and  despatch  of  bills  of  lading,  declarations,  mandates,  and  other  commercial 

documents. 
Singing  (1  hour  per  week). — Combined  with  Classes  III  and  II. 

5.  History  of  the  Berne  Commereial  Sohool  for  Young  Women. — The  growing  need,  arising  from 
the  social  and  political  changes  that  are  taking  place  in  our  community,  for  some  corresponding 
educational  change,  suggests  a  reference  to  the  history  of  commercial  education  for  women  in  Switzerland 

The  Berne  school,  established  in  1876,  was  the  first  in  Switzerland,  and  until  1891,  with  the 
exception  of  the  commercial  classes  opened  in  1881  in  the  Girls'  Secondary  School  at  Biel  (Bieane),  it 
was  the  only  one  in  Switzerland.  The  course  began  with  twelve  scholars,  but  from  year  to  year  the 
numbers  increased,  so  that  after  four  years  about  thirty  attended  the  then  one-year  courses.  In  1892 
a  second  year's  course  was  added,  and  the  curriculum  revised.  The  attendance  still  further  increasing 
necessitated  the  establishment  of  parallel  classes  for  the  lower  and  upper  courses  in  1895.  Pour  years 
later  there  were  ninety  scholars  in  four  classes. 

The  steady  progress  led,  in  December,  1900,  to  the  Municipality  approving  of  the  addition  of  a 
third  year's  course,  which  was  to  have  been  substantially  arranged  as  a  preparatory  course  for  such 
scholars  as  were  unable  to  complete  their  studies  at  a  more  classical  secondary  school,  or  those  whose 
health  would  not  permit  them  to  enter  straightway  on  the  severer  course  of  studies. 

The  advantages  obtained  are  conspicuous,  and  pupils  possessing  the  diploma  often  begin  with  a 
salary  far  in  advance  of  what  they  would  otherwise  receive  ;  in  fact,  good  positions  are  open  at  once  to  all 
students  with  the  diploma.  A  good  acquaintance  with  a  correct  management  of  a  mercantile 
establishment,  aa  regards  accounts  and  book-keeping;  a  knowledge  of  the  elements  of  the  theory  of 
commerce  and  exchange  ;  versatility  in  correspondence  in  at  least  two  languages,  in  stenography,  type- 
writing, and  in  the  multiplication  (of  copies),  are  qualifications  which,  added  to  a  good  linguistic 
knowledge  of  geography,  make  the  services  of  the  possessor  immediately  valuable.  Many  proprietors  of 
firms  apply  direct  to  the  school  for  additions  to  their  stafi'  of  employees,  and  the  school  is  thus  able  to 
secure  good  positions  for  its  pupils. 

These  facts  have  impressed  the  Bernese  with  the  value  of  the  work  undertaken. 

6.  Oommercial  School  in  the  Mimioipal  Gymnnsium,  Berne. — The  municipal  authorities  of  Berne 
have  recognised  the  importance  of  commercial  education  for  boys  in  the  fouryears'  course  in  the  Municipal 
Gymnasium.  The  "  Handelsschuh  des  stddtischen  Gymnasiums  in  Bern  "  is  really  a  subdivision  of  the 
Gymnasium  with  four  classes  of  one  year  each.  Tt  aims  at  giving  good  general  instruction  to  the  pupils 
while  it  also  thoroughly  prepares  them  for  their  future  career. 

The  entrance-conditions  are  that  the  pupils  should  be  14  years  of  age  and  have  passed  successfully 
through  the  classes  of  a  good  "secondary"  school. i 

Foreign  pupils  ought  to  possess  sufficient  knowledge  oE  German  language  to  enable  them  to  follow 
the  lessons. 

Instruction  in  gymnastics  is  obligatory,  in  swimming  optional. 

The  school-year  begins  about  the  middle  of  April.  The  annual  fee  is  60  frs.  (£2  8s.);  the 
inscription-fee,  .5  frs.  (4s.)  ;  on  promotion  to  a  higher  class  the  pupil  pays  2  frs.  (Is.  7d.).  To  regular 
pupils  in  poor  circumstances  the  instruction  is  gratuitous.  The  Canton  grants  bursaries  from  the  IH 
Class  onward,  the  Swiss  Confederation  from  the  II  Class  onward. 

During  the  summer  vacations,  the  most  deserving  pupils  are  permitted  to  participate  in  educative 
excursions  under  the  guidance  of  the  masters ;  the  expenses  of  these  are  defrayed  by  the  State,  the 
Confederation,  and  the  interest  of  a  special  fund. 

The  pupils  also  visit  annually,  under  the  direction  of  the  masters,  the  various  industrial  institutions. 

At  the  end  of  the  fourth  year  a  maturity  examination^  is  held.  The  possession  of  the  certificate,^ 
awarded  to  those  successful  at  this  eiaraination,  is  very  important  in  respect  of  subsequent  educational 
progress. 

The  Gymnasium  is  not  a  boarding  school.*  7. 


education 


'■  The  ^colesecondaire  a.nd  the  Seknndarschule  of  some  parts  of  Switzerland  is  the  next  hicher  grade  to  primary 
m      See  Chapter  XXVII,  pp.  315-334,  in  particular  316,  of  the  Commissioners'  Report  on  Secondary  Education. 
"  Matutitatsexamen"  ;  in  French  "  exan/ii  de  mat K-riti." 

>  "  Reifezeugnis  "  or  "  Diplom"  ;  in  French  "  certificat  dc  capuciti  "  or  "  dipUmei" 

*  Foreign  pupils  board  in  the  city. 
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.^    _7.  General  Programme.~Tlh^  four  years'  course  is  conducted  according  to  the  following  programme, 
^^°g'-""""«  of  the  "  Ilandehschule  {Qommercial  School)  des  Stddtischen  Gymnasium  in  Bernr 


Subjects. 


Years  and  Hours  per  Week. 


IV. 


Eeligion  (optional) 

German 
French 

English  

Italian 

Mathematics  and  Political  Arithmetic 

Commercial  Arithmetic 

Accountancy  and  Counting-house  practice 

Theory  of  Commerce  and  Commercial  Law 

Political  Economy    ... 

Geography  and  Statistics '. 

History 

Natural  Sciences 
Physics 

Chemistry,  Technology,  Study  of  Merchandise 
Drawing 

Caligraphy  and  Stenography 

Gymnastics    ... 

Singing  (optional) 

Total  of  obligatory  lessons 
Total  of  all  the  lessons... 


(1) 
4 
4 
3 
3 
2 
3 


2 

2 
2 

2 

2 
3 


34 
35 


in. 


II. 


2 
2 

2 

1 

2 

(1) 


1 
3 
3 
3 
3 
2 
3 
3 
3 


35 


36 


3 
2 

2 
(1) 


34 


35 


3 
3 

2 
2 
2 

3 
2 
3 


4 

2 


32 


32 


j-u  u^'  ^^j"^^^'  Commercial  School,  Berne.— The  details,  which  give  a  general  idea  of  the  course,  are  set 
torth  hereunder.     The  work  is  set  out  class  for  class,  the  ages  (minimum)  being— 

IV-  III.  II.  I.    Class. 

li  15  IG  17    Tears. 

Details  of  the  Peogkamme  ix  the  Four  CijAsses  or  Years. 
Clans  /  V  (Lower  Class). 
Eeligion  (1  hour)— (For  Protestants  only,  and  optional).— History  of  the  Church. 
German  (i  hours). —Supplementary  recapitulation  of  difiBcult  parts  of  grammar.     Study  of  scansion  in  the  selections  read. 

Interpretation  of  selections  of  prose  and  poetry.     Compositions.     Letters.     Oral  expositions. 
French  (4  hours).— Syntax.      Translations.      Commercial  letters.      Compositions.      Conversation.     Recitations.     Repro- 
ductions.    Reading. 
English  (3  hours). — Syntax.     Easy  translations  and  versions. 

Italian  (3  hours). — Grammar  with  exercises.     Reading  and  translation  of  selections  of  easy  prose.     Recitations. 
Mathematics  (2  hours) : — 

(a)  Algebra. — Easy  equations  of  the  first  degree  to  several  unknowns.     Simple  equations  of  the  second  degree. 
Elementary  knowledge  of  powers  and  roots. 

(h)  Geometry. — Conclusion  of  planimetry,  especially  the  computation  of   surfaces.      Elements  of   stereometry; 
surface,  volume,  and  weights  of  bodies. 
Commercial  Arithmetic  (3  hours). — Abbreviations  of  calculations.    The  principal  coins,  weights,  and  measures.    Reductions. 

Accounts  of  purchases.     Account  sales.     Conjoined  rule.     Proportional  parts.     Rule  of  mixtures  and  alligation. 

Different  uses  of  the  calculation  of  percentage.     Calculation  of  interest  according  to  various  methods.     Compound 

interest.     Mean  maturity.     Mental  arithmetic. 
Geojraph:/  (2  hours'. — Elements  of  mathematical  and  physical  geography.     Geography  of  the  countries  situated  outside 

Europe,  with  special  study  of  the  population,  products,  and  the  commercial  movement. 
History  (2  hours). — Contemporary  history  of  Switzerland.     The  Federal  Constitution. 
MaXarM,  Science  (2  hours)  : — 

(a)  In  Summer. — The  Linnean  system.     Study  of  some  families  of  plants.     Exercises  in  the  classification  of  the 
most  ordinary  phanerogams. 

(6)  In  Winter. — The  vertebrates  as  a  sequel  to  the  course  of  the  first  class  of  the  lower  gymnasium. 
Physios  (2  hours). — The  principal  ideas  concerning  solid,  liquid,  and  gaseous  substances.     Magnetism  and  electricity. 
Drawing  (2  hours). — Drawing  from  perspective,  with  or  without  shading  ;  ornamental  drawing.     Sketching  exercises. 
Caligraphy   and  Stenography   (3   hours). — Exercises   in   German,    English,    and   round   writing.      Co.Timercial  formulae. 

Stenography. 

Class  III. 

German  (3  hours). — Reading  of  prose  and  poetic  selections.     Elements  of  poetry.     Ideas  concerning  rhetoric  and  style. 

Written  studies  :  compositions,  letters.     Oral  expositions. 
French  (ZhoMvs). — Syntax.     Translations.     Business  letters.     Compositions.    Recitations.    Reading.    Conversation.    Oral 

expositions. 
English  (3  hours). — Continuation  of  the  syntax.     Exercises  in  oral  and  written  translation.     Reading  selections  taken  from 

the  principal  authors.     Conversation.     Recitations.     The  instruction  is  given  largely  in  the  English  language 

itself.' 
Italian  (3  hours). — Irregular  verbs.     Syntax.     Reading,  translation,  and  reproduction  of  prose  selections.     Recitations. 

Conversation.     The  instruction  is  given,  as  far  as  possible,  in  Italian. 
Mathematics  (2  hours)  : — 

(a)  Algebra. — Logarithms.     Calculation  of  compound  interest.     Geometric  series. 

(6)  (?eo«irf)-!/.— Continuation  of  planimetry  and  stereometry.     Plan  and  design  of  ground. 
Commercial  Arithmetic  (4  hours).— Discount.     Exchange.     Calculation  of  exchanges  according  to  the  principal  quotations. 

Invoices ;  net  cost  and  sale  lindt. 

Accountancy 


'  Wherever  this  was  seea  it  was  well  donei 
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Accountanci/  and  Counting-hoUKe  Practice,  (3  hours) : —  z-i  f  * 

(a)  Book-keeping  in  single  and  double  entry.     Exercises  in  the  Italian  and  German  methods.     Current  acoouniB 

according  to  the  various  methods. 
(6)  The  various  operations  of  the  counting-house.  . 

Theory  of  Commerce  and  Commercial  Law  (2  hour-s).— Commerce  and  its  various  kinds.  Commercial  register;  the 
merchant ;  trading  companies  and  firms  ;  the  personnel  of  the  bureaux.  Coin  and  paper  money,  i'aper  credit. 
The  Latin  Union.     Elements  of  a  bill  of  exchange. 

Geography  (2  hours).— Switzerland,  Germany,  France,  Italy,  Belgium,  Holland,  and  England,  with  the  colonies  ot  these 
countries.  Study  of  them  from  the  standpoint  of  their  commercial  position,  their  soil  and  products.  Hallways 
and  navigation.  . ,      -c^        u   -d       i  i- 

History  (2  hours).— Universal  history;   history  of  the   Middle  Ages  and  modem   history  to  the  irench   Kevolujon 

inclusively. 
Natural  Science  (2  howTs)  : —  .    ,.  j        i-      i     ,. 

(a)  In  Summer.— Study  of  other  families  of  plants  according  to  the  natural  system  ;  indigenous  and  exotic  plants; 

more  complete  study  of  phanerogams. 
(/))  In  Winter.— The  principal  types  of  invertebrates,  especially  from  the  point  of  view  ot  the  useful  or  noxious 
species. 
Physics  (2  hours). — Acoustics,  optics,  and  heat. 

Drawing  (2  hours).— Drawing  of  ornaments,  animals,  etc.,  from  figures. 
Stenogrj,phy  (1  hour).— Continuation  of  the  course  of  Class  IV 

Class  II. 
German  (3  hours).— Aperpu  of  literary  history.     The  classics,  with  reading  and  interpretation  of  selections.     Compositions 

with  special  regard  to  reading.     Oral  expositions.  t  -^      ^  ^-i.        •     ■     i      ^i. 

.F/-e?ifA  (3  hours).— Commercial  letters.    Translations.    Compositions.    Oral  expositions.    Literature ;  the  principal  authors 

of  the  17th  century,  with  reading  of  selections.     Home  reading. 
English   (3   hours).— Continuation   of   the   programme   of   class  III.     Short  compositions   and   commercial  letters.     The 

lessons  are  given  in  English.  .  •  i  i  ix  t>     -i  i-  ,-. 

/tailjan  (3  hours).— Keading  of  one  or  several  modern  prose  works.    Translations.     Oommeroial  letters.    Keoitations.    Con- 
versation.    The  lessons  aregiven  in  Italian. 
Mathematics  (2  hours).— Calculations  of  loans,  of  annuities,  amortisements,  and  rentes. 
Commercial  Arithmetic  (3  hours).— The  precious  metals  and  coins.     The  net  cost  and  panties  m  merchandise.    Calculations 

of  exchange  :   indirect  exchange,  commission  and  arbitration.      Bourse  operations  :    shares,   obligations,  public 

funds. 
Book-heeping  and  Counting-house  practice  (3  hours)  : —  ,     ,      -r.  r 

(a)  Other  forms  of  book-keeping  by  double  entry— for  example,  the  American  method.  Progress  of  commerce, 
with  all  the  auxiliary  books.  Account  current  at  A-ariable  and  invariable  rates.  Special  accounts  ot  com- 
mercial enterprises.     Companies  under  collective  name  and  joint-stock  companies.     Partnerships. 

(6)  The  various  operations  of  the  counting-house. 
Theory  of  Commerce  and  Commercial  Law  (3  hours).— Continuation  of  the  study  of  the  bill  of  exchange  compared  with 

that  of  foreign  countries.     Other  fiduciary  values  :  paper  money,  bank-notes,  mandate,  cheques,  drafts,  warrants, 

obligations,  shares,  etc.     Trading  companies,  according  to  the  federal  code  ot  obligations.      Custom  duties  and 

commercial  treaties. 
Geography  (2  hours).— Austria-Hungary.     The  Balkan  States.     Russia.     The  States  ot  Scandmavia.     Spain  and  Portugal 

(with  their  colonies).     The  United  States,   Mexico,  Brazil,  the  Argentine  Republic,  Chili,  China,  Japan,  etc. 

These  different  states  are  treated  from  the  same  point  of  view  as  in  class  III.     Postal  steam  navigation,  cables, 

Universal  Postal  Union. 
History  (2  hours). — History  of  commerce. 

Chemistry  and  Technology  (2  hours).— Principles  of  chemistry,  and  their  employment  in  practice. 
Drawing  (2  hours). — Ornaments  presenting  certain  difficulties  of  execution;  simple  academic  studies  from  figures. 

Class  I. 

German  (3  hours).— Contemporary  literary  history  ;  special  study  of  the  literature  ot  German  Switzerland ;  reading  ot 
selections  from  the  authors  treated.     Oral  explanations  and  compositions  as  in  class  II. 

French  (3  hours), — Cummercial  correspondence.  Translations.  Compositions  on  subjects  selected  by  the  pupils  or  on  their 
particular  readings.  Literature  ;  the  principal  authors  of  the  18th  and  19th  centuries,  with  readings.  Home 
readings.     The  instruction  in  all  the  classes  is  given  in  French. 

English  (2  hours) — Recapitulation.  The  instruction  ot  the  preceding  years  is  developed  and  completed  by  the  study  ot 
more  difficult  parts.  English  literature  in  its  principal  representatives  since  Shakespeare.  Recitations.  The 
instruction  is  given  in  English. 

Italian  (2  hours). — Apercju  of  Italian  literature  to  the  18th  and  19th  centuries,  with  reading  of  selections  of  the  corres- 
ponding authors.  Compositions.  Exercises  in  Italian  commercial  correspondence.  Oral  explanations.  The 
instruction  is  given  in  Italian. 

Mathematics  (2  hours). — Continuation  ot  political  arithmetic  commenced  in  Class  II.  Calculation  of  probabilities. 
Insurances. 

Book-keeping  (3  hours) : — 

[a]  Book-keeping  in  banks  and  industrial  accountancy.     Particular  examples  ot  book-keeping.     Theory  of  book- 
keeping by  double  entry.     Other  systems  of  accountancy. 
{!))  Commercial  correspondence. 

Theory  of  Commerce  and  Commercial  Lair  {2  hoars). — General  principles  ot  law.  The  federal  code  of  obligations.  The 
contract  in  general  and  the  principal  commercial  contracts  in  particular — tor  example,  the  sale,  on  return,  etc. 
The  main  parts  ot  the  federal  laws  concerning  prosecution  tor  debts  and  bankruptcy,  the  protection  ot  manufac- 
tories, the  responsibility  of  patrons,  insurances,  patents,  custom  duties,  carriage,  etc. 

Political  Economy  (?i  hoars). — Fundamental  ideas.  Production  and  distribution  of  wealth;  salaries,  interest,  revenue  of 
contractors,  annuity.  Circulation  of  wealth.  Free-trade  and  Protection.  Price.  Silver  and  various  monetary 
systems.  Credit.  Banks.  Custom  duties  and  commercial  treaties.  The  medium  ot  transport.  Crises.  Assurances 
Historic  glance. 

Statistics  (2  hours). — Population,  production,  consumption,  and  commercial  movement  from  the  standpoint  ot  statistics. 

History  (3  hours). ^Contemporaneous  history,  from  tlio  N'ienna  Congress. 

Chemistry,  Technology,  stud.i/ of  Merchandise  (i  hoars). — The  principal  commercial  products.  Colonial  commodities  and 
drugs.     Aliments  and  consumption  of  luxuries.    Textile  and  dyeing  substances;  their  production  and  preparation. 

Drawing  (2  hours). — Theory  of  forms  and  artistic  ornamentation. 

Other  Subjects  of  Instruction. 
Gymnastics  (2  hours  in  each  class). 

Gymnastic  Performances. — Free  exercises,  and  exercises  with  apparatus.     Sabre  exercise. 
Singing  (Optional  Course). — One  hour  in  classes  III  and  II. 
Swimming  (Optional  Course). — One  hour  per  day  in  Summer. 

The  above  course  is  appreciated  by  commercial  men  in  Berne  and  Switzerland  generally.  The 
Committee  of  the  Commercial  and  Industrial  Society  of  the  canton  recommend  attendance  at  this  to  all 
youths  who  are  desirous  of  devotinj;  themselves  to  Commerce,  to  Administration,  to  the  various  branches 
of  transport,  or  to  commercial  teaching. 

It  is  obvious  that  the  course  may  be  regarded  as  that  of  a  Secondary  Commercial  Scbool,  not, 
however,  that  of  a  Commercial  University. 

9. 
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Comme^dafsrtionf  ThJZS,.  ^'"'''"  t'^"^^"'^  ^"^"'^  /-  Oirls.-M^nj  Swiss  schools  have 
>T.TSS?  The  fees  are  30  f^  ^^I'V  «ubdxvisioni  of  an  "  ISoole  secondaire  It  superieure  desjeunes 
preliminary  examhr«Hr,n^nnl  *'^:, (^M«,)  P^r  semester  (half-year).  The  school  receives,  without 
S XherTZl  of  ;rtf  ^^T^^-^  ^''^  ^  ^'"^^"g  Certificate  of  Class  V  of  the  Girls'  Secondary 
the  secSry  riral'sehoois       ™  "  ""'""""^  '"^^  Professional  Schools  of  Geneva,  of  Carouge,  and  o^ 

an  examiltSt&fdwtngTul^^^^^^^^^^  ^'"'^^^  ^«  ^*  ^^^^^^  ^^  ^^^  °f  '^S^  -^  --^-S" 

(a)  JVewcA.— Dictation.     Exercises  in  correspondence. 

(i)  Artthmetic.—Vvoh\ems  on  the  metric  system,  vulgar  fractions,  proportion. 

W  ireographj/.— Ideas  concerning  the  five  continents. 

(d)  German.— Translation  of  a  passage.     Regular  and  irregular  verbs. 

The  programme  is  as  follows  :— 

Profframme,  "  Section  Oommerciale,  Ecole  secondaire  et  superieure  desjeunes filles  a  Geneve." 


Subjects. 


Years  and  Hours  per  Week. 


II. 


III. 


French 
German 

English 

Commercial  Arithmetic,  Book-keeping,  Commercial  Bureau 

Merchandise  ... 

Commercial  Geography        ...  ...  ...  "_ 

Law    ... 

Physics 

Drawing 

Caligraphy 

Needlework  ... 

Stenography  ... 

Stenography  and  Type-writing  (winter  semester) 

Totals     


4 
4 
4 

7 

2 

1 
2 

2 
2 
2 
o 


32 


4 
4 
4 
7 
3 
2 
2 


32 


2 
3 
3 

72 

2 
2 

1 


23  in  winter. 
20  in  summer. 


There  is  a  course  in  Prench  for  foreign  students,  as  follows  : — 

Special  Teaching  in  French — For  non-French  Students.     (Two  divisions.) 


Dialogues  on  various  subjects  ... 

Illustrated  readings,  redactions 

Grammar... 

Dictations,  with  comments  on  the  rules 

studied... 
Eecitation  or  Elocution .. . 


2  he 
2 


Literature 

Xatural  Science  (optional) 
Geography  (optional)    ... 
History  (optional) 


2  hours. 
1       „ 
1       „ 
1       „ 


Total  (including  3  optional  hours)     15  hours. 


The  school-year  is  from  forty  to  forty-two  weeks  in  length,  at  the  rate  of  thirty-two  hours  per 
week,  but  for  the  third  year  the  hours  are  twenty  to  twenty-three  per  week. 

The  home-work  may  be  substituted  by  an  hour's  recapitulation,  which  takes  place  five  times  a 
week  and  which  is  solely  devoted  to  practical  exercises  on  the  subjects  taught. 

The  regular  pupils,  whose  careers  at  the  school  have  been  most  successful,  receive,  on  leaving,  a 
Diploma. 

10.  Details  of  Courses,  Oommereial  Section  of  Girls'  Higher  School,  Geneva. — It  will  sufiice  to  quote 
one  or  two  subjects.  It  may  be  mentioned  that  the  language-teaching  is  commercially  orientated.  For 
example,  in  French  the  instruction  includes  dialogues  and  oral  and  written  narrations  on  subjects  relative 
to  industry  and  commerce,  in  which  tliere  is  some  insistanee  on  the  significance  and  orthography  of 
technical  terms.     Commercial  letters  on  simple  subjects  also  form  a  feature  of  the  instruction. 

In  English,  etc.,  the  intuitive  method  is  followed  and  the  pupil  learns  to  express  herself  in  the 
language  in  a  very  short  time. 

Law  is  treated  as  follows  : — ■ 

First  Year  (1  hour  per  week). — General  idea.s  with  regard  to  law,  common  law,  present  legislation  in  Switzerland. 
Elements  of  civil  law :  Nationality,  the  etat — civil,  domicile,  absence,  minority,  and  majority.  Civil 
capacity  :  Tutelage,  emancipation,  adoption,  marriage,  juridical  status  of  the  woman.  Successions,  donations 
and  testaments.     Division  of  goods  :  Property  and  the  actual  rights. 

Second  Year  (2  hours  per  week). — Obligations,  contracts,  their  form,  proof  of  agreements,  consequences  of  the  failure  of 
the  fulfilment  of  obligations.  Principal  contracts,  sale,  rent-lease,  hiring  of  services,  hiring  of  labour,  loan, 
civil  and  commercial  mandate,  commission,  transport,  deposit,  security.  Companies:  simple,  in  collective  name, 
limited  joint-stock  company,  joint-stock.  Law  of  exchange :  treaty,  bill  of  exchange,  cheque.  Register  of 
commerce.  Kapid  study  of  the  federal  laws  with  respect  to  prosecution  for  debts  and  bankruptcy,  manufacturer's 
marks,  designs  and  models,  manufacturers  and  patents. 

Third  Year  (1  hour  per  week). — General  review  of  commercial  law.  Commerce  and  merchants.  Acts  of  commerce; 
principal  litigious  and  contentious  questions.     Practical  exercises  applied  to  the  commercial  bureau. 

The 


■  The  other  sections  of  the  school  are  the  literary  and  pa3dagogio.         '  Commercial  Bureau  in  particular. 
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The  course  in  technology  and  merchandise  is  taken  in  the  second  and  third  years  as  follows  :— 
Second    year. -General  ideas  with  regard  to  raw  materials.     Sugars  in  general.     Saochariferous  plants.     Sugar-cane. 
Beet-root.      Extraction    of    sugar,    diffusion,    carbonising,    refining.     Commercial   types.       (glucose,     inauswiai 
manufacture  ;  sugar  of  milk.     Honey.     Saocliarine.     Spirituous  liquors,  beer,  wine,  cider,  etc. 

Alcohols.     Alcohol  of  wine,  alcohol  of  industiy.     Commerce,  denaturing.  .     .    ,     ^  .  ,         ,     ^        mu. 

Millc  and  its  derivatives.     Beer,   margarine.     Cheese.     Fatty  bodies  and  their  industrial  products.      Ihe 

soap  ii^dustry.     Essential  oils.  n   i   •  i 

Waxy,  gummy,  resinous  and  oleo-resinous  matters.     Amber  and  celluloid. 
Inspissated  juices.     Caoutchoucs,  gutta-percha,  their  industrial  applications. 

Colonial  commodities.     Cocoas  and  chocolate,  coffees,  teas,  and  their  succedanea.  ,        -d     -c     *■ 

Feculent  substances.     The  flour-mill  industry,  alimentary  and  commercial  value  of  cereals,     i'anitication. 
Eggs,  meats,  fish.  ,  ,    ,,       .  i.  m       • 

Tegumentary   and  skeleton  animal   matters.     Skins,   hairs,   furs,    horns,   shells,    ivory,    bone.     Tanning, 

currying,  leather-dressing.  ,,-,...11  •     -n     i 

The  professor  prepares  a  museum  of  specimens,  each  of  which  is  circulated  during  the  lessons,  m  illustra- 
tion of  his  teaching.  .  .  . 

Third  Year  (3  hours  per  week).— Textile  matters.  General  characters,  chemical  composition,  condition,  comparative 
examination  of  the  various  fibres.  Wool;  a  general  glance  at  the  woollen  industry.  Regenerated  _  wools. 
Cashmere,  angora,  alpaca  wools,  etc.  Silk  :  "  Magnanaries," -prodace,  diseases  of  silk-worms.  Winding,  spinning, 
etc  ,  utilisation  of  waste.  The  silk  industry  in  various  sericultural  countries.  Artificial  silk,  its  manufacture, 
its  future,  etc.  Cotton,  its  commercial  importance,  industry,  carding,  combing,  rolling.  Spinning  properly 
speaking.  Flax  :  its  preparation,  retting,  stripping,  scraping,  blanching.  Spinning  and  weaving  of  flax,  history. 
Hemp,  ramie,  jute,  alfa,  coir,  etc.  Industry  of  preparations,  dyeing,  printing,  mordants.  The  paper  industry  : 
its  manufacture  with  rags  and  their  succedanea.     Some  facts  regarding  "papiers  rle.  s-dreti"  and  machine-papers. 

The  colouring  matters  employed  in  the  textile  or  other  industries.     Their  origin,  their  extraction,  compar- 
ative commercial  value.  r    1.       j 
Natural  and  artificial  coubustiblM.— Coal,  lignite,  turf,  etc.     Petroleum.    Illumination  gas  and  manutactured 
residues.     Acetylene.     Asphalts  and  bitumens.                                                                                    .  ,     „            -d      • 

Precious  and  common  metals.     Minerals,  extraction,  metallurgy,  and  principal  industrial  alloys.     Precious 
stones. 
It  has  been  mentioned  that  specialism  in  higher  teaching  is  a  feature  of  European  teaching.     In 

this  connection  it  may  be  mentioned  that  there  are  eighteen  women  teachers  (mattresses  d'etudes)  and 

thirty-eight  special  masters  (and  mistresses)  for  ordinary  subjects,  and  three  for  optional  subjects.    There 

are  also  five  instructors  in  religion. 

11.  The  Hiqlier  School  of  Commerce,  Geneva.— The  aim  of  this  school  is  to  afford  an  education  for 
clerks,  merchants, 'administrators,  such  that  they  will  be  able  not  only  to  eflaciently  direct  local  commerce, 
but  also  to  develops  the  commercial  and  industrial  relations  of  Geneva  and  Switzerland  with  foreign 
countries. 

The  course  complete  lasts  three  years. 

The  first  year  is  designed  for  those  whose  limitations  in  the  way  of  general  or  special  knowledge 
Would  prevent  them  from  profiting  by  the  more  advanced  instruction  of  the  two  ensuing  years ;  that  is  to 
say,  it  is  essentially  preparatory. 

In  the  two  latter  years  an  extensive  knowledge  of  all  that  concerns  commercial  science  may  be 
acquired. 

The  annual  school-fee  is  50  fr.  (£2),  payable  quarterly  and  in  advance  for  each  of  the  three 
divisions,  for  Genevese  and  Swiss  pupils  generally.  Foreign  pupils,  whose  parents  have  resided  in 
Geneva  for  at  least  ten  years,  pay  the  same  ;  but  foreigners  who  do  not  fulfil  this  condition  pay 
200fr.  (£8).i 

Each  of  the  three  divisions  receives  as  many  irregular  studenis  as  the  number  of  regular  pupjls 
will  permit  without  crowding. 

The  irregular  students  are  subject  to  the  same  disciplinary  rules  as  the  regular  pupils.  They  should 
show  proof  of  their  ability  to  follow  tho  courses  they  have  selected. 

The  fee  per  hour  of  course  is  5  fr.  (4s.)  for  the  entire  year  for  the  Genevese  and  Swiss  pupils,  and 
10  fr.  (8s.)  for  foreigners. 

The  following  facts  may  be  of  interest,  as  shewing  the  working  capacity  of  European  youths. 

The  school  year  is  from  forty  to  forty-two  weeks,  at  the  minimum  rate  of  thirty-three  hours  per 
week.  It  is  divided  into  two  semesters  ;  the  first  extending  from  September  to  the  end  of  January,  the 
second  from  February  to  the  end  of  June. 

The  lessons  begin  in  summer  at  7  o'clock  in  lite  morning,  in  icinier  at  8  o'clock,  and  in  the  after- 
noon at  2  o'clock  throughout  the  entire  year. 

The  winter  horary  begins  on  the  first  Monday  of  October,  and  the  summer  horary  on  the  first 
Monday  in  April. 

Pupils  maybe  obliged  to  attend  courses  on  industrial  or  commercial  subjects  given  by  others  than 
the  regular  teaching  staff. 

There  is  an  interval  of  ten  minutes  between  all  the  lessons  where  there  is  a  change  of  professor. 

The  summer  vacation  begins  on  the  day  of  the  presentation  of  the  diplomas,  and  lasts  for  eight 
weeks.  There  is  also  a  week  at  the  New  Tear,  three  days  at  the  end  oE  the  first  semester,  and  one  week 
at  Easter. 

12.  General  regime,  Geneva  IligJier  School  of  Commerce. — Pupils  are  admitted  by  examination,  and 
must  be  15  years  of  age.  Their  attainments  must  be  equal  to  the  fifth  class  of  the  college  or  second 
ckss  of  the  professional  school."  The  following  items  of  information  are  translated  or  derived  from  the 
official  prospectus,  and  are  of  interest  as  shewing  the  ideas  of  other  countries  as  to  a  scheme  of  examina- 
tion, etc. 

Examinai'.ons. 

The  Administrative  Council,  on  the  recommendation  of  the  Commission  de  Surrr'.Uance  or  Director,  appreciates  the 
value  of  the  certificats  d'ihides  proceeding  from  other  national  or  foreign  public  institutions.  The  inspection  of  these  being 
satisfactory,  a  pupil  may  be  partially  or  totally  exempted  from  the  entrance  examinations. 

In  order  to  be  admitted,  a  candidate  must  obtain  at  least  the  half  of  the  maximum  on  all  the  subjects,  not  to  have 
had  lower  marks  than  20  per  cent,  for  two  subjects  at  most,  nor  the  mark  0  per  cent,  for  any  ;  but  he  may  be  re-examined 
in  January  in  every  subject  for  which  he  has  not  previously  obtained  a  higher  mark  than  3.  If  he  fails  in  January,  he 
passes  to  the  lowest  division,  or  is  excluded  from  the  school  if  it  should  be  his  first  year  there.  A  pupil  may  be  admitted 
conditionally  only  at  the  beginning  of  the  school-year.  A 

'  Even  this  is  a  small  fee.         '^  See  the  Cominiasioners'  Interim  Report  on  Primary  Education,  Chap.  V,  pp.  34-5. 
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rn™™,-t,'?«^Jl^''°^®-;?''*"'™*-i°°,"?'"''^^  ^'■"'^  ""t^  satisfied  the  examiners  may  only  be  admitted  to  the  lowest  class  i£  the 
n,ZSn  itlf  /  '  "^  '*'  '^"he'^}^^'  0°  the  inspection  of  the  test  that  he  has  just  undergone,  and  on  the  reoom- 
menda^on  of  the  professors,  consent  to  his  admission.  j  b      . 

T,'"'''!^^ -1°"  ^J°'"  °°^  division  to  another  depends  on  the  results  of  the  examinations,  combined  with  the  year's  work. 
they  have  received  ^""e"  t«sts  and  the  interrogations,  pupils  undergo  semi-annual  examinations  on  the  instruction 

each  siib|ecr'^'"'"^"°"^  '^^  written  and  oral,  the  Commmion  de  Surveillance  deciding  as  to  the  method  to  be  adopted  for 

For  the  half-yearly  examinations  the  Administrative  Council  nominates,  on  the  recommendation  of  the  Oomminnon 

three  dTvia^ons'  ^  Examiners  for  each  branch,  the  same  Board  of  Examiners  dealing  with  the  same  branch  for  the 

For  the  written  examination,  the  Board  sets  the  questions  in  conjunction  with  the  professor.  The  professor  corrects 
the  papers,  and  submits  them,  together  with  his  estimations  of  them,  to  the  judgment  of  the  Board.  In  the  event  of 
disagreement,  the  Comrnumon  de  Surveillance,  or  a  delegation  therefrom,  judges  in  tbe  last  resort. 

In  the  oral  examination,  the  profesmr  conducts  the  interrogation.     The  questions  are  drawn  by  lots  by  the  pupils. 
P^Pi;  may  request  to  draw  a  second  question,  but  he  thus  loses  a  third  of  the  marks  to  which  he  would  otherwise  be 
entitled. 

Every  pupil  who  has  failed  in  no  more  than  two  subjects  may  bo  re-examined  therein  on  the  reopening  of  the 
classes,  ihese  supplementary  examinations  are  conducted  by  the  professors  of  the  division  where  the  pupil  is  desirous  of 
entering. 

If  a  pupd  fail  in  any  subject  whatsoever  when  the  second  time  examined,  he  is  debarred  from  further  attendance. 

Ihe  Commission  de  Stirreillance  may,  on  the  recommendation  of  the  conference  of  professors  and  for  serious  reasons, 
postpone  the  examination  of  a  pupil  until  the  reopening  of  the  classes.  The  pupils  whose  examinations  have  been  postponed 
in  a  disciplinary  way  are,  if  unsuccessful,  not  allowed  further  opportunity. 

A  verbal  communication  with  a  neighbour  during  a  written  examination  cancels  the  examination  for  the  subject  in 
question.     Any  cheating  or  attempt  thereat  cancels  the  entire  examination. 

Diplomas.— Za  per  cent,  entitles  to  a  first-class  diploma.  This  holds  for  conduct  and  passing  in  subjects.  Above 
40  per  cent,  entitles  to  a  second-class  diploma.     Pupils  who  do  not  receive  a  diploma  reoeiva  an  attestation  of  attendauqa. 


13.  Programme,  Higher  School  of  Commerce,  Geneva, — The  programme  of  work  hereunder  is,  of 
course,  technically  orientated.  It  will  be  observed  that  it  is  not  at  all  similar  to  the  programme  for 
young  women. 

'^Programme  de  Vecole  sujperieure  de  Commerce  a  Geneve,"  Switzerland. 


Subjects. 


Years — Hours  per  week. 


II. 


III. 


Prench 

German 

Erfglish,  Italian,  Spanish  (optional) 

Caligraphy...  ...         ...  ...  

Book-keeping 

Mathematics  (Arithmetic,  Algebra,  Geometry) 

Geography 

History 

Physics 

Chemistry  ... 

Civil  Law... 

Commercial  Law  and  Political  Economy 

Study  of  negotiable  products       ...  ...  ...  ...         

Commercial  Bureau 

Stenography  and  Type-writing    ... 

Microscope... 

Lectures  by  Pupils  to  their  Eellow-pupils — Tear  III  (every  Saturday) 

Visits  to  Factories 

Totals 


4 
5 

4 

O 

4 
5 


33 


2 
3 
3 
6 


34 


3 

4 
4 


4 
3 
8 
2 

2 
? 


35 


14.  Details  of  Courses,  Geneva  Commercial  School— It  is  unnecessary  to  outline  the  complete 
courses.   Eeference  to  special  subjects,  or  to  special  features  in  the  treatment  of  subjects,  will  be  adequate. 

Zarguages. 

French,  first  year,  includes  oral  and  written  narrations  on  subjects  relating  to  industry  and  com- 
merce, the  study  of  technical  terms,  forms  of  accounts  rendered,  and  commercial  letters  on  easy  subjects. 
Second-year  work  includes  reading  and  elocutionary  lessons  on  subjects  relating  to  commerce  and  industry. 
It  also  includes  commercial  correspondence  and  purely  literary  work,  such  as  involves  exercises  in 
invention,  comparison,  association,  stvle,  the  study  of  terms  and  correction  ot  detective  expressions. 
Third-year  work  is  largely  literary.  ... 

German,  first  year,  includes,  among  other  things,  the  phraseology  and  terminology  in  vogue  in 
correspondence,  and  the  reading  and  translation  of  commercial  letters.  In  the  second  year  it  includes 
Gallicisms  and  Germanisms,  reading  and  conversational  exercises,  the  terminology  ot  the  principal  articles 
of  commerce,  the  phraseology  of  commercial  letters,  and  instruction  concerning  the  commerce  ot 
Germany  In  the  third-year  work,  the  instruction  is  wholly  given  in  the  language.  It  reters  to  the  com- 
merce of  Germany,  the  customs  and  the  laws  recently  established,  to  German  literature,  and  specially  to 
the  five  great  classics  ;  and  reading  and  interpretation  of  some  of  their  masterpieces  is  undertaken. 

Unglish  is  treated  much  on  the  same  principles  ;  conversation  is  commenced  at  once.  Second-year 
work  reaches  the  study  of  commercial  terms.     Third-year  work  is  given  wholly  in  English  itself. 

3—5  M  Italian 
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Italian.— The  first-year  work  is  purely  literary  and  conversational ;  the  third  year  includes  com- 
mercial  correspondence,  the  reading  of  the  classics,  composition,  an  aperfu  of  the  history  °*  "l*  ^  ^'^ 
literature,  from  Dante  to  Manzoni,  and  an  epitome  of  the  history  of  Italian  Independence,  from  1848  to 
the  death  of  King  Victor  Emanuel. 

Spanish. — -The  third-year  instruction  is  given  wholly  in  Spanish  itself. 

Oaliffraphy. —The  instruction  in  writing  embraces  the  study  of  English  writing  (large,  medium,  and 
fine)  from  graduated  models.  There  are  special  exercises  for  rendering  the  hand  flexible,  and  a  study  of 
a  fluent,  large,  medium,  and  fine  writing  on  ruled  and  unruled  paper.  The  form  of  exercises  embraces 
letters,  envelopes,  circulars,  commercial  formula:,  figures  in  columns,  with  or  without  ruling.  Various 
kinds  of  ruling  for  accounts,  balance-sheets,  invoices,  etc.  Batarde  is  taken  the  second  year.  The 
addressing  of  packages  by  means  of  a  wooden  pen,  and  a  number  of  practical  exercises,  are  given. 

Accountancy  and  Booh-keeping.— The  course  is  developed  as  follows  : — 
First  Year  (4  hours  per  week).— Bills  of  exchange,   letters  of  exchange,  cheque,  warrant,  guaranty,  bill,  remittance,  etc. 
Invoices.     Debit  and  credit.     Debtor  and  creditor.     Receipts  and  disbursements.     Assets  and  liabilities.     Defini- 
tion of  book-keeping.     Double  entry.     Principal  books  :   Waste-book,  cash-book,  day-book,  stock-book,  current 
accounts  (dibiteur)  ledger. 

Auxiliary  books  :  For  the  copies  of  letters,  bills,  etc. 

Opening  of  books  :  Single  individual ;  partners  in  a  collective  name  without  sleeping  partner  ;  partners  in 
a  collective  name  with  one  or  several  sleeping  partners  ;  a  limited  joint  stock  company.  Joint  stock  companies 
generally. 

General  accounts  :  Of  the  merchant,  negotiable  values,  of  correspondents. 

Balance  of  accounts  current  checked  by  the  general  account  which  represents  them  in  the  ledger. 
Commission  accounts.     Joint  accounts.     Rectification  of  errors.     Auditing.     Inventory  and  balance-sheet. 
Closing  and  reopening  accounts. 

Application:  Book-keeping,  double  entry. 

Mathematics. — The  following  is  the  programme  of  the  first  year:  — 

Arithmetic. — Calculation  of  interest  by  the  practical  methods  usual  in  commerce.     Method  of  fixed  divisors  ;  methods  of 

fixed  multipliers  ;  method  of  aliquot  parts,  etc.     Calculation  of  percentages.     Calculation  of  net  costs.    Discounts 

on  invoices,  on  commercial  bills.     Mean  maturity.     Proportional  shares.     Mixture  and  alligation.     Accounts 

current  (direct  and  indirect  methods). 
Mental  Calcvlation. — Exercises  bearing  on  the  above  programme. 
Algebra. — Easy  problems  for  the  purpose  of  disclosing  the  advantages  of  the  algebraic  method.     The  four  fundamental 

operations  on  the  algebraic  expressions  in  simple  cases.    Equations  of  the  first  degree  tn  one  and  several  unknowns. 

Extraction  of  the  square  root  of  numerical  quantities  (practical  method).    Resolution  of  the  equation  of  the  second 

degree. 
Geometry — 

(I)  Principal  properties  of  angles  and  triangles.     Properties  of  perpendiculars  and  obliques.     Theory  of  parallel  lines. 

Properties  of  the  circle.     Calculation  of   surfaces.     Similar  figures  and  their  principle  properties.     Problems 

of  construction. 
(II)  Principal  properties  of  perpendicular  and  oblique  lines  on  a  plane.     Measure  of  the  dihedral  angle.     Measure 

of  the  surface  and   volume  of  the  parallelipiped  rectangle  and  prism.     Measure  of  the  surface  and  volume  of 

the  pyramid,  cone,  cylinder,  and  sphere.     Numerous  applications. 

The  second-year  work  is  a  practical  application  of  mathematics  to  commercial  problems  of  a  general 
character,  and  to  simpler  questions  of  accountancy. 
The  third-year  work  is  as  follows: — 

Numerous  exercises  of  recapitulation  on  the  programmes  of  the  preceding  years.  Logarithms  ;  use  of  tables.  Questions 
of  compound  interest,  of  annual  investments,  of  annuities.     Applications  to  the  questions  of  loan,  of  amortisation. 

Difierent  kinds  of  loans,  of  amortisations.  Tables  of  mortality.  Life  annuities.  Insurances  in  cases  of  death.  Mixed 
insurances,  insurances  at  a  fixed  term.     Fixing  of  tariff's.     Use  of  tables  relating  to  these  various  questions. 

Geography  is  studied  from  the  liberal,  historical,  industrial,  and  practical  commercial  standpoints, 
and  is  world-wide  in  its  range.  It  may  be  mentioned  here  that  the  Commissioners  had  disclosed  to  them 
the  thoroughness  of  the  knowledge  of  geography  in  the  Swiss  commercial  schools  in  a  very  impressive 
way.i 

Histori/  (Tears  I,  II)  is  industrially  and  commercially  orientated,  but  in  a  liberal  way,  as  the 
following  programme  will  shew  : — 

Fir.st  Year. — A  glance  at  the  commerce  of  antiquity.  Elementary  ideas  of  commerce  among  primitive  peoples.  The 
Phcenicians  and  Arabs.     The  Carthaginians.     The  Greeks  and  Eomans. 

The  invasion  of  Barbarians  and  the  formation  of  the  Gothic  kingdoms  in  Europe. 

The  Byzantine  Empire.  The  Arabs  of  Asia  and  Spain.  Western  Europe  before  and  after  Charlemagne  ; 
Feudalism  ;  the  Crusades.  The  Italian  Republic  ;  Araalfi,  Pisa,  Venice,  Genoa,  Florence.  The  Flemish  cities  ; 
organisation,  trade,  commerce  and  industry.  The  Hanseatic  League  and  the  cities  of  the  south  of  Germany. 
Barcelona. 

France  in  the  14th  and  15th  centuries  :  the  markets,  letters  of  exchange,  banks.  The  Portuguese. 
Voyages  and  discoveries  of  the  15th  century.     Discovery  of  America. 

A  rapid  glance  at  the  historic  and  economic  development  of  the  European  States  and  their  colonies  from 
the  16th  century  until  the  present  time. 
Second  Year. — Formation  of  the  States  of  modern  Europe.  The  Renaissance  and  the  Reformation.  The  Portuguese  and 
Spanish  colonies.  The  United  Provinces  and  their  colonies.  Economic  development  of  England  from  the  reign 
of  Elizabeth  to  the  reign  of  George  III.  France  from  the  reign  of  Henry  IV  to  the  reign  of  Louis  XIV.  Sully 
and  Colbert's  Administration.  The  English  colonies  of  America  ;  The  War  of  Independence.  The  East  Indies 
Company.  Struggle  of  England  and  France  for  naval  supremacy.  The  18th  century  in  France  and  the  French 
Revolution.  Northern  Europe  in  the  18th  century  :  Scandinavia,  Russia,  Germany. 
Europe  in  the  19th  century  : — 

France. — The  Consulate  and  Empire,  banks,  commerce,  industry  ;    the  Restoration  ;   the  reign  of  Louis  Philippe, 

economic  reforms  and  new  colonies  ;  the  Empire,  new  colonies  under  the  third  Republic. 
England. — Economic  reforms  under  Canning  and  Robert  Peel ;  progress  of  England  in  Asia  and  Africa. 
Germany.— The  ZoUverein  ;  the  political  movements  in  Berlin  and  Vienna  in  1848  ;  wars  with  Denmark,  Austria, 
and  France  ;  foundation  of  the  German  Empire  ;  Germany's  attempts  at  colonisation. 
A  glance  at  the  trade  of  other  parts  of  the  world  :   England,  America,  Spanish  America  ;   recent  explorations  of  the 
African  continent ;  the  Far-East  and  Oceania. 

Physics 


'  See  Preliminary  Report  of  the  Commissioners  on  Technical  Education  generally,  19  December,  1904,  III,  sec.  5,  p.  15. 
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Pnnr«A  "^TW  """l^^^""'!^!/  ^re  taken  for  one  year  only.     The  following  is  a  sufficient  indication  of  the 
course.     Ihe  teaching  equipments  are  very  good.     Each  subject  occupies  two  hours  a  week  :- 
Physics — 

(i)  ©raviij/^Balances.     Density.     Hydrostatics. 

TiiTsun      Hyg^^^^  Calorimetry.     Firing  and  ventilation.     Steam  engines  and  refrigerators, 

(iii)  Ekctricity — 

(a)  -S<a<K.— Conductivity.     The  two  electric  states  ;  electric  machines.     Influence.     Condensers.    Electricity 
in  the  atmosphere. 

(6)  _^^»amic.— Electromotive  force.     Piles.     Electrolysis. 

(c)  iVIagnotism.     Magnets      Magnetic  state  of  the  globe.     Electric  Telegraphy.     Telephone.     Electric  light. 

cond   "t"^  ^  ^''^^'   ^'^"'^°°P'*^**'=^-   Transmission  of  energy  by  electricity,  cables  for  same.   Lightning- 

*r'l  ■^'^°','*''''*-7 general  principles.     The  voice  and  hearing.     Musical  instruments. 

IV)  Upius.—Velocity  of  hght.     Undulatory  theory.     Reflexion.     Refraction.      Simple  optical  instruments.     Prisms, 
the  spectrum.     Photography.     Photo-lithography.     Zincography. 

(i)  SejieraZsVies.— Symbols.     Formulte.     Nomenclature, 
(li)  if  e<a??oirfs.— Study  of  the  principal  metalloids  and  their  combination, 
(ill)  Metals.— ^tuAy  of  the  principal  metals  and  their  salts.     Metallurgy. 

Law,  Commercial  Laic,  Technology,  and  Merchandise  call  for  no  general  comment.  It  may  be 
mentioned,  however,  in  regard  to  technology  and  commercial  products,  that  the  instructor  prepares  and 
introduces  specimens  illustrating  his  lectures,  and  projects  microscopic  preparations  and  micro-  or 
industrial  photographs  on  the  screens. 

Pupils  are  taught  to  examine  merchandise  ;  they  test  it  under  supervision,  and  use  the  microscope 
to  ascertain  adulterations. 

15.  The  Qommercial  Bureau,  Geneva  School  of  Commerce. — The  school  is  constituted  as  a  Mercantile 
establishment  performing  each  type  of  operation,  with  the  bank,  merchandise,  etc.,  on  its  own  account, 
on  commission,  on  joint  account,  etc.  The  instruction  covers  such  matters  as  buying  orders,  net  cost, 
business  arrangements  or  agreements,  despatch  of  goods,  etc. ;  bills  of  exchange,  bills  for  settlement, 
for  endorsement,  bills  of  lading,  warrants,  insurances,  outstanding  debts,  general  and  particular  averages, 
loss  by  storm,  fire,  shipwreck,  capture,  etc. ;  balance-sheets,  liquidation.  Correspondence  is  in  French 
and  other  languages.  All  transactions  are  regularly  registered,  and  the  books  are  kept  in  double-entry 
system. 

Each  pupil,  in  turn,  occupies  the  various  positions  in  the  fictitious  establishment,  as  principal  or 
director,  cashier,  accountant,  correspondent,  warehouseman,  etc.,  etc. 

This  represents  the  first  year's  work  of  six  hours  per  week.  In  the  second  year,  the  transactions 
are  made  more  complicated,  and  include  transactions  in  public  funds,  in  liquidations,  accounts  with 
foreign  houses,  arbitrations,  American  accountancy. 

A  study  is  made  of  various  special  matters — brokerage,  commission,  speculations,  banking,  and 
insurance.  The  class  is  divided  into  mercantile  establishments,  some  having  their  fictitious  headquarters 
iii  Switzerland  and  some  in  foreign  lands,  business  correspondence  and  transactions  proceeding  between 
them. 

16.  Chemical  and  Microscopical  Laboratories,  Geneva  Commercial  School. — Two  hours  a  week  are 
devoted  to  work  with  the  microscope  and  in  the  chemical  and  physical  laboratory.  The  Commisioners 
saw  the  students  at  work,  and  it  was  evident  that  tbe  course  is  well  done. 

The  demonstrations  illustrate  the  utility  of  the  microscope  for  the  verification  of  merchandise  in 
respect  of  purity  and  adulteration.  Descriptions  of  the  simple  and  compound  microscope  and  general 
rules  for  microscopical  observations  ;  for  the  preparation  of  slides;  for  making  sections;  in  the  technique 
of  preserving  and  staining  liquids,  etc.,  are  given  and  made  by  the  professor. 

Examinations  of  alimentary  substances,  from  a  chemical  and  microscopic  point  of  view,  are  taken, 
including  such  substances  as  farinas,  spices,  spirituous  liquors,  wines,  beers,  spirits,  vinegars,  oils,  milk, 
meats  and  products  of  the  pork-butcher,  with  regard  to  leprosy,  trichinosis,  etc.,  are  undertaken. 
Verifications  of  ivory  and  of  the  various  animal  and  vegetable  products  substituted  for  it  are  made.  The 
fibres  of  cotton,  wool,  silk,  flax,  hemp,  jute,  ramie,  are  recognised,  and  their  proportion  in  the  textile 
fabrics  are  determined.  Analyses  of  papers,  of  tapestries,  of  forged  handwriting,  are  made.  Culinary 
material,  varnishes,  oil-cloths,  etc.,  are  examined  and  animal  and  vegetable  colouring-matters  tested. 
Colorimetry,  the  analysis  of  tobaccos,  the  origin  and  quality  of  the  hair  employed  in  hat-making  and  the 
fur  trade,  and  similar  matters,  engage  the  attention  of  pupils. 

The  laboratory  is  fitted  with  the  most  recent  apparatus  in  vogue  in  industrial  laboratories  for  the 
examination  of  raw  and  manufactured  materials. 

17.  Students'  Lectures,  Geneva  Commercial  School.— 'R&ch.  pupil,  in  succession,  is  required  to 
expound  before  his  colleagues,  for  an  assigned  length  of  time,  a  commercial  question,  decided  upon  before- 
hand by  one  of  the  professors,  so  that  he  may  gain  practice  in  giving  clear  and  forcible  public  expression 
to  his  views.  This  work  is  very  valuable  educationally.  There  is  a  commercial  as  well  as  a  general 
library  at  the  disposal  of  the  pupils. 

18.  Visits  to  Manufactories.— Under  the  guidance  of  the  Director  and  several  professors,  the 
pupils  often  visit  the  works  established  in  Geneva,  Switzerland,  and  iVance.  A  list  of  these  will  give 
some  idea  of  the  extent  and  significance  of  such  visits. 

The  visits  of  recent  years  include  such  as  the  following  viz.  :— Paper  factory,  Bellegarde,  France; 
the  National  Museum,  the  JEscher-Wyss  workshops,  and  the  Weaving  School  at  Zurich  ;  the  Arsenal,  the 
Mint,  etc.,  at  Berne ;  Electricallndustry  workshops  at  Secheron  ;  furnaces  and  foundries  at  Chomdez ; 
Condensed-milk  factory  at  Vevey  ;  factory  for  enamelled-ware  at  Zug ;  factory  for  condensed-milk  at 
Cham,  Zug;  Electrical  factory  at  Montreux;  Stucker's  iron  foundry  at  Carouge;  the  forges,  Gerlafingen; 
silk-weavincr,  Schwarzenbach,  at  Adlisweil  ;  cotton  and  wool  spinning,  etc ,  at  Derendingen  ;  paper 
factory  at  °Solothurn ;  the  Jura-Simplon  works  at  Biel  (Bienne) ;  confectionery  works,  Degalher- 
Deshusses  at  Versoix  ;  glass  factory  of  Monthey  ;  and  many  others,  as  lead  factories,  diamond-cutting 
workshops,  refrigerating  plants,  mechanical  workshops,  chocolate  factories,  margarine  factory,  model 
dairies  etc.,  vaccinal  institute,  breweries,  tobacco  factories,  etc.,  etc. 

Such  visits  as  these  are  educative  and  give  point  to  the  commercial  instruction.  19. 
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19.  Beauhtions  of  the  Cantonal  School  of  Commerce  of  Lausanne.— 'Ihe  regulations  of  European 
schools  are  much  more  definite  and  exact  than  with  us.  This  fact  arises  from  the  thoroughness  with 
which  all  questions  of  organisation,  as  well  as  of  curriculum,  are  studied.  The  inclusion  m  this  repwt  or 
one  example  will  be  sufficient.  Per  that  purpose  the  Beglement  of  7th  January,  1902,  ot  the  M^coie 
cantonale  de  Commerce  a  Lausanne"  in  Switzerland,  are  translated.     They  are  as  follows : 

The  Cantonal  School  of  Commeece,  Ladsanne. 
Chapter  I. 
Art.  l.-The  aim  of  the  Cantonal  Commercial  School  is  to  prepare  pupils  for  a  commercial  career  and,  until  the 
opening  of  the  Cantonal  Teohnicum,  also  for  an  administrative  career.     (Law,  art  42.) 
Art.  2.— The  School  of  Commerce  comprises  three  years  of  study. 

The  Courses  in  administration  are  divided  into  two  years.     (Law,  art.  44.)  _  .,„„i„f;„„„ 

Art.  3. -At  the  end  of  the  third  year,  the  pupils  who  have  fulfilled  the  conditions  pertaming  to  the  regulations, 
obtain  a  diploma. 

Art.  4. — The  subjects  of  study  are  the  following  : — 
The  French,  German,  English,  Italian,  and  Spanish  languages  ;  History  ;  Civic  Instruction  ;Conimercial  Geography  ; 
Commercial  Arithmetic  ;  Algebra;  Book-keeping;  Physics;  Chemistry;  Knowledge  of  Merchandise ;  Commercial 
Law  ;  Political  Economy  ;  Caligraphy  ;  Stenography  ;  Dactylography  (Type-writmg). 
Art.  5. — The  Administrative  Courses  are  the  following  :  — 

A.  General  Branches —  .  _  ,  ..,,,•         ai     i. 

The  three  national  languages  ;    English  ;    History  ;    Civic   Instruction  ;    Geography  ;    Arithmetic  ;    Algebra ; 
Accountancy  ;  Physics  ;  Chemistry  ;  Caligraphy  ;  Drawing. 

B.  Special  Branches — 

The  Postal  Sections  :  Study  of  the  Postal  service. 

Telegraphic  and  Telephonic  Sections  :  Special  course  in  Physics  ;  study  of  the  service. 
The  Customs  Section  :  Knowledge  of  merchandise  ;  study  of  regulations  and  tariflfs. 
Art.  6.— Other  subjects  of  study  than  those  stated  in  Articles  4  and  5  may  be  introduced  by  the  decision  of  the 

State  Council. 

Chapter  II. — Administration. 

Art.  7.— The  authorities  charged  with  the  administration  of  the  school  are  :— 
The  Council  of  State ;    The  Department  of  Public  Instruction  and  Public  Worship  ;    The  School  Council ;    The 
Conference  of  Masters  ;  and  the  Director. 
Art.  8.— The  School  Council  is  composed  of  five  members  :  the  Director,  a  delegate  of  the  Department,  and  three 
members  nominated  by  the  Council  of  State,  for  the  term  of  four  years. 
The  President  of  the  Council  is  appointed  by  the  Department. 

Art.  9. The  Council  is  convened  by  the  Department  at  the  request  of  the  Director  or  of  one  of  the  members  of  the 

Council. 

Art.  10.— The  School  Council  has  the  following  powers  :— 

((7)  To  annually  establish  a  budget  scheme  ; 
{b)  To  give  its  advice  concerning  the  curriculum  ; 
(c)  To  apportion  the  lessons  among  the  masters  ; 
{d)  To  advise  as  to  the  selection  of  masters. 
Art.  11. — The  members  of  the  Council  may,  whenever  so  disposed,  visit  the  school  and  be  present  at  the  courses. 
The  Council  directs  as  to  the  measures  to  be  taken  in  order  that  the  placing  of  deserving  pupils  may  be  facilitated. 
It  serves  as  an  intermediate  agent  between  the  merchants  of  the  canton  and  the   Commercial  School  in  questions  of 
apprenticeship. 

Art.  12. — The  Conference  of  Masters  has  the  following  privileges  : — 
(a)  To  study  the  questions  submitted  to  it  by  the  Department,  the  Director,  or  by  one  of  the  members  of  the  teaching 
personnel ;  instruction,  programmes,  methods,  manuals,  discipline,  etc. 
Questions  of  study  may  be  referred  to  committees  appointed  by  the  Conference  or  the  Director,  who  is  a  member, 
ex  officio. 

(6)  To  determine  the  conduct-mark  of  pupils  for  the  quarterly  reports  ; 

(c)  To  give  its  decision  concerning  the  admission  of  pupils  ; 

(d)  To  advise  the  Department  as  to  the  granting  or  retnsing  of  promotions. 

Art.  13. — The  Director  presides  at  the  Conference  ;    he  convenes  it  whenever  he  considers  it  necessary  ;   he   is 
obliged  to  do  so  within  a  fortnight  of  the  express  request  of  one  or  several  members  of  the  teaching-personnel. 
The  masters  should  attend  the  meetings  of  the  Conference. 

Art.  14. — At  the  beginning  of  each  school-year,  the  Conference  appoints  from  among  its  members  a  vice-president 
and  secretary. 

Art.  15. — The  Director  is  charged  with  the  general  administration  and  surveillance  of  the  teaching. 

Art.  If). — He  frequently  visits  the  classes.     He  ascertains  that  tho  regulations  are  being  observed  by  the  masters 
and  pupils,  and  intervenes  for  the  maintenance  of  discipline  whenever  necessary. 

Art.  17. — The  Director  endeavours  to  impart  to  the  methods  of  teaching  that  unity  which  is  so  desirable,  while 
allowing  at  the  same  time  to  the  teaching-personnel  that  latitude  consistent  with  the  well-being  of  the  school. 

Art.  18.  —The  Director  instructs  the  Department  and  the  School  Council  on  all  questions  concerning  the  institution. 

Art.  19. — The  financial  emolument  of  the  Director  and  the  Masters  is  fixed  by  the  Department  at  the  beginning  of 
each  civil  year. 

Art.  20.— The  Director  is  charged — 

(a)  With  the  drafting  of  the  time-tables  and  examinations  ; 

(b)  With  the  inscription  in  special  registers  : 

1    Of  the  names  of  pupils  ; 

2.  Of  the  absences  of  pupils  ; 

3.  Of  the  absences  of  the  masters  with  the  reasons  assigned. 

(c)  With  the  despatch  of  the  reports  to  parents  ; 

(d)  With  the  organisation  and  direction  of  the  school-courses,  with  the  help  of  the  teaching-personnel ; 

(e)  With  the  surveillance  of  buildings  and  materials  ; 
{/)  With  the  preservation  of  archives  ; 

(g)  With  the  drawing  up  of  the  annual  report  concerning  the  progress  of  the  school. 
Art.  21. — The  Director  and  the  masters  are  unanimous  in  promoting  the  interests  of  the  institution. 
Art.  22. — Excepting  in  cases  of  urgency,  a  master  cannot  absent  himself  from  his  class  without  previously  obtaining 
the  consent  of  the  Director. 

The  register  of  the  absences  of  the  masters  is  annually  submitted  to  and  signed  by  the  Department. 
Art.  23. — The  Department  may  grant  a  master  a  maximum  conye  of  three  days.     For  a  longer  period  of  leave  the 
Department  must  act  upon  the  advice  of  the  Director. 

Art.  24.— The  Director  has  connected  with  him  a  secretary,  nominated  by  the  Council  of  State,  one  of  whose 
functions  it  is  to  collect  the  school  fees. 

He  receives  a  salary  determined  by  the  Council  of  State,  plus  a  proportion  of  2  per  cent,  of  the  fees  collected. 
Art.  25.— The  Secretary  and  Concierge  of  the  school  are  placed  under  the  immediate  orders  of  the  Director.     Their 
functions  are  determined  by  the  special  regulations  approved  by  the  Department. 

OJiapttr  in.  I 
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Chapter  IlI.—Pvp'Js, 
Th*;  MirJn!  ';"™<='^'""J,  "^  divided  into  obligatory  and  optional  courses  of  instruction. 
Sn.nisM    A,^Jv°w-^    ly   ™§''''l^'^  '-^^  obligatory  courses  :-rrer,ch,  German,  and  one  other  language  (English,  Italian,  or 
tspamsh).  Arithmetic,  Algebra,  Accountancy,  and  Caligraphy  b     g,    \      b       >  > 

Foreign  pupils  in  Switzerland  may  substitute  another  language  for  German. 

Art.  27. — The  regular  pupils  are — 
(")  Those  who  attend  all  the  courses  of  a  class  ; 

(b)  Those  who  at  the  express  request  of  the  parents,  are  allowed'  by  the  Conference  to  attend  the  courses  of  their 
c^mses  "^  ^^'"^  '  ^*  ^^^  ""^"^  °''  ""^  ''"^^*  thirty-two  hours  per  week,  including  the  obligatory 

i''f'  oo^Tm  ^  selection  of  subjects  is  made  at  the  end  of  spring  or  at  the  time  of  entrance. 
A       in  ~'r      ^'^"""istrative  Courses  are  for  the  regular  pupils  only. 

•   •  fT        J^P,'"?  "^ll°  'J?  "?*  ^''^^^  "^^  conditions  of  attendance  Art.  27   are  called  audUors.      They  must  attend 

a  minimum  of  hours  fixed  by  the  Conference. 

Commercirdapp, entice.^,  however,  have  not  to  submit  to  this  obligation. 

Art.  dl.— The  entrance-conditions  are  the  same  for  the  auditors  as  for  the  regular  pupils.     They  must  produce  the 

same  documents  and  prove  by  an  examination  that  they  are  capable  of  following  the  courses  for  which  they  have  registered. 

tucbntr        "  ^"''J«^'=*  *°  t"e  same  discipline,  the  same  "interrogations,"  and  the  same  written  studies  as  the  regular 

■^''^  o?'~Ju^  ^°^  °*  entrance  to  the  lower  class  is  15  years,  and  one  year  more  for  each  of  the  following  classes. 

Art.  33.— ihe  pupils  of  the  Cantonal  Industrial  School  of  the  Cantonal  College  or  Communal  Secondary  Institutions, 
who  have  been  regularly  promoted,  are  admitted  without  examination  at  the  beginning  of  the  school-year  to  the  class 
corresponding  to  their  promotion. 

A  delay  is  allowed  them,  if  necessary,  until  the  September  vacation,  in  order  to  adjust  their  former  studies  to  the 
curriculum  of  the  Commercial  School. 

Art.  34.— Pupils  leaving  the  last  year  of  the  higher  grade  of  ■■..  primary  school  of  the  canton  are  admitted  to  the 
first  year,  provided  they  possess  satisfactory  marks. 

Art.  35.— Each  request  for  admission  should  be  accompanied  by  the  school  note-book  signed  by  the  Department,  for 
pupils  leaving  the  last  year  of  the  higher  grade  of  the  primary  .school,  and  by  a  special  certificate  delivered  by  the  Director 
of  the  College  and  signed  by  the  Department  for  the  pupils  leaving  the  Cantonal  Industrial  School,  the  Cantonal  College, 
or  the  Communal  Secondary  Institutions. 

In  the  case  of  other  candidates,  by  the  birth-certificate,  a  certificate  of  vaccination  and  reports,  "Uvrets"  or 
certificates  of  studies. 

Art.  36.— The  pupil  who  does  not  come  under  the  clauses  of  Articles  33  and  34  should— 

1.  Prove  by  an  examination  that  he  possesses  the  knowledge  and  development  acquired  in  the  higher  grade  of  a 

primary  school,  in  order  to  be  admitted  to  the  first  year  of  the  school ; 

2.  To  pass  a  satisfactory  examination  on  the  programme  of  the  preceding  classes,  for  admission  to  the  second  and  third 

years. 

The  pupil  possessing,  however,  certificates  considered  satisfactory,  may  be  exempted  by  the  Director  of  all  or  part 
of  the  examination. 

The  Director  may  provisionally  admit  a  pupil  who  does  not  fulfil  the  conditions  indicated  above,  while  appointing 
for  him  a  time  for  undergoing  the  examination. 

Chapter  IV. — Discipline. 

Art.  .S7. — In  committing  a  pupil  to  the  school,  the  father,  guardian,  or  lawful  representative  of  the  parents  promises 
to  see  that  he  observes  the  regulations  and  holds  himself  responsible  for  their  non-observance. 

Art.  38. — By  the  very  fact  of  his  admission,  the  pupil  is  bound  to  submit  to  all  the  prescriptions  of  the  regulations. 

Art.  39. — The  conduct  of  the  pupil  in  and  outside  the  school  should  be  decorous.  He  should  be  courteous  to  every- 
one, should  be  obedient  and  respectful  to  all  the  masters,  and  should  preserve  amicable  relations  with  his  fellow-students. 

Art.  40. — The  pupils  are  obliged  to  attend  the  classes  regularly  during  the  whole  year. 

Late  arrivals  and  absences  are  registered  by  the  masters  and  communicated  to  the  Director. 

Art.  41. — All  absences  should  be  justified  on  the  return  of  the  pupil  by  a  written  excuse  addressed  to  the  Director, 
who  appraises  the  reason  assigned. 

If  the  absence  be  of  more  than  three  days'  duration,  the  Director  is  immediately  advised. 

Petitions  for  leave  should  be  presented  beforehand  to  the  Director. 

Latenesses,  absences  for  insufficient  reason  and  tardy  justification  of  an  absence  entail  disciplinary  puni.shment. 

Art.  42. — The  Director  may  grant  a  pupil  a  leave  of  two  weeks.  For  a  longer  period  of  leave,  the  Director  must 
consult  the  Department. 

Art.  43. — No  pupil  is  allowed  to  abandon  a  course  for  which  he  is  registered  without  first  presenting  to  the  Director 
a  written  request  from  his  father,  guardian,  or  representative. 

The  Director  may  grant  or  refuse  this  request. 

Except  in  cases  of  sickness  or  of  great  urgency,  a  pupil  may  not  relinquish  a  course  during  the  quarter. 

Art.  44. — The  pupils  are  prohibited  from — 

1.  Attending  the  meetings  of  student  societies  ; 

2.  Membership  of  a  society  or  constituting  one  among  themselves  without  the  consent  of  the  Department. 
Art  45, — The  pupils  who  fail  in  their  duty  are  liable  to  the  following  penalties  : — 

1.  Bad  marks  ; 

2.  Expulsion  from  a  lesson  pronounced  by  the  master,  who  immediately  acquaints  the  Director  therewith  ; 

3.  Denunciation  to  the  Director,  who  censures  the  pupil  in  private  or  before  his  comrades  ; 

4.  Deprivation  of  the  use  of  the  library  or  from  participation  in  the  school  races  ; 

5.  Notice  sent  to  the  parents  ; 

t).  Domestic  detention  between  the  lessons,  with  special  work  ;  these  detentions  may  not  exceed  eight  days ;  these 
sentences  are  delivered  by  the  Director,  who  immediately  acquaints  the  parents  ; 

7.  Temporary  exclusion  or  suspension,  pronounced  by  the  Director,  for  eight  days  at  the  most,  and  by  the  Conference 

up  to  three  months  ; 

8.  Exclusion  for  more  than  three  months  or  definite  exclusion,  pronounced  by  the  Department  at  the  request  of  the 

Conference.  • 

Art.  46.  The  pupil  who  desires  to  leave  the  school,  should,  before  doing  so,  send  to  the  Director  a  declaration  from 
his  parents  or  guardian.  Those  who  have  not  remitted  this  declaration  continue  to  be  on  the  school-roll  and  to  pay  the 
school-fees. 

Art.  47.— The  "  certificats  d'etudes,"  other  than  the  quarterly  bulletins,  are  granted  to  those  pupils  only  who  have 
attended  the  courses  for  at  least  one  year, 

CJiapfer  V. —  Work — Promotions. 

Art.  48. — The  school-year  begins  in  April.  ....  .... 

Art.  49. — There  are  twelve  weeks  vacation  per  year.  The  Department  determines  their  distribution  at  the  beginning 
of  the  civil  year. 

Art.  50. — Every  class  which  numbers  more  than  .30  pupils  can  be  divided  into  two.  This  division  may  take  place 
for  languages,  arithmetic,  and  accountancy,  when  there  are  more  than  25  pupils. 

Art.  51. — The  work  of  the  pupils  is  estimated  by  means  of  marks  averaging  from  0  to  10.  The  questions  are  as 
frequent  as  possible.     The  marks  are  communicated  to  the  assembled  pupils. 

Art.  52. — The  work  of  the  pupils  is  done,  as  much  as  possible,  by  the  means  of  manuals. 

Occasionally,  lectures  dictated  by  the  master  or  written  out  by  the  pupils  from  notes  taken  during  the  lessons,  are 
allowed  by  the  Director  Art. 
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Art.  53.— la  every  class  and  for  every  division,  each  important  subject  must  be  recapitulated  orally  or  by  writing. 

Keoapitulations  take  place  once  a  quarter.  ,  .  , 

The  Director  is  informed  of  the  date  of  each  written  or  oral  recapitulation,  as  well  as  part  of  the  programme  which 
will  be  treated.  -u   ».  j  41,         v,     t 

Art.  54.— The  special  studies  required  of  the  pupils  in  view  of  the  recapitulations  should  be  distributed  througnout 
the  quarter.     Not  more  than  one  special  study  should  be  imposed  per  day,  nor  more  than  three  per  week. 

As  a  rule,  the  written  work  (compositions,  translations,  etc. )  should  be  executed  in  class. 

Art.  55.— Greater  importance  should  be  attributed  to  the  notes  of  the  special  work  than  to  the  ordinary  notes,  on 
the  express  condition  that  the  pupils  are  informed  beforehand. 

Art.  56. — The  master  keeps  in  a  "  carnet"  (register)  a  record  of  the  marks  obtained  by  the  pupils.  (This  register 
is  always  subject  to  inspection  by  the  Director.) 

Art.  57.— The  average  of  these  marks  is  entered  quarterly,  by  the  master,  in  a  special  register.  This  average  is 
fixed  from  at  least  two  marks. 

The  average  quarterly  marks  are  forwarded  to  the  parents  or  their  representatives. 

Art.  58.— Beside  the  three  quarterly  bulletins,  a  special  bulletin  is  sent,  during  the  quarter,  to  the  parents  of  those 
pupils  whose  work  is  defective. 

Art.  59. — In  every  class,  promotion  is  based  on  the  work  of  the  year. 

Art.  60.— In  order  to  establish  the  numbers  relative  to  the  promotion  of  regular  pupils,  the  branches  of  studies  are 
divided  into  two  groups. 

The  first  group — obligatory  branches— includes  French,  German,  and  one  other  language.  Arithmetic,  Accountancy, 
and  Caligraphy. 

The  second  group  includes  all  the  other  branches. 

Art.  61. — To  be  eligible  for  promotion,  the  regular  pupils  should  obtain  at  least — 

{a)  Six-tenths  of  the  maximum  for  all  the  branches  ; 

(b)  Six-tenths  of  the  maximum  for  the  obligatory  branches. 

In  addition,  he  should  not  have  a  mark  lower  than  six  for  these  last  subjects. 

Sometimes  the  Conference  may  take  account  of  exceptional  circumstances  for  granting  or  refusing  promotion. 
Art.  62. — No  pupil  is  allowed  to  remain  longer  than  two  years  in  the  same  class. 

Art.  63.— The  auditor  may  only  attend  the  courses  for  which  he  has  obtained  in  the  preceding  class,  an  average  mark 
of  at  least  six  (6). 

Chapter   VI. — Examinations. 

Art.  64.— At  the  end  of  the  third  year  of  the  Commercial  School  and  the  second  year  of  the  Administrative  Courses, 
regular  pupils  undergo  an  examination  with  the  object  of  gaining  a  diploma. 

This  examination  bears  on  the  complete  programme  of  the  courses  ;  it  is  public. 

Art.  65. — The  examination  includes  written  and  oral  tests. 

The  subjects  of  the  written  tests  must  be  approved  of  by  the  Director. 

Art.  66.— The  examination  is  conducted  by  committees  of  three  members,  viz.,  two  experts  appointed  by  the 
Department,  on  the  advice  of  the  Director,  and  the  master. 

The  master  directs  the  "  interrogation  "  ;  the  experts  may  address  questions  within  the  limits  of  the  curriculum. 

Art.  67. — At  the  end  of  the  examination  of  each  branch,  the  committee  forwards  to  the  Director  the  list  of  marks, 
together  with  any  observations  that  it  considers  necessary  to  make. 

Art.  68. — All  fraud  or  fraudulent  attempts  is  punished  by  awarding  zero  in  the  paper  wherein  it  occurs. 

Art.  69. — In  the  Commercial  School,  the  examination  for  languages,  arithmetic,  and  accountancy  takes  the  form  of 
a  written  and  an  oral  test,  which  are  of  equal  value. 

For  history,  geography,  chemistry,  knowledge  of  merchandise,  political  economy,  and  commercial  law,  the 
examination  is  oral  merely. 

Art.  70. — In  the  Administrative  Courses,  the  examination  in  French,  German,  Italian  (English  optional),  and 
arithmetic  takes  the  form  of  a  written  and  an  oral  test. 

In  history  and  civic  instruction,  geograpliy,  special  physics,  chemistry,  political  economy,  the  special  courses  in 
each  division  (postal,  telegraphic,  customs),  it  is  oral  only. 

Art.  71. — For  the  obtainment  of  the  diploma,  the  three  bulletins  of  the  last  year  count  for  three-fourths,  the 
bulletin  of  the  examination,  one-fourth. 

Art.  73. — For  the  courses  which  are  not  represented  on  the  curriculum  of  the  preceding  year,  the  mark  registered 
to  the  diploma  is  that  of  the  last  annual  average. 

Art.  73. — The  Conference  is  empowered  to  refuse  the  diploma  to  the  candidate  who,  while  attaining  the  average 
marks  required  by  the  regulations,  may  obtain  marks  judged  insufficient  in  any  one  of  the  subjects  whatsoever  of  the 
programme. 

Such  a  candidate  may  submit  to  complementary  tests  at  a  period  fixed  by  the  Conference  within  the  six  months 
subsequent  to  the  first  examination. 

Chaptfr  VII.  —  Compi'lilions. 

Art.  74. — Subjects  for  competition  arc  annually  proposed  to  the  pupils  of  the  school. 

A  special  regulation  determines  the  details  of  organisation  of  the  competitions. 

Art.  7"). — Each  study  is  referred  to  the  appraisement  of  a  committee  of  three  members. 

Art,  76. — For  these  competitions  prizes  may  be  awarded  within  the  limits  of  from  15  to  60  francs. 

ChaptiT   VIIL  —  Firs  and  Hiir'^nries., 

Art.  77. — The  annual  school-fees  for  regular  pupils  are  as  follow  :    - 

For  Stri.i.<i  pnp:/s  :  60  fr.  (f2  8.S.),  25  fr.  (£1),  payable  in  April,  and  35  fr.  (£1  8s.)  in  September. 
For  Forciijn  pupifs  .-  12(1  fr.  (£4  16s.),  50  fr.  (£2),  payable  in  April,  and  70  fr.  (£2  16s.),  in  September. 
For  regular  pupils  admitted  since  31st  December,  the  fee  is  reduced  to  25  fr.  (£1)  for  Swiss  pupils,   and  to  50  fr.  (£2) 
for  foreign  pupils. 

Art.  78. — When  two  or  more  brothers  are  regular  pupils  of  the  cantonal  institutions  of  secondary  education,  the 
eldest  only  pays  the  full  fee  ;  the  others,  half. 

Art.  79. — The  fee  of  the  term  entered  upon  must  bo  paid,  whatever  the  reason  may  be  which  obliges  the  pupil  to 
discontinue. 

Art.  80.— The  auditors  pay,  for  each  hourly  course  per  week,  the  following  fees  : — 

Swiss.  Foreigners. 

(a)  For  the  period  of  from  April  to  July  1-50  fr.  (Is.  2id.)     ...       3  fr.  (2s.  4^.) 

(b)  „  September  to  April    3-50  fr.  (3s.  7id.)     ...       7  fr.  (7s.  3d.) 

The  maximum  of  the  fees  for  auditors  is — 

(a)  For  the  period  of  from  Aprd  to  July    35fr.(£18s.)  ...     70  fr.  (£2  16s.) 

(6)  For  the  period  of  Scjjtember  and  October     1  (  90  fr.  (£3  12s.)  ...   180  fr.  (£7  4s.) 

November  and  December  ^   To  the  end  of    )  70  fr.  (t:2  16s.)  ...   140  fr.  (£5  12s.; 


,,  January  and  February      (  the  school-year  )  50  fr.  (,€2)  ...   100  fr.  (£41 

March )  '        (  35  fr.  (£1  8s.)  ...     70  fr.  (£2  16s  ) 

Art.  81. — The  regular  pupils  who  become  auditors  during  the  school-year  pay  the  fee  mentioned  in  the  preceding 
article,  with  deduction  of  the  amount  paid  as  regular  pupils. 

Art.  .'52.— All  the  pupils  pay  an  annual  foe  of  5  fr.  (4s.)  for  the  school-library  and  various  equipments. 

Art.  83.— Foreign  pupds,  whose  parents  luive  li\'ed  in  the  canton  for  at  least  ten  years,  and  who  also  pay  taxes,  enjoy 
the  same  privileges  as  natives. 

Art. 
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8onietii1'™*V7/atXLta?fi\^i"'Zw^^^^^^^^^^^  Pf*  "^  the  parents,  the  pupils  are  taker,  for  half-fees,  and 

on  a  special  form,  at  the  beg?;ining  of  thJsehooTierr  exemption  should  be  presented  to  the  Director  in  writing 

each  yet?"^*'""'  ^''  ^"""'"^  ^^  "^^  °""°"1  °^  State  for  the  current  school-year.     Petitions  should  be  presented  anew 

positio.t'"'"  ^^— ^"™™^  ""^y  ^^  granted  to  deserving  pupils  when  the  parents  so  request  by  reason  of  their  finanoiaj 

l''lr!:^^^°^.Ua^^,::lV''  ^'^  ^"^^^*°^  °°  ^^^^^^  ^°™^'  ^*  ^'^^^'^^--S  o*  the  school.year. 
irt  Se^-lTcases"  of'coZlVf  "'''*''^/™'"  school-fees.     (See  Arts.  41  to  44  of  the  General  Regulation.) 
Confer^;;  can  demand  Lsupp^eS  '^''°''  '^  ^"^"  '''''"^*''^  ^'■°"'  ''''  ^''  °''  '"  ''^'^  POBsession^f  a  buLry,  the 

MuseumrthI"s;hi'lS'Cirthi°^'''^-'°^"rpl*'^''o*°"°^""g    ™°*°"^1    institutions  : -The  Cantonal  Library,   the 
Museum     thcbchoul  of  Design   the  Penemg  am   Eiduig  School,  subject  to  tho  conditions  fixed  by  the  special  regulat  ons. 

A   :  Qo      rp,'^  ^  necessary  declarations  to  this  effect  J  f  &  • 

Art.  SS,— ihe  present  regulation  immediately  becomes  law. 

Given  under  tho  seal  of  the  Oonnoil  of  State,  at  Lausanne,  7th  January,  1902. 

Swlf.^JlL^""""*'""!"^  ^<;/woZ  a;  the  "  Teohiikum;-  JF„tlerthur.-The  Commercial  School  at  Winterthur, 
?!.„  ,™  ' ''  \'^.'^'°''  °/  *h^  Tecliuikum  des  kantom  Zilrich:'  It  has  six  classes  of  a  half-year  each 
the  programme  being  as  follows : —  j  > 

P'-ogramvie  of  tie  •'  TTan/leh^chule  dei  TcchniJcims"  Wintertliur. 


Subjects. 


Classes  and  Hours  per  Week. 


Grerman... 

French  ... 

English  ... 

Italian    ... 

Spanish  (optional) 

Conversation  on  Economics    ... 

Accountancy,  Book-keeping    ... 

Economics 

Customs  .. 

Arithmetic  of  Economics 

Algebra... 

Geography 

History  of  Commerce  and  Civilisation 

Physics  ... 

Chemistry 

Caligraphy 

Stenography 

Law  of  E.xchange  and  Commercial  Law 

Commercial  Geography 

Merchandise 

Insurance 

Post  and  Eailway  Tariffs 

Laboratory  Practice    ... 

Commercial  Bureau     ... 

Totals 


3i 


II. 


34 


III. 


3 
4 
4 
4 
(2) 


31 

(83) 


.IV. 

V. 

3 

3 

4 

4 

4 

4 

4 

4 

(2) 

(2) 

o 

4 

O 

\ 

3 


32 

(34) 


32 
(34) 


VI. 


3 

4 
4 
4 
(2) 


3L 

(33) 


Totals. 


18 

24 

24 

23 

8 

4 

16 

4 

2 

4 

4 

4 

6 

(5 

6 

4 

3 

6 

8 

4 

4 

2 

5 

13 
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21.  ScJteme  of  Instruciion,  Commercial  School  at  Winferthur. — The  details  of  the  programme  are 
developed  as  shewn  hereunder.  They  serve  to  disclose  how  far  agreement  or  otherwise  exists  between 
Erench  and  German  Switzerland.  The  course  represented  is  that  of  the  year  lS.»02-3,  the  year  current 
on  the  occasion  of  the  Commissioners'  visit.     The  details  are  as  follows  ; — ■ 

Class  I  (Summer). 
(.3  hours  per   week). — Prose  and  poetry,  exercises  in    oral  expression,   recapitulation  of    the  theory  of  word 


Translations.     Dicta- 


Germai, 

formation,  composition 
JFrench  (4  hours). — Grammar,  beyond  the  grade  of  the  instruction  in  the  Zurich  Secondary  School 

tions.     Exercises  in  reading,  memorising,  and  conversation. 
English  (4  hours). — Pronunciation  and  accentuation.     Etymology.     Translation.     Exercises  in  reading,  memorising,  and 

conversation. 
Italian  (.3  hours). — Course  for  beginners.     Grammar  (article,  substantive,   adjective  and  verb).     Translation.     Exercises 

in  reading,  memorising,  and  conversation. 
Arcountancy  and  Book-keexnng  (4  hours). — Recapitulation  and  extension  of  the  subjects  as  treateii  in  the  Zurich  Secondary 

School,  paying  special  attention  to  proportion,  percentage,   and  interest.     Written  and  oral  solution  of  common 

problems.     Making  of  inventories,  official  computations  of  every  description. 
Algebra  (2  hours). — Recapitulation  of  the  elements.     Theory  of  powers  and  roots,     Equations  of  the  1st  degree. 
Geography  (2  hours). — Elements  of  mathematical  and  physical  geography.     The  orographical,  hydrographical,  climatic, 

and  ethnographical  situation  of  Europe. 
Tlic  History  of  Commerce  and  Civilisation  (2  hours). — View  of  the  history  of  commerce  and  civilisation  of  antiquity  and 

the  Middle  Ages,  with  special  regard  to  the  Hanseatic  League  and  the  Italian  States. 
Physics  (3  hours). — The  experimental  elements  of  physics.     The  general  properties  of  bodies.     Equilibrium  of  liquid  and 

gaseous  bodies. 
Chemistry  (3  hours). — Metalloids  and  their  important  compounds. 
Caligraphy  (2  hours). — Latin  round-writing. 
Stenography  (2  hours). — Course  for  beginners  in  stenography,  following  the  gtolze-Schrey  system, 

Class  II 
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Class  II  (Winter). 

German  (3  hours  per  week).— Reading  and  explanation  of  classical  prose  works.  Exercises  in  oral  expression.  Recapitula- 
tion of  syntax.     Special  art  of  composition,  with  particular  reference  to  business  customs. 

Ire.nch  (4  hours). — Syntax.      The  other  subjects  are  the  same  as  in  Class  I.  •  i  ^ 

English  (4  hours).— The  theory  of  forms  in  systematic  succession.     Oral  and  written  exercises  on  special  passages  read. 

Italian  (4  hours).— Grammar,  continuation  of  pronouns,  adverbs,  conjunction,  irregular  verbs.  The  other  subjects  are  the 
same  as  in  Class  I.  ■        c  t  ^ 

Accountancy  and  Book-keeping  (4  hours).— Calculation  of  bullion  with  respect  to  varying  density,  hneness,  ana  current 
value.  Proportion  of  gold  and  silver.  Introduction  to  the  lesson  in  accounts-current.  English  accounts-current. 
Calculation  of  exchange  discount.  The  elements  of  book-keeping.  Book-keeping  by  simple  entry.  Application 
to  simple  business  operation.     Preliminary  studies  of  book-keeping  by  double  entry. 

Algebra  (2  hours). — Equations  of  the  2nd  degree.     Logarithms.  ,        a   •       a*  ■  i 

Geography  (2  hours).— Orographical,  hydrographical,  climatic,  and  ethnographical  situation  of  America,  Asia,  Africa,  and 

History  of  Commer.  e  and  Cliiilisation  (2  hours).— Original  treatment  of  the  discoveries.  Summary  of  the  history  of 
commerce  and  civilisation  of  modern  times.  Natural  economics  of  the  Middle  Ages  and  monetary  economics  of 
modern  times.     Mercantilism  and  physiocracy  and  their  connection  with  absolute  Monarchy.     Colonial  policy. 

Physics  (ii  hours). — Heat,  magnetism,  electricity,  and  optics. 

Clwmistn/  (3  hours).— Metals  and  their  most  important  compounds.     Summary  of  organic  chemistry. 

Caligraphy  (2  hours). — German  current- writing.     Round-writing. 

Stenography  (1  hour). — Practice  in  shorthand.     Recapitulation. 

Class  III  (Summer). 

German  (3  hours  per  week).— Reading  and  explanation  of  the  great  epic  and  lyric  poems.  Written  work  and  elocutionary 
exercises.     History  and  etymology  of  the  njodern  High  German.     The  elements  of  prosody. 

Fnn:h  (4  hours).— Syntax.  Conclusion.  Extemporising.  The  other  subjects  are  identical  with  those  of  Class  II.  The 
instruction  is  given  in  the  French  language.  . 

English  (4  hours).— Syntax,  1st  part.  Oral  and  written  exercises.  Reading  of  narrative  and  descriptive  prose.  Conversa- 
tional exercises. 

Italian  (4  hours).— Grammar,  conclusion.  Syntax.  Translation.  Exercises  in  reading,  memorising,  and  conversation. 
Reproduction  of  simple  compositions. 

Spanish  (optional,  2  hours).— The  theory  of  pronunciation  and  the  elements  of  etymology.  Exercises  in  reading  and 
memorising.     Written  and  oral  translations. 

Accountancy  and  Book-keeping  (4  hours).— Continuation  and  conclusion  of  the  theory  of  account-current.  The  solution  of 
examples  from  business  with  compound  rate  of  interest  according  to  various  methods.  The  theory  of  the  course 
of  exchange.  The  par  of  exchange  by  equal  and  varying  standards.  Written  and  oral  exercises  in  the  direction 
of  exchange  reductions.  Calculation  of  merchandise.  The  theory  of  book-keeping  by  double  entry.  Arrange- 
ment of  the  book  according  to  the  Italian  and  German  system.  Application  of  the  Italian  systems  to  a  four-yearly 
business  course  of  a  joint-stock  company. 

Economic  Arithmetic  (2  hours).— Progessions.  Calculation  of  interest.  Annuities.  Various  forms  of  loans.  Construc- 
tion of  schemes  of  liquidation  by  antioipative,  yearly  and  half-yearly  payment  of  interest.     Loan  lotteries. 

Law  of  Exchange  (2  hours).— History  of  Switzerland.  Legal  obligations.  Nature  and  significance  of  exchange  in 
general!  Bills  of  exchange  and  their  constituent  elements.  The  theory  of  acceptance,  endorsement,  protest  and 
recourse.  "  Notadresse:'  and  intervention.  Duplicates  and  copies.  Superannuation  notes  drawn  upon  oneself 
and  cheques.  Other  indorsable  paper.  Bearer  of  bill.s.  Comparison  of  legal  obligations  with  the  same  under 
German  law  regarding  bills,  with  the  Commercial  Code  and  the  English  law. 

Economic:  (2  hours). — Introduction  to  economics  by  discussion  of  an  individual  economic  fact  touching  the  notions  of 
value,  property,  economics,  political  economy.  The  theory  of  the  production  of  wealth  with  special  reference  to 
national  industrial  power,  capital,  and  the  division  of  labour. 

Commercial  Geography  (2  hours).— The  position  of  the  most  important  States  of  Europe  with  reference  to  trade  and 
commerce.  Their  political  and  social  relations  and  the  influence  of  these  on  economic  development.  Primitive 
production.  Industry.  Commerce.  Transport.  Economical  legislation.  Exercises  in  the  graphical  representation 
of  statistics. 

History  of  Commerce  aid  Cir'JiMition  (2  hours)  —The  French  Revolution  and  the  19th  century.  Elementary  treatment  of 
the  development  of  Switzerland  from  1798  to  tlie  present  time. 

Knowledge  of  Menkandise  (2  hours).— The  most  important  articles  from  the  mineral  kingdom.  Estimate  of  their  value  ; 
demonstration  of  adulterations. 

Cliiss  IV  (Winter). 

German  (3  hours  per  week). — Summary  of  the  most  important  phsanomena  of  German  literature  to  the  death  of  Gottsohed. 
Leading  features  of  poetry.  Reading  and  explanation  of  the  classic  poems  and  poets.  Written  work,  with  special 
reference  to  essay  writing.     Exercises  in  oral  expression. 

French  (4  hours). — Recapitulation  of  the  syntax.  Reading,  memory  work,  and  conversational  exercises.  Commercial 
correspondence.     Translation  of  the  German  prose  works. 

English  (4  hours). — Syntax,  Part  II.  Written  and  oral  translations.  Reading  of  essays  dealing  with  the  English  and 
American  national  languages.     Exercises  in  conversation.     Simple  compositions. 

Italian  (4  hours). — Syntax,  continuation.  Reading,  memorising,  and  conversation.  Easy  essays.  Private  and  commercial 
correspondence.    Translation  of  one  of  the  German  prose  works.    The  instruction  is  given  in  the  Italian  language. 

Spanish  (optional,  2  hours). — Systematic  etymology.  Exercises  in  reading  and  conversation  and  in  oral  and  written 
translation. 

Accountancy  and  Book-keepin;/  (4  hours). — Indirect  exchange  reJiictioDS  and  commissions.  Trade  or  commercial 
arbitration.  Synopsis  of  the  most  important  Bills  of  Exchange  and  their  value.  Business  arbitration.  Mixed 
calculation  of  goods.  Tables  of  Calculation-tables  and  parities  of  values.  Conclusion  of  the  theory  of  book- 
keeping by  double  entrjf.     Arrangement  of  books  according  to  the  column  system. 

Bureau-ivork  (3  hours). — Exercises  in  the  execution  of  simple  Bureau- work  :  Bills  of  lading,  declarations,  bills,  notes, 
invoices,  etc.  Composition  of  simple  documents,  as  bills  of  exchange,  letters  of  advice,  remittance,  receipts, 
etc.,  in  the  German  language.     Keeping  and  registration  of  copy-books.  " 

Arithmetic  of  Economia  (2  hours). — The  elements  of  the  calculation  of  probabilities  and  their  application  to  the 
construction  of  the  table  of  mortality.  Fundamental  tables.  Theory  of  life-annuity.  Prolongation  and 
temporary  life-annuity.     Insurance  payable  at  death  and  during  life.     Disease  statistics  and  health  insurance. 

Economics  (2  \io\xrs). — The  theory  of  the  circulation  of  wealth  :  Value,  mass,  and  density,  monetary  system,  credit  and 
banking  affairs,  the  transport  system.  Division  of  wealth  :  Wages,  interest  on  the  capital,  proceeds  of  enterprises 
and  ground-rent.     Consumption  of  wealth. 

Commercial  Law  {2  \w\n:&). — Explanation  of  the  most  important  statements  of  the  laws  of  obligations  by  discussion  of 
suitable  examples  and  passing  of  judgments. 

Commercial  Geography  (2  hours)  — Commercial  geography  of  the  Union  from  the  point  of  view  of  the  treatment  of  Europe. 
The  economical  position  of  Canada  and  Mexico  and  the  States  of  Central  and  South  America,  with  special  regard 
to  their  commercial  relations  with  Europe.  Continuation  of  the  exercises  in  graphical  representations  of 
statistics. 

Merchandise  (2  hours). — The  most  important  products  of  the  vegetable  and  animal  kingdom.  Instruction  with  regard  to 
their  valuation  and  adulterations. 

Class  V  (Summer  Semester). 

Reading  and  explanation  of  the  draraatio  poets.  Review  of  the  most  important  phaanomena  of  German  literature  from 
Gottsched  to  the  death  of  Goethe.     Essays  and  lectures. 

French  (4  hours). — Voluntary  compositions.  Correspondence.  History  of  literature.  The  most  important  periods  of 
French  literature  from  its  beginning  to  the  age  of  Louis  Xl\'.  Free  elocutionary  exercises  on  given  themes. 
Reading  in  connection  with  the  history  of  literature. 

English, 
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EaolUh  (^''""^J-Jie^^^^^^  Grammar,  with  special  regard  to  the  paculiarities  and  chief  difficulties  of  the 

Pv^rpLp.      P^     '^'i^  .E°S\'fi  languajre.     Eeadingi  of  tlie  classical  prose  works,   combined  with  conversational 
lf,i;^^   a  hn,  !.!t"     ^"""P^f ';'°."       business  documents.      TA?  ,mirmtion  i.s  q.v.n  pref'-r-aUy  in  tM  Bnglixh  lanrjunne. 
mUa.   (f  ^;;"^)— ^'"'^Pit'il'^^^^^     of  the  mo5t  important  pirbs  of  the  syutax.      Essays      Correspondence.     History  of 

in  Jo'^nrction  wfth  ^L^'hltTof'fiterX?'  '"^"'''"'  '"''  ^'^''""'  "^^  '"""■^■"^^*'  *'^^  I^-^™'  i^-»-°- 
^^"""'  (j^-al,^2  hours,.-^^^^^^^^^^^  ,,i,,,,  translations.    Reading  and  explanation  of  simple  Spanish 

Bareau-uork  {5  hours)  -ContinaaUon  of  the  exercises  of  Cla-=s  IV.  Conducting  simple  correspondence  in  French. 
il-xtension  ot  the  correspondence  to  German.  Registering  of  simple  letters  and  invoices.  Intensive  exercises  in 
coinmercial  arithmetic.      Arrangement  and  keeping  of  the  books  of  a  manufarturer's  business. 

Co,7imerc,a/(jr.:o.7rap/iy  (2  hours). —Importance  of  tiie  seas  as  highways  of  commerce.  The  economic  position  of  Arabia 
and  North-east  Africa,  mchiding  Zanzibar.  The  Barbary  States  and  their  importance  for  Europe.  Senegambia. 
ine  Uongo  btate.  tape  Colony.  Madagascar  and  its  attitude  to  French.  Cartoarapliical  plans  of  the  European 
colonies  in  Africa.  a    i  i  i 

PoUtidj-economx  Oonv^rsMlom  (2  hours).— Discussion  upon  economic  and  commercial  questions.  Written  work. 
Lectures. 

hisurance  Matters  (2  hoiirs).— Insurance  in  general.  Various  kinds  of  insurance.  Fire  insurance.  Insurance  against 
damage  done  by  hail;  insurance  of  cattle.     Transport  insurance  in  its  various  forms  and  just  elements. 

Fostal  andKaUway  Taryf  (2  hours).— The  development  of  the  Postal  System.  The  Swiss  postal-tariff.  'J'he  Postal  Union, 
ihe  Postal  tariff.  The  pi-mciples  of  the  Railway  tariff.  Goods  tari6fs.  General  and  special  tariff.  The  system  of 
classihoation  and  weight.  Differential  tariffs.  Particular  tariff  and  reductions  in  freight.  Exercises  in  the 
calculations  of  freights.     Control  of  bills  of  lading. 

Commercial  Law  (2  hours).— The  law  relating  to  bankruptcy.  Laws  concerning  patents,  designs  of  patents,  and  trade- 
In  al  k  s  • 

Laboratory  {2  hours).— Experiments  in  simple  qualitative  analyses.     Examination  and  valuation  of  inorganic  commercial 

productions. 

Class  VI  (Winter). 
Gtrman  (3  hours  per  week).— The  principal  phenomena  of  the  literature  of  modern  times.     Participation  of  Switzerland 

in  the  development  of  (Jermau  literature.      Reading  and  explanation  of  the  poetry  of  modern  times.      Free 

discussions.     Recapitulation. 
French  (4  hours).— Free   compositions.      History    of    literature.      The   most  important  phoenomena  from   the   time   of 

Louis  XIV  to  the  present  time.     Readings  and  elocutionary  exercises  upon  given  subjects.     Reading  and  explana- 
tion of  classical  works. 
English  (4   hours).— Reading  and  explanation   of  the  classical  works  in  concise  form.      Exercises  in   conversation  and 

continuation  of   the  recapitulation  of   the  grammar  in  the  direction  of   the    reading   selections.      Commercial 

correspondence.     Synopsis  of  the  history  of  English  literature. 
Italian  (4  hours). — Essays.     Correspondence.     Elocutionary  exercises  upon  given  subjects.      History  of  literature.     The 

most  prominent  phfcnomena  of  the  three  last  centuries.     Reading  and  explanation  of  ciassical  selections. 
Spanish  (optional,  2  hours). — Syntax,  Part  II,  and  recapitulation  of  the  whole  etymology.     Reading  and  explanation  of 

selections  in  prose  and  poetry,  and  conversational  exercises  in  connection  therewith.     Attempts  at  independent 

performances. 
Bareaa-worJc  (5  hours). — Continuation  of  the  exercises  of  Classes  IV  and  V.     Maintenance  of  simple  correspondence  in 

English  and  Italian.     Conclusion  of  the  correspondence  in  German.     Preparation  of  market  and  exchange  reports. 

Management  of  commission  and  partnership  businesses  by  bank,  and  merchandise  traffic.      Arrangement  and 

keeping  of  books  and  the  whole  accounts,  together  with  the  correspondence  ot  a  collective  company  or  a  joint- 
stock  company. 
Politico-economic  Conversation  (2  hours). — Discussion  of  economic  and  commercial  questions.     Written  work.     Lectures. 

Recapitulation. 
Insurance  Matters  (2  hours). — Lite  insurances  in  their  various  forms  and  legal  elements.     Accident,  disease,  old-age,  and 

invalid  insurance.     Recapitulation. 
Commercial  Geography  (2  hours). — Commercial  geography  of  Asia,  with   special  regard  to  India,  Japan,  China,  and  the 

Dutch  colonies.    The  English  colonies  in  Australia.    The  Polynesian  Archipelago.    Recapitulation.    Cartographical 

view  of  the  colonies  in  Asia  and  Australia. 
The  Customs  (2  hours). — The  historical  development  of  the  Customs.    Import,  export,  and  passing  through  of  the  Customs. 

Protective  duties  and  finance  duties.       Prohibition  duties.      Excise,  export  bonus  and  drawbacks.     Duties  on 

values  and  weight.     The  Customs  tariff  of  the  various  States,     Commercial  treaties. 
Laboratory  (3  hours). — Introduction  to  the  technics  of  the  microscope.      Microscopical  inspection  of  food  and  fabrics 

belonging  to  the  textile  industry.     Simple  quantitative  determinations. 

22.  Concluding  Remarks. — Apart  from  the  thoroughness  with  which  the  courses  are  developed,  it 
maybe  said  that 'the  museums  of  commercial  material,  the  laboratory  instruction,  and  the  intense 
spfecialisation  of  the  teaching,  make  the  schools  of  tommerce  of  Switzerland  valuable  elements  in  practical 
education. 

The  schools  in  the  Italian  cantons  are  not  referred  to,  though  the  development  of  commercial 
education  in  them  is  also  remarkable. 
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CHAPTER  LXI. 

Programme  of  Commercial  Education  in  Neuchatel. 

[j.  w.  turner.] 
The  Commercial  School,  Netjchatel,  Switzerland. 

Among  the  important  commercial  high  achools  of  Europe,  the  Commercial  School  of  Neuchatel 
takes  rank  second  to  none.  In  some  respects,  indeed,  it  is  even  superior  to  the  schools  of  Leipzig  and 
Antwerp.  As  it  stands  out  prominently  among  the  great  commercial  institutions  of  Europe,  its 
programme  is  given  in  detail. 

PROGRAMME  OE  COMMERCIAL  SCHOOL  (COMPLETE  COURSE),  NEUCHATEL,  1902-1903. 

General  Organisation. 
The  Commercial  School  was  founded  in  1883  by  the  City  of  Neuchatel,  at  the  request  of  a  number 
of  local  merchants  and  manufacturers.     It  comprises  at  the  present  time  : — 
(1.)  The  Commercial  School  proper,  with  a  four  years'  course. 

At  the  end  of  the  third  year  the  students  promoted  to  the  higher  class  receive  a 
"  Certificat  d'  Etudes  ";  at  the  end  of  the  fourth  year  the  students  who  pass  with  success  the 
examinations  receive  a  diploma.  The  conditions  to  be  fulfilled  in  order  to  obtain  these  certiiicates 
are  iixed  by  a  special  regulation. 

The  school  possesses  a  library  and  a  museum  of  specimens  which  are  at  the  service  of  the 
students. 

It  has  also  a  microscopic  and  a  chemistry  laboratory,  in  which  the  students  of  the  two 
higher  classes  may  work  every  day  for  the  purpose  of  analysing  the  most  important  articles  of 
merchandise,  and  of  recognising  the  chief  adulterations. 

Auditors  are  not  admitted  except  to  the  highest  class  ;  they  must  show  by  examination 
that  they  possess  sufficient  knowledge  to  follow  the  courses  they  desire  to  attend;  for  these 
courses  they  are  subjected  to  the  same  rules  as  the  regular  students. 
(2.)  The  Modern  Language  Section. — This  includes  a  preparatory  class  and  two  divisions,  each 

having  several  parallel  classes  according  to  the  number  of  students. 
(3.)  The  Postal  and  Eailway  Sections,  intended  for  the  preparation  of  youths  desirous  of  entering 
the  one  or  other  of  these  services. 
There  are,  in  addition, — 
(a)  A  Preparatory  Course  of  three  months'  duration,  commencing  on  the  15th  April,  to  prepare 

pupils  who  arrive  in  the  spring  to  enter,  in  the  autumn,  one  or  other  of  the  school  classes. 
(J)  A  Holiday  Course  of  six  weeks,  from  the  20th  July  to  the  15th  September,  to  continue  the  work 

of  the  Preparatory  Course. 
(c)  A  special  class  in  Erench,  to  which  are  admitted  at  any  time  students  who  come  to  Neuchatel 
without  such  knowledge  of  the  language  as  will  enable  them  to  be  admitted  to   one  of  the 
school  classes. 

The  Commercial  School. 
The  Commercial  School,  like  all  the  other  official  institutions  of  the  city,  is  non-residential,  and 
the  students  whose  parents  do  not  live  at  Neuchatel  are  placed  in  private  families  or  boarding  houses. 

The  Commercial  School  is  controlled  by  a  Committee  whose  members  are  chosen  from  the 
heads  of  the  most  important  commercial  houses  of  the  city.  The  members  of  the  Committee  visit 
regularly  the  classes  so  as  to  acquaint  themselves  with  the  manner  in  which  the  lessons  are  given,  and 
with  the  modifications  thought  necessary  to  introduce  into  the  programmes. 

The  school  year  commences  on  the  15th  September  and  ends  on  the  15th  July  ;  three  weeks' 
holidays  are  given  at  the  new  year  and  ten  days  at  Easter. 

Lessons  commence  at  7  in  the  morning  in  summer,  and  at  8  in  winter ;  in  the  afternoon  at  2 
throughout  the  year. 

The  lessons  finish  at  12  in  the  morning,  and  at  7  in  the  evening. 

Conditions  of  Admission, 

The  minimum  age  of  admission  is  15  years,  and,  except  in  the  fourth  commercial  year,  only  regular 
students  are  admitted.  In  addition  to  the  compulsory  courses,  the  students  must  follow  a  certain  number 
of  optional  courses,  left  to  their  own  choice,  so  as  to  make  up  the  minimum  number  of  hours  fixed  for 
each  class. 

There  are  admitted  into  the  first  year  of  the  Commercial  School,  into  the  lower  division  of  the 
Modern  Language  Section,  into  the  Postal  and  Eailway  Section,  into  the  Preparatory  Course,  and  into 
the  Special  Class  : — 

(a)  Those  who  possess  a  certificate  showing  that  they  have  attended  courses  given  in  accordance 
with  a  programme  similar  to  that  of  the  Swiss  secondary  schools.  The  Director  grants  or 
refuses  admission,  according  to  the  notes  inscribed  thereon. 

(b)  Those  who,  while  not  possessing  this  certificate,  show  by  examination,  that  they  have  sufficient 
general  knowledge. 

There  are  admitted  into  the  second,  third,  and  fourth  years  of  the  Commercial  School,  and  into  the 
upper  division  of  the  Modern  Language  Section: — 

(a)  Students  promoted  from  the  preceding  class. 

(b)  Those  who  successfully  undergo  an  examination  bearing  on  the  work  of  this  class.  Fees. 
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Fees. 
Enrolment  Fees  =  5  Francs. 
Foreign  Students. 
Commercial  School  and  Special  Class.-Students  entering  before  the  31st  December:  100  fr.  at  the 
time  ot  enrolment;  150  fr.  in  January.      Students  entering  after  the  31st  December:   150  fr. 
at  the  time  of  enrolment. 

Modern  Language  Section.— Students  entering  before  the  Slst  December:  120  fr.  at  the  time  of 
enrolment;  180  fr.  m  January.     Students  entering  after  the  31st  December:   180  fr.  at  the 


time  of  enrolment. 


Swiss  Students. 


The  expenses  of  the  school  being  partly  covered  by  Federal  subsidies,  the  Swiss  students  enioy  a 
reduction  on  the  amounts  above  stated,  and  the  fee  is  fixed  for  them  as  follows  :— 

Commercial  School  and  Special  Class.— Students  entering  before  the  15th  December :  50  fr.  at  the 
time  ot  enrolment;  75  fr.  in  January.  Students  entering  after  the  15th  December:  75  fr.  at 
the  time  of  enrolment. 
Modern  Language  Section.— Students  entering  before  the  15th  December :  60  fr.  at  the  time  of 
enrolment ;  90  fr.  in  January.  Students  entering  after  the  15th  December  :  90  fr.  at  the  time 
or  enrolment. 

Postal  and  Railway  Section.— 100  fr.  payable  at  the  time  of  enrolment.     Students  who  desire  to 
take  up  in  April  the  Preparatory  Course  pay  an  additional  fee  of  25  fr. 
For  the  Preparatory  and  Holiday  Courses,  see  table. 

Auditors  pay,  besides  the  enrolment  fee,  6  fr.  a  year  for  each  lesson  received  weekly.  The  total 
amount  demanded  of  them  cannot  exceed  the  amount  of  fees  paid  by  the  regular  students  ;  it  is  payable 
in  one  sum  upon  enrolment. 

For  teachers  who  possess  a  diploma  granted  by  a  Swiss  canton,  the  amount  of  fees  is  reduced 
one-half. 

Exemption  from  fees  may  be  granted  by  the  School  Committee. 

Sours  devoted  each  week  to  tJie  different  subjects. 
Preparatory  and  Holiday  Courses,  Modern  Languages  and  Postal  and  Eailway  Sections. 


Subjects. 


French    

Arithmetic 

,,         Special... 

Book-keeping    

Geography,  General 
,,  Special 

Caligraphy 

German  

English  

Italian    

Spanish  

Russian  

Stenography 


Preparatory  Course. 


Frencli 
Students. 


Foreign 
Students. 


Holiday 
Course. 


2 

12 

4 

4 


12 
6 


12 
3 


Modern  Language  Section. 
Division. 


Preparatory.       Lower. 


24 


20 


Upper. 


20 


Postal  and  Eailway 
Section. 


rrench,. 


German, 


6 

10 

2 

2 

4 

4 

2 

"2 

4 

4 

o 

2 

6 

2 

Commercial  School. 


Subjects, 


First  Tear. 


German. 


Foreign, 


Second  Year. 


Frencli, 


German, 


Foreign. 


Third  Tear. 


German. 


Foreign, 


Fourtk  Tear. 


German. 


Foreign. 


Commercial  Office. 

Legislation 

Industrial  Law 

Railway  Law 

French    

German  ...._ 

English  

Italian    


Russian  

Political  Economy   

Contemporary  History    .. 

Chemistry 

.  Physics  

Commodities 

Adulterations    

Algebra ... 

Caligraphy 

Stenography 

Dactylography  (Typewriting) 

Geography,  General 

,,           Commercial... 
Current  Geographical  Events 
Physical  Exercises   


10 


2 
2 
2 

'2 
'2 


10 


10 

2 

4 
4 
4 

i 


10 


10 
4 
4 
4 
4 
4 


10 

o 


10 
o 


10 
2 
4 

4 
4 
4 


10 

10 

10 

10 

6 

2 

3 

3 

3 

4 

1 
1 

10 

6 

6 

2 

4 

2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

2 

2 

2 

2 

2 

0 

1 

1 
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PfiOGEAMMES. 

Preparatory  Course. 

All  the  courses  are  optionaJ.     The  pupils  are  compelled  to  attend  at  least  thirty  hours  a  week. 
Tor  all  the  branches  of  work,  parallel  or  superposed  courses  are  organised  of  sufficient  number  to 
enable  the  classes  to  be  always  small  in  size. 

French.— For  French  students,  fours  hours  a  week.     Grammar  and  Orthography — Composition,  etc. 
„  Foreign    students,  twelve   hours   a  week.      Translations,   Dictation,    etc. ;    Composition, 

Correspondence. 
Arithmetic. — Decimals,  Metric  System,  Interest,  Discount,  etc. 
Book-keeping. — G-eneral  Ideas. 
Caligraphy. — Two  hours  a  week. 

Foreign  Languages. 

Italian,    English. 

General  Programme. 

Grammar. —  (ji)  Parts  of  Speech.    (J)  Translation  of  easy  passages.    Vocabulary — Names  of  common 

objects  employed  in  the  school,  of  articles  of  furniture,  etc.     Descriptions  of  such  objects. 

Dictation  containing  words  studied. 

This  programme  is  designed   merely  to  give  a  general  idea  of  the  course  of  instruction ;    each 

teacher  devotes  all  the  time  necessary  to  the  special  difficulties  that  each  language  presents,  and  which  it 

is  unnecessary  to  detail  here. 

Alongside  of  the  ordinary  course,  the  programme  of  which  alone  is  shown,  other  courses  are 
organised  corresponding  to  those  of  tint  and  second  years.  To  be  admitted  to  one  of  these  courses 
the  pupils  must  know  the  subjects  taught  in  the  previous  courses. 

The  lessons  are  given  as  much  as  possible  in  the  language  studied. 

The  intuitive  method,  adapted  to  the  age  and  knowledge  of  the  students,  is  employed  in  the  lower 
course  ;  in  all  the  classes  great  prominence  is  given  to  the  exercises  in  conversation. 
The  classes  are  always  small,  averaging  ten  pupils. 

German. — For  French  pupils.      Conversation  about  presented  objects  and  pictures.      Eeading  of 

selected  passages,  etc. 
Grammar. — Important  parts  of  speech  and  the  common  verbs.     Dictation,  Translation,  etc. 

Students  desirous  of  directly  entering  one  of  the  upper  classes  follow  a  part  of  the  course  above 
indicated,  and  receive  in  addition  every  week  ten  or  twelve  special  lessons  designed  for  the  repetition  of 
the  leading  points  of  the  programme  of  the  lower  classes.  For  these  pupils,  attendance  at  one  of  the 
Holiday  Courses  is  compulsory. 

If  the  number  of  students  desirous  of  entering  the}Postal  and  Railway  Sections  is  sufficient, 
special  courses  are  organised  for  them. 

Holiday  Course. 

Every  year,  from  the  20th  July  to  the  10th  August,  and  from  the  20th  August  to  the  15th 
September  (approximate  dates),  a  holiday  course  of  six  weeks,  broken  by  a  tbrtnight  interval,  is  organised 
for  forei^'ii  students  who  desire  to  remain  at  Neuchatel  and  continue  the  study  of  the  languages  and 
commercial  subjects.     The  fee  is  80  francs. 

Programme  as  shown  in  preceding  table. 

Special  French  Class. 
24  hours  a  week. 
The  pupils  in  this  class  are  always  very  small  in  number;    this  enables  the  work  to  be  almost 
entirely  individual.     They  may  follow  other  courses,  should  they  desire  to  do   so.     As  soon  as  they  are 
sufficiently  advanced  in  French,  they  enter  one  of  the  classes  of  the  Commercial  School. 

(1.)  CoMsiEECiAL  School. 
FIRST  YEAR. 
Parallel  or  superposed  classes  organised  as  stated  above. 

Compulsory  Courses. 

Commercial  Bureau. 

Commercial  Ideas. — Commerce  in  General. — Wholesale  and  Eetail ;  Internal  and  International ;  Imports 

and  Exports.     Purpose  of  Commerce;  Dangers,  Means  for  avoiding  them  ;  Function' of  Book- 
keeping ;  Merchants,  Bankers,  Agents,  Commercial  Travellers,  &c. 
Arithmetic— Decimals,  ]\Ietric  System,  Interest,  Discount,  etc.     Postal  Tariffs,  etc.     Exercises  in  rapid 

mental  work. 
Book-keeping. — Its  purpose  ;  Day-book,  Ledger,  Balancing,  etc. 
Commercial  Legislation. — Practical  ideas  ;  Promissory  notes. 
French. — Study  of  words  and  conversation  ;    Practical  study  of  the  grammar.     Composition,  Dictation, 

Eeading  of  Modern  Authors,  Eecitations,  etc. 
Caligraphy.— Commercial  Writing  ;    Jilinute  study  of  siiiall  and  capital  letters  ;    Figures  ;    Headlines  of 

Letters  ;  Commercial  Documents  ;  Visiting  Cards.         .... 
Geography  (General).— Eeading  of  Maps;    jN'eighbourhood  of  Neuchatel:    Minute  study  made  on  the 

land  itself  of  a  map  at  a  scale  of  1  to  25,000  of  the  Siegfried  Atlas. 
Geography  (Political).— Expansion  of  Eaces  ;  Principal  Countries  of  World  ;  Industrial  and  Commercial 

Cities,  Ports,  and  Colonies. 
Stenography  (for  French  Students).— Aime  Paris  System;  First  abbreviations. 
1  Foreign  Language.— French  students  are  compelled  to  take   German  as  well  as  a  second  foreign 
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Optional  Courses. 

Foreign  Languages. 
German ;  English ;  Italian;  Spanish;  Eussian. 

traSToZlSnt^^'P'^'/M^l  'T'^  recapitulated;    common   irregular   verbs;  prepositions; 

voTabuIr;'  (cf^oln^po^iitl''''''"^    °'    "^"^'^'^    P^^^^=^^'   convorsa.ion    on    pa'ssajes    read,' 

"^^'""^''a^^^iLfcT^btSrs:  '"^"->-°l--l«.^t°-.«y-bols.etc.;  (2)  Study  of  the  chief  elements 

Non-metals  =  hydrogen,  oxygen,  etc. 

Metals  =  potassium  and  sodium,' zinc,  etc. 

Algebra.-Pos^tm3  and  negative  quantities:  additions,  subtractions,  etc.;   equations  of  one  unknown, 

''"°'"fca?by  eTcw'"*''    ^^^^^^-^'^^-^   «y«tem.     Chief  rules  of  shorthand,  reading,  etc. 
Physical  exercises.— Gymnastics,  swimming,  running,  &c. 

SECOND  YEAR. 
Gompulscr!j  Couraes. 

Practical  Bureau. 

During  the  first  month,  a  course  in  book-keeping  is  given,  completing  the  ideas  acquired  in  the 
preparatory  course.  During  this  period,  the  students  study  in  the  theoretical  bureau,  arithmetic 
and  legislation,  invoices,  routes  and  means  of  transport,  the  computation  of  interest,  memoranda, 
promissory  notes,  etc.,— in  a  word  the  documents  and  calculations  most  commonly  employed  in  a 
commercial  house. 

The  class  then  represents  a  commercial  house  established  in  a  Swiss  city  whose  books  and 
correspondence  are  in  the  hands  of  the  students.  The  class  receives  daily  the  quotations  of  the  place  on 
whichit  operates ;  it  receives  also  offers  of  service  from  the  students  of  the  third  year,  and  decides,  after 
acquainting  itself  with  all  the  expenses  affecting  the  goods,  to  place  its  order  in  one  town  or  another. 
The  order  is  given ;  a  few  days  after,  the  invoice  and  way-bill  are  received  ;  the  expenses  are  entered  in 
the  cash-book,  the  invoice  in  the  purchase  book,  and  the  cost  price  having  been  worked  out,  the  sale 
commences. 

The  house  accepts  in  payment  bills  at  the  current  rates,  and  studies  the  most  convenient  method 
of  regulating  its  different  purchases. 

It  is  engaged  too  in  banking  transactions,  discounting  of  bills,  purchases  and  sales  of  public 
stock,  etc. 

It  sells  on  account  of  a  third  party  and  sends  goods  itself  to  its  agents. 

The  books  in  use  are: — Essential  Boohs — Cash  Book,  Bills  (receivable  and  p.ayable),  Purchases 
and  Sales?  Public  Stock,  Book  of  Sundries,  Ledger,  Current  Accounts,  Stock  Book. 

Theoretical  Bureau  and  Commercial  Arithmetic. 

Commercial  Ideas. — Eevision  ;  Exchange ;  Purchases  and  Sales ;  Eunction  of  Money ;  Letters  of  Exchange 
and  Notes  of   Exchange  and  Cheques ;    Bank  Notes  and   Paper  Money.     Art  of  Buying  and 
Selling,  economic   and   moral   principles.      Knowledge  of   the   Articles  of    Commerce,  of  the 
markets,  and  openings  for  trade.     Customs,  Bonds,  Warehouses.     Markets,  Pairs,  and  Stock 
Exchanges. 
Commercial  Arithmetic. — Eevision  of  First  Tear  ;    Memoranda  of  National  Bills  on   places  at  which 
banking  may  or  may  not  be  done  ;  Stamp  Tariffs  (Swiss  and  Foroigo).     Current  Accounts,  direct, 
indirect,  Hamburg  methods,  and  private  cases. 
Bills  and  invoices.  Accounts  of  purchases  and  sales,  Abstracts  of  Sales,  English  Invoices.     Eoutes 
and  Means  of    Transport.     General  Conditions  of  the  working  of  the  Swiss  Eailway  Lines. 
Way-bills,  Eeceipts,  and  Warrants.     Tariffs  of  the  Swiss  Eailway  Lines.     Freight  of  Goods  of 
the  chief  articles  of  commerce  from  Marseilles,  Havre,  Antwerp,  Hambiirg,  Geneva,  etc. 
Tariffs  of  the  Swiss  Customs ;  Cost  price  and  Minimum  prices  of  sale. 
Exchange. —  General  Ideas;  Memoranda  of  Foreign  Bills;    Comparison  and  Transformation  of  Market 

Prices  ;  Current  Exchanges  of  the  chief  Swiss  and  Foreign  places. 
Public  Stock. — General  Ideas ;  Different  classes  of  Shares  and  Bonds.     Memoranda  of   Shares,  Bonds, 
Coupons.     Exchange  TraTisactions  for  the  placing  of  Capital ;  Quotations  of  the  chief  towns. 
Coins  of  the  chief  countries  ;  Posts  and  Telegraphs  ;  Tariff's. 
Book-keeping  of  a  Eetail  House  ;  Household  Book-keeping. 

Commercial    Legislation. — Bills,    Letters   of    Exchange,    Bills -of    Exchange,    Cheques,^    Essential 
Elements,  Indorsements  and  Acceptances,  Payment  of   Bills,  Action  m  default  of  Payment, 
Protests,  Notary's  Charges,  etc..  Foreign  Bills. 
Mental    Arithmetic. — Simple    Operations,    Vulgar   and   Decimal    Fractions,    Measures,   Interests,    and 

Discounts. 
Quick  Beckoning. — Numerous  exercises  on  the  various  subjects  studied  in  the  Commercial  Arithmetic. 
French  (for  French  Students). — Grammar,  Composition,  Eccitations,  etc. 

(P^or  Foreign   Students).- Study   of    Words,    Conversation,   Practical    Study    of    the    Grammar, 
Dictation,  Composition,  etc. 
Caligraphy. — Cursive,  Eound,  Gothic,  Commercial  Documents,  etc. 
Stenography  (French  Students). — Aime  Paris  System,  Commercial  Stenography,  etc. 
Foreign  Language. — French  students  must  take  German. 

The  Geography  and  Chemistry  Courses  arp  compulsory  lor  students  desirous  pf  entering  the 
Third  Tear, 

Optional 


838 

Optional  Courses. 

G-erman. — Compulsory  for  Erench  students. 

English,  Italian,  Spanish,  Russian. 

G-eneral  Programme  -.—(a)  Grammar. — Verb,  Adverb,  Conjunction,  etc.,  Construction  of  Sentences, 
Translation,  Dictation ;  (b)  Conversation  in  connection  with  passages  read,  etc  ;  (c)  Composi- 
tion.— Study  of  Model,  Private  and  Commercial  Letters. 

In  the  first  and  second  years  the  lectures  are  given  as  much  as  possible  in  the  languages 
studied.     In  the  third  and  fourth  years  the  lessons  are  given  exclusively  in  that  language. 

G-erman. — Special  course  of  reading  for  the  German  students. 

Modern  German  Literature. — Hebbel,  Ludwig,  Keller,  Heyse,  etc.,  Composition,  etc. 

Stenography.— Special  course  for  German  students  as  in  first  year. 

Commercial  G-eography. — Europe— Revision  of  physical  and  political  geography  with  lantern  views, _  to 
give  the  pupils  an  idea  of  the  configuration  of  the  land,  the  principal  monuments,  the  distribution 
of  races,  languages,  and  religions. 
Economic  and  Commercial  G-eography. — Mineral  and  vegetable  productions,  industrial  and  agricul- 
tural districts,  routes,  imports  and  exports,  merchant  fleets,  colonies. 
Tables  of  statistics  with  diagrams  are  studied ;  emphasis  is  placed  rather  on  the  proportion  of  the 
different  agricultural  and  industrial  products,  of  the  imports  and  exports,  than  on  the  memorizing 
of  numbers  in  their  nature  variable. 

Chemistry. — 

1.  G-eneral  ideas — Composition  of  matter,  molecule,  etc. ;    chemical  combination,   decomposition, 

reaction  ;  elements  and  compounds  ;  atomic  and  molecular  weight,  etc. 

2.  Detailed  study  of  the  elements,  their  combination  and  uses;  non-metals =hydrogen,  oxygen,  &c. 

3.  Metals. — G-eneral  character ;    physical  and   chemical  properties  ;    malleability,  etc. ;    potassium, 

sodium,  etc.,  etc. 
Algebra. — Literal  equations  ;  equations  of  the  second  degree  ;  problems. 
Physical  Exercises.^  Gymnastics,  swimming,  etc. 

THIRD  TEAB. 
Compulsory  Courses — Commercial  Bureau. 
Practical  Bureau. 
Each  of  the  pupils,  or  a  group  of  two,  represents  a  commercial  house  established  in  a  Swiss  or 
foreign  port,  and  chosen  specially,  according   to  the  branch   of  commerce   which  the  pupil  proposes  to 
enter  upon  leaving  school.     The  commercial  papers  and  quotations  of  the  different  towns  are  received 
regularly.     The  pupils  make  offers  of  service  to  one  another,  determine  the  cost  price  of  the  goods  by 
taking  into  account  the  exact  conditions  of  transport  and  insurance,  as  well  as  Customs  dues,  etc. ;  under- 
take business  in  conjunction  with  others,  either  for  commerce  proper,  or  for  banking  business,  etc. 
Each  one  keeps  the  books  and  carries  on  the  correspondence  of  the  house  represented. 

Theoretical  Bureau  and  Mathematics  applied  to  Commerce. 

Precious  Metals. — Quotations  of  the  chief  places.     Accounts  of  purchases  and  sales. 

American  Book-keeping. — Opening  and  closing  of  accounts  of  companies  (limited,  joint  stock,  etc.), 
consignments,  accounts  in  foreign  moneys,  etc.,  progressions ;  logarithms;  compound  interest, 
Eedemptions  of  loans  by  sinking  funds. — (This  part  is  dealt  with  in  the  algebra  lessons). 

Commercial  Law — 

A.  G-eneral  ideas  on  law  and  its  various  branches  ;  public  and  private  law  ;  Commercial  law ;  sources 

of  law,  etc. 

B.  General  ideas  on  obligations. 

I.  Their  nature ;  formation  (particularly  by  contract ;  nature ;  forms  and  conditions  of  contracts)  ; 
their  effects  (performance  ;  failure  of  performance)  ;  extinction  ;  special  obligations  (joint 
and  several,  conditional)  ;  earnest,  forfeiture,  and  penal  clause. 
II.  The  Merchant. — Definition  ;  commercial  register  ;  commercial  books  ;  civil  capacity. 
III.  The  Merchants'  Assistants. — Engagement,  etc.  ;    commercial  employees  ;    private  attorney  ; 

commercial  representatives  and  travellers. 
I\'^.  Commercial  Companies. — 

A.  General  ideas  on  Company  Contract;   companies  with  or  without  juristic  personality; 

non-commercial  societies. 

B.  Different   companies   or   societies ;    simple  companies ;    syndicates,  etc. ;    joint   stock 

companies,  etc. ;    partnership. 
V.  The    Principal   Commercial   Contracts. — Selling   and   exchange  ;  transmission   of   personal 
property  ;  assignment  of  debts ;  pledge  ;  right  of  detention ;  warehouses  ;     loan  ;  assign- 
ability ;  letter  of  credit,  etc. ;  commission  ;  transport. 
Political  Economy. — Aim  ;  wealth. 

Production;  machinery  and  factors;  nature;  labour,  its  organisation;  associations;  corporations; 

professional  syndicates ;  trusts;  strikes;  monopolies;  competition. 
Division  of  labour,  its  forms,  advantages  and  disadvantages. 
Saving ;  capital. 
Machines  :  their  influence  on  industry  and  the  aondition  of  the  working  classes.     Production  on  a 

large  scale. 
Distribution  of  wealth  ;  property  ;  income  ;  interest ;  profit  and  wages  ;  participation  in  profits. 
Comparison  of  the  production  and  distribution  of  wealth  with  the  population  ;  Malthusian  theory. 
Brief  ideas  concerning  the   Circulation  and  Consumption  of  Wealth. — Exchange;  value;  money; 
credit;  commerce;  insurance;  finance. 
Commercial  Geography — 

America  ;  Asia ;  Africa  ;  Oceania.     liepetition  as  in  second  year. 

Economic  and  Commercial  Geography.— Mining  centres  ;    parts  of  the  world  producing  foodstuffs 

and  raw  materials  exported  to  Europe. 
Inter-oceanic   and   transcontinental    routes ;    colonisation ;    economic   future  of  countries  not  yet 

sufficiently  exploited. 
Tables  of  statistics,  with  diagrams,  etc.,  as  in  second  year.  French, 
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French.— Literary  compositions ;  accounts  of  passages  read ;  improvisations  ;  literature  of  17th  and  18th 
centuries;  grammar;  dictation;  etc. 

Stenography  (for  French  pupils).— Study  and  practice  of  all  the  abbreviations  of  professional  stenography. 
Chemistry.— Organic  chemistry  ;  object  of  organic  chemistry  ;  atomicity  of  the  carbon  atom  ;  graphic 
tormulsB— chains,  rings  ;  homologous  series  ;  empirical  and  constitutional  formula. 

±atty  or  Aliphatic  Series.— Hydrocarbons— Methane ;  ethane  :  petroleum ;  etc. 

JJerived  Halogen  Compounds.— Chloroform  ;  iodoform. 

Alcohols  (Definition).— Methyl,  ethyl,  amy  1  alcohols ;  glycerine:  etc. 

Carbohydrates.— Glucoses ;  sugars. 

Sulphurous  ether. 

Organic  Acids.— Natural  state;  formic;  acetic;  palmitic;  stearic,  etc.;  oxalic;  succinic;  tartaric; 

citric  ;  lactic  ;  etc. 
Cyanogen  Compounds.— Hydrocyanic  acid,  etc  ;  Prussian  blue. 
2.  Aromatic  Series.— Benzol ;  nitrobenzol ;  aniline  ;   aniline  colours  ;    phenol ;   picric  acid  ;   salicylic 

acid  ;  tannic  acid  ;  essential  oils  ;  essence  of  terebenthine  ;  caoutchouc  ;  gutta-percha. 
Alcaloids.— Morphine  ;  quinine,  etc. ;  ptomaines;  toxines. 
Albuminoids.— Albumen  ;  fibrin;  casein. 

Study  of  Commodities — 

Textile  Fabrics.— Silk  ;  wool ;  cotton ;  hemp  ;  flax  ;  jute  ;  &c. 

Spun  and  woven  goods. 

Coffee  ;  tea ;  cacao ;  coca. 

Spices  and  Aromatics. — Pepper ;  allspice  ;  clove  ;  cinnamon  bark  ;  aniseed  ;  mustard  ;  ginger ;  etc. 

Sugar  ;  resins  ;  tobaccos  ;  wax  ;  candles  ;  soaps  ;  paper  ;  dyeing  materials  (vegetable  and  animal)  ; 
alimentary  preserves ;  cereals  ;  alcoholic  drinks  (wine,  beer,  &o.)  ;  vinegar ;  milk ;  animal 
products — bone,  horn,  shell,  ivory,  skin,  feathers,  hair,  &c. ;  manures  ;  precious  stones. 

Physics. — Properties  of  matter. 

Mechanics. — Motion,   uniform   and   uniformly   accelerated ;     Composition    and   decomposition    of 

forces,  etc. 
"Weight. — Centre  of  gravity,  pendulum,  etc. 

Hydrostatics  and  Pneumatics. — Pascal's  principle ;  Hydraulic  press,  etc. 
Heat. — Temperature,  thermometers,  &c. ;  Fusion,  distillation,  etc.     Steam  Engines. — Propagation  of 

heat,  etc. 
Optics. — Eeflection  and  refraction  of  light ;  Lenses  and  mirrors,  etc. 
Magnetism. — Magnets,  compass,  etc. 
Static  Electricity. — Fundamental  electrical  phenomena;  Conductibility  ;  Electric  power ;  Power  of 

points  ;  Electroscopes  ;  Electrical  engines  ;  Different  effects  of  electricity,  etc. 

A  Foreign  Language. — French  pupils  must  take  German  as  well  as  a  second  foreign  language. 

Lectures. — The  students  are  compelled  to  deliver  an  address  in  French  of  half  an  hour's  duration 

at  least,  and  one  of  a  quarter  of  an  hour  in  each  of  the  languages  studied. 
Each  lecture  is  followed  by  a  serious  criticism,  and  the  lecturer  is  questioned  by  those  present  on 

the  fundamental  theme  of  his  work.     The  criticism  and  chat  which  follow  are  carried  on  in  the 

language  employed  by  the  lecturer. 
Algebra. — Compulsory  for  those  desirous  of  promotion  to  the  fourth  year. 

Optional  Courses. 

Foreign  Languages. — German,  compulsory  for  French  students.     English,  Italian,  Spanish,  Eussian. 

General  Programme.— (a)  Syntax,  idioms,  dictation,  etc;  (h)  Eeading  of  selected  passages; 
conversation  on  these  ;  accounts  of  passages  read  ;  commercial  terminology,  etc.  (c)  Com- 
mercial correspondence. 

German.— For  German  students.     Advanced  course  of  reading  ;  Composition  and  lectures. 

Caligraphy. — Eevision  ;    Cursive,  round,  Gothic  ;    Commercial  documents ;    Exercises  in  running  hand  ; 
Simple  monograms,  etc. 

Stenography— German  Students.     Stolze-Schrey  system.     Study  of  all  the  rules  of  shorthand;  exercises 
in  continuous  work,  speed,  &c.     Manual,  E.  Schwarz.     Exercises  by  S.  Alge. 

Dactylography  (Typewriting)  :— In  addition  to  the  regular  lessons,  provision  is  made  for  practice  under 
the  supervision  of  the  teacher. 

Study  of  Adulterations  : — Microscopy  ;  practical  work  in  laboratory. 

Study  of  the  composition  and  adulterations  of  the  alimentary  beverages  and  foods,  as  well  as  of  the 
principal  commodities  ;  fermented  drinks  :  brandy,  liqueurs,  alcohols  ;  farinaceous  foods  :_bread, 
milk,  butter,  cheese  ;  fats  and  oils :  fruit  and  vegetable  preserves,  coffee,  tea,  cacao,  vinegar, 
sugar,  honey,  spices,  soaps,  petroleum,  noxious  and  innocuous  colours. 

Textiles : — Silk,  wool,  cotton,  &c. 

Each  lesson  will  embrace  a  theoretical  account  of  the  subject  to  be  studied,  and  then  the 
practical  work,  comprising : — 

(a)  In  chemistry  :  The  analysis  of  pure  and  adulterated  substances. 

(b)  In  microscope  work  :  The  preparation  of  substances  to  be  studied ;  the  mounting  of 
the  microscopical  preparations  ;  the  analysis  ;  photomicrography. 

The  students  may  choose  the  subject  they  desire  to  study  specially. 

Algebra :— Compulsory  for  those  desirous  of  promotion  to  the  fourth  year;  progressions,  logarithms,  &c. 
Physical  Exercises  :-As  before.  FOUBTH 
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FOURTH   YEAE. 

Coinpuhcry  Courses. 

Bureau  Commercial. 
Annuities  and  Eedemption  of  Loans  by  Sinldng  Funds:— Formulae  and  tables  of  compound  interests; 
general  theory  of  liquidation ;  constant  and  variable  annuities ;  liquidation  ot  loans  by  bonds 
with  or  without  lottery  ;  tables  of  sinking  funds. 

Arbitrated  Exchanges  :-Studv  of  the  chief  exchange  prices  and  of  the  way  they  are  quoted  ;  conditions 
of  purchase  and  sale  of  the  principal  articles  of  commerce  in  the  leading  commercial  centres ; 
study  of  current  prices ;  calculations  of  prices,  of  exchange,  of  public  stock,  and  ot  precious 
metals. 

Insurance  :— Elements  in  the  calculation  of  probabilities,  its  application  to  the  study  of  the  laws  of 
human  mortality  ;  tables  of  mortality  ;  probable  life  ;  average  life  ;  practical  study  ot  insurance 
contract  and  of  the  general  conditions  of  policies. 

Endowment  Assurances.— Annuities— immediate,  temporary,  deferred. 

Assurances  for  Life — Joint  Assurances. 

Computation  of  Premiums— Single  and  Annual  premiums. 

Mathematical  Reserve  — Eeduction  and  repurchase.  Control  exercised  in  Switzerland  upon  insurance 
operations.  Study  of  the  reports  of  the  Federal  Bureau.  Book-keeping  of  Insurance 
Companies.     Study  of  the  balance-sheet  of  the  principal  societies  operating  m  Switzerland. 

Transactions  in  Public  Funds  and  Goods.     Commercial  and  Stock  Exchanges,  Gambling  and  Speculation. 

Clearing  Houses. — Practical  study  of  their  function.     Carrying  forward. 

Different  Systems  of  Book-keeping.— Industrial,  financial,  private,  public— budget.  Control  and 
revision  of  accounts. 

The  Slide-rule  and  calculating  machines, — Practical  Bureau. 

Commercial  Law.— The  subjects  treated  in  this  course,  particularly  in  the  2nd  and  3rd  par! s,  will  be 
presented  in  the  form  of  a  clear  and  practical  resume  of  what  the  merchant  should  know.  The 
exposition  of  the  different  subjects  will  be  accompanied  by  practical  work,  in  which  the  students 
will  be  called  upon  to  discuss  with  the  teacher,  and  to  solve  cases  drawn  from  commercial  life. 
Moreover,  the  teacher  who  has  charge  of  the  bureau  will  take  his  pupils  to  the  Cantona. 
Tribunal,  where  interesting  points  of  a  commercial  or  industrial  character  will  be  pleaded  and 
adjudicated  upon. 

1st.  Section. — Proceedings  in  case  of  debt  and  insolvency.     Xature  and  organisation  of  prosecution 
for  debt. 

Methods  of  Procedure. — Seizure,  realisation  of  the  security,  ordinary  procedure  by  way  of 
insolvency  and  prosecution  for  bills  of  exchange.  Assets  and  Liquidation  of  tbe  Estate. 
Composition — Bankruptcy.     Sequestration  and  compulsory  restitution. 

2nd  Section. — Commerce  and  Industry  in  their  relation  to  the  public  and  administra.tive  law. 

i.  General  ideas  on  public  and  administrative  law.     The  State  and  the  principal  forms  of 

Government, 
ii.  The  representation  of  commercial  interests  abroad. — International  relations.     Treaties 
concerning  the  conducting  of  houses  of    business.     Diplomatic  and   Consular  agents. 
Chambers  of  Commerce, 
ill.  The   Customs   and   Commercial    treaties.     Legislation   in  the  Customs. — The  different 
tariffs.     Free  Ports.     Certificates  as  to  Origin  of  Goods. 

Drawbacks,  &c.      Contravention  of  Customs.      General  ideas    on  commercial  treaties. 
The  principal  commercial  treaties  between  Switzerland  and  Foreign  countries. 

iv.  The  liberty  and  restrictions  of  commerce  and  industry. 

A.  The  principle  of  the  liberty  of  commerce  and  industry,  and  its  applications. 

B.  The  restrictions  placed  upon  this  principle. — 1.  Monopolies.  2.  Police  measures  to 
safeguard  the  public  interests.  3.  Legislation  on  apprenticeship.  4.  Legislation 
on  factories,  with  appendix  ;  Civil  responsibility.  5.  Patent  fees.  6.  Guarantee 
and  control  of  the  title  of  gold  and  silver  works  ;  trade  in  gold  and  silver  dross. 

V.  Commercial  Jurisdiction  ;  Ordinary  tribunals  ;  Commercial  tribunals  ;  Arbitration 
tribunals  ;  Councils  of  men  and  masters  for  settling  disputes. 

3rd  Section. — 

i.  Principles  of  Common  Civil  Law  ;  Eights  of  individuals  and  of  family ;  Civil  status, 
domicile,  absence,  marriage,  matrimonial  status,  &c.,  paternal  authority,  guardianship ; 
right  of  succession. 

ii.  Eeal  rights. — Property,  usufruct,  servitude,  mortgages. 

iii.  Eeports  on  the  Civil  right  of  Swiss  natives  settled  in  foreign  countries  or  in  a  canton  other 
than  that  of  their  birth ;    reports  on  the  civil  right  of  foreigners  in  Switzerland. 

Industrial  Law. — Industrial  property  ;  its  status  in  Switzerland  from  the  national  and  international  point 
of  view  ;  Patents  :  Industrial  plans  and  models  ;  Manufacturing  or  commercial  private  trade 
marks  ;  Commercial  name  ;  False  information  concerning  production  ;  Usurpation  of  industrial 
rewards  ;  unfair  competition. 

Railway 
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Eailway  Law.— The  transport  of  goods  by  railway. 

1.  General  ideas  on  transport  contract;  nature  ;  conclusion,  &c. 

^^'  ■"fooo^'^^  transport  of  goods  by  rail.— A.  Swiss  Legislation  :  TIio  federal  law  of  the  29th  March, 
1893,  and  the  regulation  concerning  transport  of  the  11th  December,  1893.  B.  Brief  sketch  oi 
the  legislation  of  the  principal  neighbouring  States. 

III.  International  transport  of  goods  by  rail;  the  Berne  Convention  of  the  llth  of  October,  1890 ; 
the  Central  OflBce. 

Political  Economy.— Internation  exchange :  its  Theory  ;  History  of  the  doctrines  relating  thereto  ; 
Protection  and  Preetrade;  Contemporary  customs  policy  ;  Commercial  treaties  ;  Autonomous 
tariffs ;  Double  tariff's. 

Transit ;  Specific  duties  ;  Ad  valorem  duties  ;  Sliding  scale  ;  Custom  statistics. 

The  Mint :  its  functions,  history  ;  different  species  of  money  ;  Mono  and  bi-metallism  ;  contemporary 
monetary  systems. 

Present  distribution  of  wealth.— Interest,  wages,  income,  and  profit ;  Possible  changes  ;  Sketch  of 
contemporary  socialism. 

Public  Finances.— Expenditure  and  revenue  ;  Critical  study  of  the  different  duties;  on  public  debt ; 
loans ;  conversions. 

Works  and  discussions  on  economic  and  social  questions. 

Commercial  Geography.— This  course  constitutes  a  synthesis  of  the  courses  on  the  commodities  and 
commercial  geography  of  the  previous  classes" 

Eeview  of  economic  and  commercial  geography;    special  study  of  each  of  the  chief  marketable 
products  ;  raw  materials  and  manufactured  objects,  according  to  the  following  programme : — 
Productions  of   the  different  countries  compared  ;    important  outlets  for  trade  ;    routes 
traversed  by  these  products  in  passing  from  producer  to  consumer  ;  quotations  of  the 
different  markets. 

Comparison  of  the  principal  ports,  their  maritime  and    commercial  life ;    comparison  of 
the  merchant  fleets  of  the  different  countries. 

As  in  the  preceding  classes,  lantern  slides  and  diagrams  are  employed  for  the  purposes  of 
illustration. 

Prench. — Literature  of  nineteenth  century  ;  life  and  works  of  chief  writers. 
Supplementary  course  for  foreign  students. 
Literary  compositions,  improvisations,  etc. ;  Grammar,  synonyms  and  homonyms. 

Physics. — Dynamical  electricity ;  piles,  electric  current,  etc. ;  physiological,  chemical  effects,  electrolysis  ; 
voltameter,  etc.  ;  application  of  electrolysis  to  industry  and  metallurgy ;  electric  syntheses, 
physical  effects  of  currents,  etc. ;  induction,  dynamos,  transmission  of  power,  electric  light, 
telephone,  telegraph,  electric  bells. 

A  Poreign  Language. — German  compulsory  for  Prench  students  as  well  as  a  second  foreign  language. 

Lectures. — The  students  are  compelled  to  deliver  a  lecture  in  Prench  of  one  hour's  duration  and  one 
of  half-an-hour  in  each  of  the  languages  studied. 

Criticism  as  in  third  year. 

In  all  the  language  courses,  an  additional  hour  a  week  is  devoted  specially  to  preparation  for  the 
lectures. 

Every  year  the  School  Committee  arranges  for  a  number  of  lectures  by  specialists  on  questions  of 
the  day.     All  the  pupils  of  the  fourth  year  are  compelled  to  attend. 

Optional  Courses. 
German. — As  before. 

English,  Italian,  Spanish,  Eussiao. — {a)  Eevision  of  Syntax,  etc.  (b)  Eeading  and  interpretation  of 
authors ;  resumes  and  accounts  of  passages  read  ;  reading  of  commercial  newspapers  and 
works,  etc.  (c)  Composition  ;  commercial  letters ;  reports  presented  orally  or  in  writing  on  some 
commercial  question ;  discussion. 

German. — German  students  :  modern  German  literature  ;  reading  of  authors,  as  Liliencron,  Sudermann, 
etc. ;  lectures  and  discussions. 

Geographical  Current  Events. — Study  of  geographical  questions  of  the  day  and  of  events  tending  to 
modify  the  respective  situation  of  the  different  nations,  with  special  emphasis  on  the  economic 
consequences  of  these  events  : — 

European  and  American  colonial  expansion ;  The  English  in  the  Soudan — the  partition  of 
Africa ;  The  Chinese  question  and  Eussia's  aims  in  Asia ;  Fields  of  future  colonisation  ; 
Trans-Siberia;  South  Africa— English  and  American  Imperialism;  Industrial  and 
commercial  expansion  of  the  United  States— Trusts— Japan— Bagdad  Eailway— The 
Persian  Gulf— International  disputes  beyond  Europe— The  Transvaal— Newfoundland 
and  the  fisheries — Pan- Americanism — Australian  Federation. 
Gold-mines  (Klondyke,  Transvaal)  and  their  influence  on  emigration. 
Study  of  fresh   geographical   facts  and  accounts  of   the  chief   explorations  in  course  of 

progress. 
Questions  connected  with  the  conflict  of  races  and  languages  in  Europe  will  be  treated  in 
the  course  on  contemporary  history. 
3—5  O  Contemporary 
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Contemporary  History — 

Prench  Eevolution- its  consequences  ;    the  Empire— Europe   in   1815— Eestoration ;    Eevolution, 
1830— Europe,   and  specially  Switzerland,  from    1830  to  1848;  Eevolution  of  1848;  Second 
Empire. 
The  Eastern  Question.— Crimean  War ;  England  and  Eussia  in  Asia ;  Italian  unification  ;  German 
unification— War  of  1870-1871 ;  The  Commune— Peace  of  Erankfort. 

Contemporary  Europe : — 

Leading  Countries. 

France:    Thiers   and   Gambetta-Constitution  of   1875;    Struggle   between   MacMahon   and 

Parliament— Various  crises  (Boulangism — Panama— Anarchistic  outrages)  ;  Arrangement 

of  parties— Protectionist  movement ;  Eranco-Eussian  Alliance— Colonial  Policy. 
Germany  :  Organisation  of  the  Empire  ;  Question  of  Alsace  and  Lorraine— Struggle  with  the 

Socialists  ;  Bismarck  and  William  II ;  The  Triple  Alliance ;  Colonial  expansion. 
Austria- Hungary :  Conditions  of  political  life  in  the  Monarchy  and  its  different  parts— The 

compromise— Territorial    expansion    (Bosnia    and    Herzegovina)  ;    Party   struggles   and 

coalitions  ;  Electoral  reform  ;  Struggle  between  the  different  languages. 
Italy :  The  Council  of  1870,  and  the  Laws  of  Guarantees— Victor  Emanuel  II  and  Pius  IX— 

Humbert  I  and  Leo  XIII ;  The  Triple  Alliance  and  Crispi ;  Present  political  and  economic 

condition  ;  Colonial  undertakings. 
Great   Britain :  Home   Eule  ;  Gladstone   and   Salisbury ;  Liberals   and  Unionists ;  Socialists ; 

Imperialistic  policy,  conflicts,  territorial  aggrandisement. 
Eussia :  Alexander  II— Eastern  war  ;  Berlin  Congress  ;  Nihilism— Alexander  III,  his  policy  ; 

the   Kronstadt  interview — Nicholas   II — Poland — Einland — Eeligious   policy — Territorial 

expansion — Great  Britain  and  Eussia  in  Asia. 
The  Ottoman  Empire  :  Young  Turkey  ;  Eussian  invasion  and  dismemberment ;  Abdul  Hamid ; 

Egyptian,  Armenian,  Cretan  questions. 
Greece. — George  I ;  The  Parties  ;  Greco-Turkish  War. 
Balkan  States. — Eoumania ;  Servia ;  Bulgaria. 
Spain. — Eeign  of  Amadeus  ;  Eepublio ;  Eestoration  of  1874  ;  Constitutional  Monarchy,  Party 

struggles  ;    Eepublicans   and   Carlists  ;   The  Spanish-American  War  ;    Loss   of   Colonial 

Empire. 
United  States. — War  of  Secession  ;  The  Parties  and  their  programmes  ;  Economic  policy  ;  Policy  of 

Expansion. 
Spanish-American    Eepublics.^Outline    of    the    political,  economic,  and  social  condition ;    Wars 
(Peru  and  Chili)  and  Alliances ;  Brazil ;  Eall  of  the  Empire  ;  The  Eepublic. 

The  Smaller  Countries. 
Belgium. — Party  struggles  (Catholics,  Liberals,  and  Socialists)  ;  Electoral  reform  ;  The  Congo. 
Holland. — Party  struggles  ;  Socialism  ;  Colonies. 
Switzerland. — The  Neutrality  of  1870-71  ;    Constitutional  revision  of  1874 ;  The  Parties  and 

their  programmes. 
Denmark. — The  Constitutional  struggles  ;  Foreign  policy. 
Sweden  and  Norway. — The  Parties  ;  Antagonism  between  the  two  countries. 

The  Extreme  East. — Japan,  China,  Korea ;  The  war  between  China  and  Japan ;  Dismemberment 

of  China. 
The  Hague  Conference  and  the  present  political  situation. 

Caligraphy. — Eevision  ;  Cursive,  etc.  ;  Eoman.     Composition  of  titles,  advertisements,  announcements, 
handbills,  monograms,  etc. ;  exercises  on  the  blackboard. 

Stenography. — Practice  in  speed. 

Dactylography  (typwriting) . — As  in  3rd  year. 

Study  of  adulterations,  microscopy,  practical  work. 


(2.)  MoDEEN  Language  Sectios-. 

Preparatory  Class. 

The  pupils  of  this  class  (always  few  in  number),  are  divided  into  small  groups  according  to  their 
nationality  or  their  knowledge,  an  arrangement  which  makes  the  instruction  almost  individual ;  they  are 
engaged  in  the  study  of  Trench  for  twenty-four  hours  each  week.  As  soon  as  they  are  sufficiently 
advanced,  they  may  take  up  other  courses,  and  when  their  preparation  is  judged  sufficient,  they  are  enrolled 
in  the  division  most  adapted  to  their  age  and  fitness. 

The  preparatory  class  being  designed  merely  for  new-comers,  each  pupil  spends  but  a  comparatively 
short  time  in  it,  varying  from  some  weeks  to  some  months. 

The  teacher  entrusted  with  the  instruction  in  this  class  speaks,  in  addition  to  French,  German, 
English,  and  Italian, 

Lower 
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Lower  Division. 
All  the  courses  are  optional :  Minimum  number  of  hours =32  a  week. 
Prench.—Study  of   words ;    couTersation ;    complete  study  of  the   grammar,  with  practical  exercises; 
ortnography  ;    written  and  oral  accounts  of  passages  read  ;    composition ;   commercial  corres- 
pondence ;  improvisations  ;  reading  of  passages  ;  recitations  ;  pronunciation, 
foreign  Languages.— German ;  obligatory  to  French  students ;  English;  Italian;  Spanish;  Russian. 
Complete  revision  of  the  grammar  ;  study  of  the  formation  of  words ;   translations  from  and  into  the 
loreign  languages;    dictation;    reading  and  interpretation  of  modern  authors;    vocabulary; 
recitations  and  improvisations  ;  composition. 

This  course  follows  on  that  of  the  second  year  of  the  Commercial  School ;  the  students 
who  are  insufficiently  prepared  are  allowed  to  follow  the  lessons  in  foreign  languages  of  the  first 
and  second  years  of  the  commercial  classes. 

Arithmetic.— Eecapitulation  of  vulgar  and  decimal  fractions;  metric  system  ;  surfaces;  volumes;  rule  of 
three ;  interest  and  discount ;  proportional  parts  ;  mixtures  ;  alligation. 

Book-keepmg.—Characters  of  book-keeping  by  double  entry  ;  current  operations  of  a  commercial  house 
entered  in  the  day-book  and  ledger  ;  balancing  ;  inventory ;  opening  and  closing  of  accounts ; 
practical  ideas  on  bills.  J  .     i         s  5 

Geography.— Ideas  of  cartography ;  reading  of  maps  ;  minute  study,  made  on  the  land  itself,  of  a  map  to 
a  scale  of  1  to  25,000  of  the  Siegfried  atlas  ;  neighbourhood  of  Neuchatel. 

Physical  Geography.- Oceans  and  continents  ;  development  of  the  coasts  ;  relief  of  the  land  ;  river 
basins  ;  climates  and  natural  production. 

Political  Geography. — Expansion  of  races  ;  study  of  the' principal  countries  of  the  world ;  industrial 
and  commercial  cities  ;  ports  and  colonies. 

Caligraphy. — Position  of  the  body  ;  holding  of  pen ;  commercial  writing  ;  cursive  and  round  ;  minute 
study  of  the  capitals  and  small  letters ;  figures ;  headline  and  address  of  a  letter ;  visiting, 
address,  and  announcement  cards. 

Stenography  (German).— Stolze-Schrey  system;  study  of  the  chief  rules  of  shorthand;  reading; 
dictation. 

Upper  Division. 

The  principle  of  classes  numerically  small  and  composed  of  homogeneous  elements  will  be  applied 
with  special  emphasis  to  this  division,  in  which  the  School  Committee  is  resolved  to  keep  those  pupils 
alone  who  are  desirous  of  improving  themselves,  and  who  are  determined  to  address  themselves  most 
seriously  to  the  work. 

The  Director  may  authorise  the  pupils  of  this  division  to  take  the  Prench  lessons  only ;  this 
authorisation  wiU  only  be  granted  in  cases  that  are  quite  exceptional,  and  may  be  withdrawn  at  any 
time,  particularly  if  the  pupil  to  whom  the  concession  has  been  made,  does  not  show  himself  worthy 
of  it  by  his  work  and  conduct,  as  well  out  of,  as  in  the  school  itself. 

Programme — All  the  courses  are  optional ;  minimum  number  of  hours  =:  32  a  week. 

French. — Composition  and  derivation  of  words  ;  homonyms  ;  synomyms  ;  Gallicisms  ;  full  revision  of 
the  grammar  with  practical  exercises ;  orthography,  etc. ;  history  of  contemporary  French 
literature. 

Foreign  Languages. — German,  as  before  ;  Euglish  ;  Italian  :  Spanish  ;  Eussian. 

General  programme. — Syntax;  extempore  work  ;  dictation;  reading  and  interpretation  of  authors  ;  trans- 
lation of  French  authors  ;  lectures  and  discussions  ;  history  of  literature.  Students  insufficiently 
prepared  are  allowed,  etc.     (See  Lower  Division.) 

Arithmetic. — The  same  as  in  Lower  Division. 

Book-keeping. — See  Lower  Division. 

Geography. — See  Lower  Division. 

Caligraphy. — (See  Lower  Division. 

(3.)   Post  and  Eailwat  Section. 

The  courses  last  from  the  15th  September  to  the  15th  April,  and  are  organised  on  essentially 
practical  lines,  conformably  to  the  demands  of  the  postal  and  railway  services. 

French. — Frenchstudents— Grammar  and  orthography;  compositions  amd  improvisations —recitations. 
Foreign   students — Study  of  words  and  exercises  in  conversation ;  full  study  of  grammar  ;  ortho- 
graphy, etc. ;  composition  and  oral  accounts  of   passages  read  ;  reading  of  modern  authors  and 
pronunciation ;  recitations  and  improvisations — Gallicisms. 

Foreign  Languages. 

German. — Compulsory  for  French  students — Eecapitulation  of  grammar — syntax ;  translations  from  and 
into  the  languages   studied ;  translations  in   accordance   with  the  "  Index   of  the  Orders  of 
Service"  ;  oral  exercises  on  subjects  treated. 
Oral  or  written  reproduction  of  passages  read  or  related  ;  composition  ;  correspondence. 

German. — German  students — Translations  ;  composition  on  subjects  chosen  by  the  students  or  on  their 
own  private  reading  :  oral  expositions. 
The  Classics,  with  reading  and  interpretation  of  chosen  passages. 

The  students  are  allowed  to  follow  the  courses  in  English,  Italian,  Spanish,  and  Eussian,  of 
the  Commercial  School,  so  far  as  the  time-table  will  permit. 

Arithmetic 
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Arithmetic. — As  fer  Modern  Language  Section. 

Special   Arithmetic. — Practical   exercises   in   connection   with   the  whole   programme    of   the   ordinary 

arithmetic  course,  designed  to  give  greater  skill  and  accuracy  for  the  commonest  calculations. 
Subjects  treated  more  specially.— The  four  operations  with  whole  numbers  ;  decimal  and  vulgar 

fractions;  tables  of  addition  with  verification  (monthly  results)  ;  coins  of  the  different  countries 

of  the  Postal  Union  ;  turning  of  these  coins  into  francs  ;  abridged  multiplication ;  special  study 

of  English  coins.     Numerous  exercises  in  mental  arithmetic. 
Special  study  of  the  principal  postal  regulations  and  tariffs— Eailway  tariffs  ;  telegraphic  rates  ; 

telegraphic  codes. 
Geography. — See  Modern  Language  Section  for  general,  political,  and  physical. 
Special  Geography.— Switzerland— Eelief  of  the  Land;   hydrography:   minute  study  of  each  canton, 

important  localities  ;  industry  and  commerce  ;  imports  and  exports. 
Eailways  and  Navigation.— Eailway  systems  of  the  different  companies;  junctions,  and  chief  stations  ; 

junctions  with  foreign  lines. 
Eailway  lines  which  bring  Switzerland  into  communication  with  the   chief   ports  and  the  most 

important  cities  of  foreign  countries  ;   principal  lines  and  great  railway  companies  of  these 

countries  ;  internal  and  river  navigation. 
Connection  with  over-sea  countries  and  the  chief  lines  of  these  companies  ;  inter-oceanic  lines  and 

great  shipping  companies. 
Post  and  telegraph  oiSces  ;  postal  districts  ;  Alpine  routes. 
Universal  postal  union.- — relations  with  foreign  countries  ;  routes  followed  by  postal  packages  and 

correspondence  ;  telegraphic  union  ;  transmission  of  telegrams  ;  great  telegraphic  lines  ;  maritime 

cables, 
Practical  work. — Imaginary  journeys   in  Switzerland  and  abroad  ;  indication  of  the  route  to  be 

followed  and  the  chief  stations,  especially  the  stations  where  the  customs  formalities  must  be 

undergone,  as  well  as   the   companies  whose  lines  are  being  used;  approximate  duration  of 

journey;  number  of  kilometres  traversed  ;  approximate  fare. 
Transmission  of  telegrams,  of  postal  packages  or  correspondence  ;  route  to  be  followed,  and  time 

necessary  for  reaching  destination. 

Caligraphy. — Cursive,  etc. ;   figures;   headlines,  etc.  ;  postal  documents;  copies  and  dictation;  running 
hand,  etc. 

Stenography  : — 

Por  Prench  students. — Aimc  Paris  system  ;  positive  stenography  and  first  abbreviations. 
Per  German  students. — Stolze-Schrey  system ;  study  of  the  principal  rules  of  shorthand  ;  reading  ; 
dictation. 


PEOGEAMME  OP  COMMEECIAL  SCHOOL,  NEUCIIATEL,  FOE  FEMALES. 

General  Organisation. 

The  Commercial  School  provides  for  a  four  years'  course. 

During  the  first  two  years,,  the  female  classes  are  completely  separated  from  the  male  classes  and 
receive  their  lessons  in  a  special  building.  In  the  third  and  fourth  years  the  classes  are  combined  at  the 
present  time,  but  provision  is  made  for  their  separation  as  soon  as  the  number  of  female  students  is 
sufficient. 

The  programme  of  the  first  two  years  only  is  given  here ;  for  the  other  classes,  see  the  complete 
programme  of  the  Commercial  School. 

Upon  finishing  their  second  year  a  "  Certificat  d'Etudes''  is  given  to  the  students  who  have 
fulfilled  the  conditions  fixed  by  special  regulation. 

Conditions  of  Admission. 

Vide  Complete  Course. 

Pees. 

The  fees  are  fixed  at  90  francs  a  year,  payable  as  follows  : — • 

30  francs  at  the  commencement  of  the  school  year. 
30  francs  at  the  beginning  of  January. 
30  francs  in  April. 

The  fees  for  the  Preparatory  Course  are  30  francs  ;  for  the  Holiday  Course,  30  francs  also. 

Programmes. 
Por  the  Preparatory  and  Holiday  Courses,  see  Complete  Course. 

Commercial  School. 

Commercial  Bureau. — See  Complete  Course. 

Additional  Book-keeping. — Cash'book,  stock-book,  household  book-keeping  ;  copying  of  letters  ;  bills  and 
invoices  ;  postal  tariffs  ;  principles  of  commercial  correspondence. 

Arithmetic. — Vulgar  fractions  and  decimals ;  metric  system ;  areas  ;  volumes ;  rule  of  three  ;  interest 
and  discount. 

Computation  of  interest  at  6  per  cent.,  and  the  fixed  divisor  ;  application  to  the  discounting  of  bills  ; 
memoranda  of  Swiss  bills;  tariffs  of  Swiss  stamps;  abridged  methods  of  multiplication  and 
division.     Mental  arithmetic  :  exercises  on  the  various  parts  of  the  arithmetical  work. 

French. 
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French. 

recSlns^'^rvl'^r.'J'r'^'''  T^  orthography;  compositions  and   improvisations;  narratives   and 
recitations  ,  style  and  figures  of  speech  ;  literature  of  the  17th  and  18th  centuries. 

lor  loreign  students.— See  Complete  Course. 

Stenography.-Por  French  pupils  (see  Complete  Course). 

A  Foreign  Language.— See  Complete  Course. 

Optional  Courses. 
German,  English,  Italian,  Caligraphy,  Stenography.-See  Complete  Course. 
Commercial  Geography.-See  second  year  of  Complete  Course. 


SECOND   YEAR. 

Compulsory  Courses. 

T,      , .    ,  _  „     ^  Commercial  Bureau. 

I'ractical  Bureau.— See  Complete  Course. 

Theoretical  Bureau  and  Commercial  Arithmetic  :— Except  in  a  few  particulars  this  part  of  the  course  is 

identical  with  that  of  the  second  year  of  the  Complete  Course. 
French— for  French  students.— See  Complete  Course. 

Additional :— Style  and  figures  of  speech  ;  literatures  of  17th  and  18th  centuries. 

For  foreign  students.— See  Complete  Course. 
Caligraphy,  Stenography,  a  Foreign  Language.— See  Complete  Course. 

Optional  Courses. 
German,  English,  Italian,  Stenography.— See  Complete  Course. 
Commercial  Geography.— See  third  year  of  Complete  Course. 
Study  of  Commodities  : — 

Colonial  Foods  : — Coff'ee— its  succedanea  and  adulterations  ;  tea,  mate,  coca— method  of  preparation  ; 

cacao— manufacture  of  powdered  chocolate  and  cacao  ;  kola  nut. 
The  Chief  Spices  : — Pepper,  mustard,  vanilla,  &c. — their  preparation  and  adulterations. 
Sugar: — Sugar-cane  and  beetroot — manufacture. 
Fatty  Substances  : — Candles,  soaps. 
Textiles : — 

(1)  Textiles  derived  from  animals  :  wool  and  silk. 

(2)  Textiles  derived  from  vegetables  :  cotton,  flax,  hemp,  jute,  &c. 

(3)  Spun  and  woven  materials. 

Dyeing  materials — derived  from  animals  and  vegetables ;  Alimentary  preserves :  wine,  beer,  cider, 
liqueurs,  milk,  vinegar;  Cereals:  bread,  rice  foods,  starch,  glucose;  Animal  products  :  as  bone, 
ivory,  horn,  shell,  &c.  ;  Mineral  products  :  precious  stones ;  glass  and  porcelain. 

Common  Law : — Eights  and  duties  of  childhood  ;  majority  and  its  consequences ;  marriage  and  matrimonial 
law;  civil  capacity  of  a  married  woman ;  some  common  contracts;  hiring  of  services;  leases; 
different  insurances ;  different  methods  of  investment ;  successions ;  testaments ;  rights  of 
survival. 

Dactylography  (Typewriting). — -Besides  the  regular  lessons,  the  machines  are  placed  in  a  special  room 
for  the  use  of  the  students  to  practise  in  their  own  time,  under  the  supervision  of  the  teacher. 

Hours  devoted  each  weeh  to  the  different  suhjects. 


Preparatory  Course. 

HoKday  Course. 

First  Year. 

Second  Year. 

French 
Students. 

Foreign 
Students. 

Frencli. 

Foreign. 

French. 

Foreign. 

French. 

Foreign. 

Arithmetic 

Book-keeping     

6 
6 

■■■4" 

12 

4 

4 

2 

6 
6 

"12" 

4" 

4 

2 

3 
3 

"12" 

■"s" 

6 
6 

4 
4 

2 

2 
2 
2 

"s" 

10 
2 
4 
4 
2 
2 
2 
2 

"  s" 

6 
6 
4 
4 

2 

2 
2 
2 
2 
2 

8 

French    

10 

German  

2 

English   

4 
4 

2 

Steno8:raT)hv 

2 

Dactylography  (Typewriting) . . 

Commercial  Geography  

Commodities 

2 
2 
2 

Common  Law    

2 
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CHAPTER  LXII. 

Commercial  Education  in  the  United  States,  America. 

[J.  W.  TURNER]. 

Introduction. — In  providing  a  systematic  general  course  of  business  and  commercial  training  for 
its  youths,  the  people  of  the  United  States,  America,  come  very  close  to  the  high  standards  reached  m 
Germany.  Nothing  in  the  way  of  specialisation  is  attempted  in  the  Grammar  Schools  of  the  States,  but 
the  pupil,  on  being  transferred  to  the  High  School,  has  a  choice  of  courses,  of  which  one  includes 
commercial  subjects.  Every  town  of  any  importance  has  its  High  School,  which  may  be  either  a  purely 
classical  institution,  preparing  its  pupils  for  the  College  or  the  University,  or,  as  is  more  frequently  the 
case,  a  school  with  a  modern  as  well  as  a  classical  side,  insisting  on  a  certain  obligatory  courise,  but 
allowing  its  pupils  otherwise  to  choose  their  own  subjects.  In  the  High  Schools  with  elective  courses  the 
equipment  in  the  commercial  and  scientific  sections  is  very  superior. 

Business  Practice. — Model  Souses. — Regarding  the  commercial  section,  the  great  feature  of  the 
teaching  is  the  actual  business  practice  which  is  carried  on  in  the  school.  In  all  the  newly-erected 
buildings  a  spacious  room  is  fitted  up  to  represent  a  model  business  house,  with  the  necessary  office 
accessories,  to  enable  the  students  to  carry  on  the  usual  routine  of  business.  This  preparation  in  business 
practice,  peculiar  to  the  United  States,  is  conducted  on  a  much  greater  scale  in  the  business  colleges, 
which  are  attended  by  youths  older  than  those  of  the  High  Schools.  The  organisation  of  the  business 
colleges  of  America  is  described  in  the  following  extract  from  a  paper  read  by  Mr.  Bernard  de  Bear  at 
the  International  Congress  on  Technical  Education,  held  at  the  Society  of  Arts,  in  1897 : — The  great 
feature  of  these  colleges  is  in  the  actual  business  practice.  After  having  completed  a  certain  amount  of 
theoretical  work,  the  student  is  advanced  to  the  counting-house  department,  which  is  a  realistic  represen- 
tation of  a  business  house.  Indeed,  in  the  larger  institutions  one  would  find  an  entire  floor  of  the  college 
building  fitted  up  with,  here  a  counting-house,  there  a  bank,  with  its  different  divisions ;  and  in  other 
parts  of  the  hall,  offices  representing  firms  of  various  descriptions.  The  student  then  actually  performs 
in  turn  the  duties  of  salesman,  shipping  clerk,  cashier,  receiving  clerk,  bill  clerk,  stenographer,  book- 
keeper, &c." 

Views  of  German  Director  on  Model  Business  Houses.- — The  Committee  on  Commercial  Education, 
referred  to  in  the  beginning  of  this  report,  condemns  the  model  business  house  with  its  store  or  office 
fittings,  and  the  latest  views  of  a  German  educationist  are  opposed  to  it  as  a  part  of  commercial  training. 
Speaking  at  the  Eourth  Congress  of  the  German  Society  for  the  development  of  Commercial  Education,  at 
Mannheim,  January,  1903,  on  the  question  of  model  commercial  offices,  Robert  Stern,  Esq.,  Commercial 
High  School,  Leipzig,  expressed  himself  as  opposed  to  the  teaching  of  commercial  ideas  by  the  medium 
of  model  offices  fitted  up  m  schools,  considering  that  while  pupils  learnt  a  lot  of  routine  work  they  gained 
but  little  thorough  knowledge.  He  disapproved  of  the  imitation  in  the  school  of  the  interior  office  work 
of  a  business  establishment,  which  was,  in  his  opinion,  of  problematic  value  on  account  of  the  great  many 
different  practices  in  use  in  the  various  branches  of  business.  He  was  firm  in  his  belief  that  if  pupils 
were  taught  the  principles  of  commercial  teaching  they  would  in  practice  readily  acquaint  themselves 
with  the  organisation  of  the  different  business  branches.  The  school,  he  said  in  conclusion,  will  never 
replace  practical  experience,  nor  turn  out  finished  business  men. 

The  question  of  commercial  practising  offices  is  one  which,  among  educational  committees  at  the 
present  time,  is  receiving  a  great  amount  of  consideration.  Its  importance  may  be  judged  from  the 
fact  that  Mr.  Stern  was  specially  appointed  at  a  previous  congress  to  investigate  the  subject. 

Evening  Glasses  for  Oommercial  Instruction. — The  lad  who  leaves  school  on  the  completion  of  his 
Grammar  School  course  to  engage  in  work  has  opportunities  for  attending  evening  classes  in  the  High 
Schools,  and  many  of  the  privileges  for  improvement  offered  to  the  more  fortunate  day-school  boy  or  girl 
are  within  reach  of  the  boy  or  girl  who  has  to  work  during  school  hours.  The  teachers  of  the  evening 
schools  are  just  as  enthusiastic  as  the  day-school  teachers,  and  the  work  is  carried  on  with  equal  intelli- 
gence. Such  was  the  experience  of  the  Commissioner  when  visiting  several  evening  commercial  classes 
in  the  High  Schools  of  America. 

As  typical  of  the  commercial  teaching  in  the  High  Schools  of  America,  the  course  of  the  Detroit 
High  School  is  quoted,  and  a  description  of  the  Commercial  School,  San  Erancisco,  which  is  devoted 
exclusively  to  training  for  business,  is  furnished. 

Deteoit  High  School  (Day  Cotiese). 

The  course  of  study  in  Detroit  High  School  follows  on  from  the  completion  of  the  8th  grade  in  a 
Grammar  School  course,  generally  about  the  age  of  14  years,  and  extends  over  four  years,  known  as  grades 
9, 10, 11, 12.  (It  must  always  be  remembered  when  speaking  of  Grammar  Schools  of  the  United  States  of 
America  that  these  institutions  are  Upper  Elementary  Schools,  attended  by  pupils  from  10  to  14  years  of 
age,  grades  5  to  8,  inclusive.  The  Primary  schools  are  the  Lower  Elementary  Schools  attended  by  pupils 
from  6  to  9  years  of  age,  grades  1  to  4,  inclusive.)     The  school  work  includes  all  the  branches  usually 

taught 
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Stmp\51'4  fo^atiS'  "ttiir  '"^'''^"*°  compulsory  and  optional  The  following  subjects 
geometrv  in  tlio T;.^%1  j"~t'  ^^^  .  "^  ^"^""y  y^^'"'  algebra  and  history  in  the  first  and  second  years, 

broTred  ^0  maleJ  JT'  ^""^  t^''''  '°  *^^  ^^""'^^  y^^""  ^™^  t^«  elective  studies  enough  work  must 
dLtributedovrth.fL  ^^^l^^Jiecessary  for  the  graduation  certificate.  The  commercial  work  is 
geo"rS^^^^  '^^  9th  grade  or  first  year  in  the  school,  book-keeping  and 

nth  grade  or  thirH  ll  K  }^l^  ^'^^'''.  ''''  '''''°''^  y^'^'^'  book-keeping  and  phonography  are  taught ;  in  the 
Lmnferciai  law  nr^-lf  ll  °^^\'5?'°^/'  '^''°PP«'^  ^''^  typewriting  and  commercial  geography  or  ci;ics  and 
lasTyear  fn  thi  ,X f  "'*"^'- '''''^^. P';°'^°g™P^y  still  remains  on  the  time-table  ;  in  the  12th  grade,  or 
throuXu^  thl  i  '  '^''°'^°'»'c«.'^^d  phonography  complete  the  programme.  French  and  German  ;un 
keeo^S  ..1  iv«t  '°''T'  ^',°^°F  '''  *^"  '«''°"'i  ye^'  only  f  chemistry  in  the  third  year;  book- 
weXdnrllfl,?  ^^'  '^°^  ""^^  throughout  the  first  and  second  year;  phonography  five  lessor  each 
tvoewrSi  f  f  T  f.'','^  *^°  ^""^  ^  ^'^'^  ^e««°"«  ^'^^^  week  during  the'third  and  fourth  years; 

ShvXrnn^rl  1  •         '^  ^alf  lessons  in  the  third  year  ;  commercial  geography  or  civics,  commercial  law, 

ffS^twin  ■''°°''''  '"''■T'''  ^^^  ^®''°'''  P^"^  ^'^^^  '^'^^'^g  *^e'i'  respective  terms.  The  following  syllabus 
ot  studies  wdl  give  some  idea  of  the  commercial  training  given  to  the  pupils  of  this  school. 

Commercial  Studies. 
Book-keeping, 

Course  for  9th  grade,  first  half-year.— Instruction  in  opening  a  set  of  books,  journalising,  posting,  taking 
trial  balances  making  statements  for  determining  the  condition  of  the  business,  closing  the  ledger. 
Jixercises  m  drawing  up  all  kinds  of  commercial  papers,  depositing  money  in  bank  and  withdrawing 
therefrom,  keeping  an  accurate  account  of  the  same.  Partnership  business  introduced,  sales  books 
used,  monthly  statements  rendered  and  collections  made. 

Course  for  9th  grade,  second  half-year.— Introduces  use  of  cash  book  (both  single  and  double  entry), 
and  the  special  column  journal,  with  method  of  posting  from  each.  Single  entry  is  introduced,  with 
instructions  for  determining  the  condition  of  the  business  and  closing  the  ledger. 

Course  for  10th  grade,  first  half-year.— Commission  business  introduced  with  use  of  commission  sales, 
ledger,  special  column  cash  book,  making  shipments,  receiving  consignments  and  rendering  account 
sales  of  same.  Actual  business  practice  is  now  taken  up  in  which  the  pupils  carry  on  all  business 
transactions  among  themselves  and  with  properly  equipped  business  offices,  consisting  of  a  bank, 
pbbing  and  commission  house,  general  mercantile  company  office,  and  merchants'  express  company. 
New  forms  of  books  used,  four-column  journal,  and  sixteen-column  automatic  journal.  Balance 
sheet  used. 

Course  for  10th  grade,  second  half-year. — Sixteen-column  automatic  journal  continued,  voucher  system 
of  book-keeping  introduced  in  a  manufacturing  set.  Pupils  at  this  point  are  put  in  charge  of  the 
several  business  offices,  in  which  they  are  held  responsible  for  proper  conduct  of  the  office  and  the 
submitting  of  the  books,  with  correct  trial  balances  tor  approval,  once  a  week,  to  the  teacher  in  charge. 
Ten  weeks  are  required  for  this  office  practice. 

The  offices  are  all  equipped  with  modern  blank  books  adapted  to  the  needs  of  the  business  which 
they  represent.  Neat,  accurate,  and  thorough  work  is  required  throughout  the  several  courses,  and  with 
the  business-practice  feature  brought  as  near  to  real  business  experience  as  may  be,  outside  of  a  business 
office,  the  graduates  of  this  department  are  fully  qualified  to  successfully  make  their  own  way  in  the 
business  community,  having  had  all  the  advantages  of  purely  educational  studies  along  with  the  commercial 
branches. 

Commercial  Law. 
Text:  Spencer's  "Manual  of  Commercial  Law." 

The  following  is  an  outline  of  the  principal  topics  taught: — Nature,  source,  and  classification  of 
laws  in  general.  Contracts,  treating  of  ofEer  and  acceptance,  consideration,  competent  parties,  contracts 
that  must  be  in  writing,  etc.  Commercial  paper.  Agency,  how  formed ;  authority  of  parties,  how 
terminated.  Partnership,  formation,  powers  and  responsibilities  of  partners,  dissolution.  Limited 
partnerships.  Corporations,  nature  and  formation,  management,  corporate  powers,  liability  of  stock- 
holders, dissolution  and  winding-up.  Sales  of  personal  property.  Mortgages  of  personal  property. 
Bailments,  gratuitous  and  mutual  benefit.  Pledge  or  pawn.  Common  carriers,  liabilities  and  duties. 
Gruaranty  and  suretyship.  Fire,  marine,  accident,  and  life  assurance.  Shipping.  Real  property,  estates 
in,  titles  to,  mortgages  of.     Landlord  and  tenant. 

The  above  work  is  supplemented  by  exercises  in  drawing  up  the  more  common  forms  of  legal 
papers,  such  as  deeds,  mortgages,  land  contracts,  leases,  bills  of  sale,  etc. 

Economics. 
Text :  Ely's  "  Outlines  of  Economics.' 

The  following  topics  are  treated  in  recitations,  talks,  and  discussions  : — 

1.  Historical  survey  of  the  growth  and  development  of  economics. 

2.  Private  Economics. — Production ;    factors   of,  and   the  organisation  of   the  productive  factors. 

Transfer  of  goods;  origin  and  organisation  of  exchange,  money  and  its  varieties,  bi-metalism, 
credit.  Distribution ;  with  and  without  free  land,  wages,  the  labour  movement,  profit  sharing 
and  co-operation,  interest  and  profits.  Consumption  ;  consumption  and  saving,  luxury,  harmful 
consumption,  analysis  of  consumption. 

3.  Public  Economics. — Public  industry  and  the  relation  of  the  State  to  private  enterprise.     Public 

expenditures.     Public  revenues — miscellaneous  sources  of  revenue,  taxation,  public  debts. 

Phonography. 
Text-book  used  :  Graham's  "Hand-book  of  Standard  Phonography." 

The  course  of  study  in  phonography  contemplates  the  training  of  the  student  to  act  for  himself 
under  clearly  conceived  principles.     This  will  be  regarded  as  of  fundamental  importance. 

Organisation 
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Organisation. — The  Detroit  High  School  has  accommodation  for  1,700  pupils,  the  sexes  being 
educated  together.  The  building  is  new  and  of  modern  design ;  it  is  in  a  good  open  position,  and  is  an 
ornament  to  the  city.  The  internal  arrangements  are  very  fine.  The  building  is  of  three  stories,  and  is 
provided  with  two  large  elevators  of  the  newest  principle.  It  contains  a  large  central  hall ;  wide  corridors  ; 
four  spacious  class-rooms,  in  reality  school-rooms,  with  adjoining  recitation  rooms  for  class  teaching  ;  an 
auditorium  capable  of  holding  1,700  pupils;  science  rooms,  well  supplied;  large  reading  hall;  splendid 
library ;  slate  panels  let  into  walls,  used  as  blackboards,  in  all  class-rooms  ;  banking  compartment,  admirably 
fitted  up  for  commercial  practice  ;  and  furniture  of  the  most  approved  type  throughout.  The  ventilation, 
lighting,  and  heating  are  all  on  the  most  hygienic  principles.  The  site  and  buildings  cost  upwards  of 
£100,000.     The  school  has  three  sides— classical,  scientific,  and  commercial. 


The  Commeecial  School,  San  Peajtcisco. 

Organisation. — The  Commercial  School  in  San  Francisco,  under  the  Department  of  Public  Instruc- 
tion, is  given  up  entirely  to  training  boys  and  girls  for  business  pursuits.  The  sexes  are  taught  together,  the 
girls  greatly  preponderating,  and  the  attendance  is  about  50O.  The  course  extends  through  two  years.  The 
admission  is  on  the  Grammar  School  certificate.  The  daily  hours  of  instruction  are  9  to  12  morning, 
1  to  3'30  afternoon.  The  only  modern  language  taught  is  Spanish,  and  50  per  cent,  of  the  pupils  are 
learning  it.  The  merchants  of  San  Francisco  carry  on  trade  with  several  South  American  ports  where 
the  Spanish  language  is  used,  and  hence  the  necessity  for  teaching  Spanish  in  the  Commercial  School 
A  similar  state  of  things  was  noticed  in  the  Eoyal  Academical  Institution,  Belfast  (a  higher  Secondary 
School),  in  which  there  is  a  tendency  to  exclude  German  from  the  curriculum  and  put  Spanish  in  its 
place,  on  account  of  the  trade  that  has  sprung  up  between  Belfast  and  South  American  ports.  There  is 
nothing  in  the  Commercial  School  at  San  Francisco  to  compare  with  the  banking  compartment  of  the 
High  School  at  Detroit,  and  no  comparison  can  be  made  between  the  two  buildings ;  but  the  former 
school  has  a  splendid  teaching  asset  in  the  shape  of  100  typewriting  machines,  all  in  regular  daily  use. 


Course  of  Study. — The  course  of  study  is  as  follows  : — 


First  Half-year.  ' 

English 4  recitations  per  week. 

Commercial  Geography 4  „ 

Business  Arithmetic 4  „ 

Book-lieeping  4  ,, 

Stenography    4  ,, 

Typewriting    4  ,, 

Penmanship 2  ,, 

Spanish  (elective)   4  ,, 

Third  Half -year. 

English  and  Rhetoric     4  recitations  per  week. 

Civil  Government  4 

Business  Arithmetic  4 

Book-keeping 4 

Stenography    4 

Typewriting    4 

Penmanship 2 

Spanish  (elective)   4 


Second  Ha^f-year. 


English . 


4  recitations  per  week. 


American  History 4 

Business  Arithmetic 4 

Book-keeping 4 

Stenography    4 

Typewriting    4 

Penmanship 2 

Spanish  (elective)   4 

Fcurth  Half-year, 

English  and  Ehetoric    4  recitations  per  week 

Commercial  Law    4 

Business  Arithmetic 4 

Book-keeping 4 

Stenography    4 

Typewriting    4 

Penmanship 2 

Spanish  (elective)  4 


Sgllalus  in  Mathematics. — The  following  is  the  syllabus  in  Mathematics  : — The  chief  objects  are : 
To  give  the  pupils  correct  conceptions  of  numbers  and  of  their  relations  ;  to  teach  them  to  think  clearly  ; 
to  express  themselves  accurately ;  to  make  them  accurate  and  rapid  in  commercial  computations 
(especially  Addition,  Multiplication,  Bill  Extension),  and  the  usual  business  applications  of  the 
principles  of  Percentage,  Trade  Discount,  and  Interest,  aiming  at  accuracy  and  rapidity.  All  operations 
and  processes  taught  are  associated  and  compared  with  others  previously  given,  based  upon  the  same 
principles. 

Much  attention  is  given  to  mental  work,  pupils  being  taught  to  use  as  few  figures  as  possible- 
mental  exercises  with  small  numbers  generally  preceding  and  always  accompanying  written  exercises. 
Logical  analysis  is  constantly  used  in  explanation.  The  pupils  are  required  to  express  themselves 
frequently  and  in  accurate  language,  illustrating  processes  by  means  of  objects,  and  comparing  each  new 
number  with  preceding  ones. 

Much  attention  is  given  to  investigating  and  applying  the  practical  methods  of  business 
computations  used  by  representative  business  houses  in  San  Francisco,  the  pupils  being  thereby  not 
only  properly  informed  and  drilled,  but  also  induced  to  take  an  interest  in  their  work  on  account  of 
seeing  its  practical  application  to  daily  business  life. 

First  Tear. 

Junior  A.— Correct  and  rapid  addition,  pupils  adding  by  units  and  thinking  only  of  sums  of  units, 
never  repeating  tens.  Daily  drill  in  adding  one,  two,  three,  and  four  columns  at  a  time  ;  in 
adding  vertical  and  horizontal  columns,  totals  being  always  written  according  to  Civil  Service 
method.     Mental  drill,  subtracting  and  adding  four  columns  at  a  time, 

Short  and  rapid  multiplication.  Daily  drill  in  writing  bills  and  statements.  Bill  extension  by 
methods  of  aliquot  parts,  and  of  addition,  chiefly  by  tens  and  eights,  specimens  of  methods 
of  representative  business  houses  used  as  examples.  Commercial  or  trade  discount.  Drill  in 
finding  difference  in  time  between  dates  accurately  and  rapidly,  months  bein^  numbered  and 
much  of  the  work  being  mental.  TJse  of  the  "  System  of  Nines,'"  and  other  checks  and  methods 
of  rapid  calculation.     Home-work,  problems  neatly  solved  and  arranged. 

Junior  B.— Eepotition  of  and  continued  drill  in  work  specified  in  Junior  A  Percentao-e  and 
interest.  Interest  chiefly  taught  by  sixty-day  6  per  cent,  method,  but  bank,  day,  mouth  and 
year  methods  also  taught.  Drill  m  changing  from  ordinary  to  accurate  interest,  and  vice  versa  ■ 
m  discounting  interest  and  non-interest  bearing  notes.  Bank  and  true  discount  Lumber 
measure  and  cftlcqli^tjop,  according  to  method  of  San  Fransico  lumber  men. 

Second 
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Second  Tear. 

Senior  A,— Repetition  of  and  continued  drill  in  work  of  first  year.  Partial  payments;  U.S  and 
mercantile  rules  ;  compound  interest ;  equation  of  payments  and  accounts  ;  commission  ;  profit 
and  loss  ;  exchange,  chiefly  domestic;  thorough  drill  in  writing  of  business  paper,  such  as  notes, 
dratts,  etc. ;  pupils  being  shown  specimens  of  those  in  actual  use,  with  their  indorsements. 

benior  B.— Repetition  of  and  drill  continued  in  work  of  tirst  year.  Partnership;  insurance;  stock 
and  bonds  with  reference  to  newspaper  and  Stock  Exchange  reports  ;  taxes. 

Business  Colleges. —  For  the  student  who  nceJs  tlic  higher  commercial  training,  business  and 
comnierc-.al  colleges  exist  in  many  of  the  American  cities.  The  business  college  is  distinguished  by  the 
practical  character  of  the  instruction  which  it  give.s  the  commercial  office  being  a  prominent  feature 
of  its  work.  As  a  rule,  the  business  college  is  a  day  school,  open  to  both  sexes,  of  -mics  varying  from 
18  to  21,  and  the  hours  of  attendance  are  from  twenty-seven  to  thirty-eight  weeklv.  The  course  rarely 
exceeds  the  year,  and  in  some  of  the  institutions  lasts  only  six  months.  The  business  colleges  generally 
provide  for  three  classes  of  instruction — 

(a)  Preparatory. 

(i)  Senior. 

(c)  Actual  business  practice. 

Higher  Commercial  ScAoo7.s.— According  to  the  latest  report  of  the  United  States  Bureau  of  Educa- 
tion, there  are  twenty-three  Higher  Commercial  Schools  in  America,  each  of  which  is  connected  with 
either  a  university  or  a  college.  A  shcirt  account  of  some  of  these  schools,  from  Chapter  XXV  of  the 
Report,  will  show  the  reasons  for  their  establishment,  and  the  scope  of  their  teaching. 

The  Wharton  School  of  Finance  and  Economy,  Philadelphia. — It  is  generally  admitted  that  the 
Wharton  School  of  Finance  and  Economy  of  the  University  of  Pennsylvania  was  the  first  institution  to 
offer  special  courses  of  study  for  the  higher  education  of  business  men.  In  founding  the  school  in  1881, 
Mr.  Wharton,  of  Philadelphia,  expressed  the  desire  that  it  should  provide  for  (I)  "  An  adequate  educa- 
tion in  the  principles  underlying  successful  civil  government  "  ;  (2)  "  .A.  training  suitable  for  those  who 
intend  to  engage  in  business  or  to  undertake  the  management  of  property." 

The  course  extends  over  four  years,  and  leads  to  the  degree  of  Bachelor  of  Science. 

Xew  York  Unioersi/y,  New  York  City. — The  School  of  Commerce,  Accounts,  and  Einance  was 
established  in  the  year  1000  "  to  train  men  for  the  higher  duties  of  commercial  life."  The  course  of  study 
extends  throush  two  years,  and  students  completing  the  course  receive  the  degree  of  Bachelor  of 
Commercial  Science.  The  curriculum  includes: — Accounting,  commerce,  finance,  commercial  law, 
administration. 

Dartmouth  College,  Hanover,  N.H. — In  1900,  Amos  Tuck,  a  graduate  of  the  college  in  1862, 
founded  the  School  of  Administration  and  Einance  with  an  endowment  of  §400,000.  The  school  aims  at 
training  college  graduates  who  prefer  a  business  career.  "  The  instruction  offered  is  to  prepare  men  to 
enter  upon  private  banking,  brokerage  and  investments,  insurance,  railroad  service  and  water  transportation, 
foreign  trade,  general  mercantile  or  manufacturing  businesses,  journalism,  consular  service,  or  for  active 
participation  in  municipal  and  civic  affairs."  The  following  is  the  scope  of  the  courses  of  instruction 
offered: — Modern  languages,  advanced  history,  advanced  economics,  law  and  diploma'jy,  sociology  and 
statistics,  administration,  accounting  and  auditing,  business  organisation  and  procedure,  commerce, 
transportation,  money  and  banking,  public  finance,  corporation  finance  and  securities,  insurance,  thesis. 

University  of  Chicago. — The  College  of  Commerce  and  Administration  was  established  in  1893  "in 
response  to  the  growing  demand  for  a  course  of  University  instruction  that  should  be  adapted  to  the 
needs  of  students  who  desire  to  make  university  work  more  directly  introductory  to  careers  m  business, 
law,  diplomacy,  administration,  journalism,  etc."  The  course  of  study  extends  tlirough  four  years,  and 
leads  to  the  degree  of  Bachelor  of  Philosophy. 

University  of  California,  Berkeley. —The  College  of  Commerce  was  opened  in  1893,  and  "  the 
curriculum  is  intended  to  afford  an  opportunity  for  the  scientific  study  of  commerce  iii  all^  its  relations, 
and  for  the  higher  education  of  business  men  and  of  the  higher  officers  of  the  Civil  Service."  The 
undergraduate  course  of  four  years  leads  to  the  degree  of  Bachelor  of  Science,  and  "  is  devoted  almost 
wholly  to  those  studies  of  an  elementary  or  a  technical  nature  which  are  deemed  most  appropriate  as  a 
broad  preparation  for  commercial  life." 

Drexel  Institute,  Philadelphia.— The  Department  of  Commerce  and  Einance  offers  a  liberal  and 
thoroughly  practical  course  of  study,  including  two  years'  training  in  a  knowledge  of  the  world's 
industries  and  markets,  the  laws  of  trade  and  finance,  and  the  mechanism  and  customs  of  business.  In 
addition  to  this  course  of  two  years,  there  are  three  distinct  office  courses— private  secretary  course, 
book-keeping  course,  and  stenography  course— each  occupying  one  year.  A  course  is  offered  for  teachers 
who  wish  to  fit  themselves  for  Commercial  High  School  work. 

Applicants  for  admission  to  any  of  the  courses,  except  the  commercial  course  for  tea ihers,^ must 
pass  satisfactory  examinations  in  Eng'tish  grammar  and  composition,  geography,  arithmetic,  and  United 
States  history,  and  must  be  at  least  10  years  of  ago.  The  diploma  of  High  Schools  of  approved  standing 
is  accepted  in  place  of  an  examination. 

I,_COUESE  IN  COMMERCE  AND  FINANCE. 
The  aim  of  the  course  in  commerce  and  finance  is  to  give  young  men  and  young  women  thorough  fundamental 
training  for  the  activities  of  business,  which  include  :  (1)  The  production,  manufacture,  sale,  and  transportation  of  articles 
of  commerce  ;  (2)  the  management  of  stock  companies  and  corporations  ;  (3)  the  buying  and  selhng  of  securities  ;  (4)  Ihe 
importing  and  exporting  of  merchandise  ;  (5)  the  borrowing  and  lending  of  money  and  credit ;  (6)  the  adveriising  of 
commercial  concerns  ;  (7j  the  keeping  of  business  records  ;  (Sj  a  knowledge  of  the  Spanish  language. 

3—5  P 
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The  work  of  the  course  is  divided  into  two  years,  as  follows  ; — 

Junior  Yeak. 
first  teem. 
English  Language. — Composition  ;  letter-writing.     American  classics. 
Commercial  Arithmetic— Weighta  and  measures;    metric  system;    trade  standards  and  prices;    wages  and  pay   rolls; 

commercial  interest  and  discount ;  speed  practice. 
Business  Customs. — Invoices  ;  commercial  paper  ;  bills  of  lading  and  manifests  ;  vouchers. 
Bookkeeping. — Principles  and  practice  of  single  and  double  entry  ;  simple  transactions  ;  business  formi. 
Penmanship. — A  plain,  rapid  business  hand. 

Typevxriting. — Word  exercises  ;  study  of  mechanism  of  machine  ;  transcribing  from  rough  draft. 
Correspondence. — Mechanical  arrangement  and  style  of  business  letter  ;  exercises  in  condensing  and  expanding. 
Commercial  (?eo^rap/iy.— Physical  and  mathematical  geography  in  their  relations  to  commerce.     Commercial  geography  of 

the  United  States. 
Spanish  Language.  — Elementary  grammar,  oral  and  written  exercises  ;  vocabulary. 

SECOXD    TERM. 

English  Language. — Grammatical  principles  ;  diction.     Selected  classics. 

Industrial  Arithmetic— MesisuTements  ;  builders'  and  contractors'  bids  and  estimates;  scientific  measurements;  manu- 
facturers' and  mechanics'  estimates  ;  metric  system. 

Business  Customs.  — Securities  ;  collections  ;  discounts. 

Bookkeeping. — Principles  and  practice  of  single  and  double  entry  in  more  complicated  transactions.  Shipments, 
consignments,  and  business  forms. 

Commercial  Calculations.  — Practical  exercises  for  acquiring  rapidity  and  accuracy  of  work. 

Commercial  Geography. — Industrial  and  economic  geography  of  the  United  States,  special  attention  being  given  to  the 
new  dependencies.     Study  of  the  world's  commercial  staples,  raw  and  manufactured. 

Spanish  Language. — Grammar,  oral  and  written  exercises,  vocabulary,  reading,  business  letters,  and  business  forms. 

Penmanship. — Continued . 

Typewriting.—  Continued. 

Correspondence. — Letters  relating  to  contracts,  purchases  and  sales,  recommendations,  introduction,  cranit ;  circulars, 
telegrams. 

Public  Speaking. — One  hour  a  week  throughout  the  year. 

Physical  Training  in  the  gymnasium  twice  a  week  throughout  the  year. 

Senior  Year, 
first  teem. 
English  Language. — Rhetorical  principles  ;  synonyms  ;  essay  writing. 

Advanced  Bookkeeping. — Importing  and  jobbing  ;  wholesale  and  retail ;  manufacturing,  real  estate,  joint  stock  companies, 
corporations,  banking,  etc.  Introducing  order  book,  cashbook,  invoice  and  sales  register,  special  column  journal, 
bill  book. 

Banking  and  Finance. — Outlines  of  the  history  of  banking  and  of  the  national  banking  system.  State  banks,  saving  banks, 
trust  and  financial  companies  ;  foreign  banking  ;  banki)ig  in  its  relations  to  foreign  trade. 

Commercial  Arithmetic. — Financial  problems  involving  partial  payments  ;  buying  and  selling  exchanges  ;  stocks  and  bonds  ; 
equating  of  accounts  ;  adjusting  of  partnership,  joint  stock  company,  and  corporation  accounts. 

Commercial  Geography. — A  comparative  study  of  the  commerce  and  industry  of  the   great   commercial   nations  of  the 

world. 
History  of  Commerce — Outlines  of  the  history  of  ancient,  mediteval,  and  modern  commerce,  with  special  reference  to  the 

history  of  American  commerce. 

Civics. — Principles  and  practical  operation  of  government  in  the  United  States. 
Spanish  Language. — Grammar,  conversation,  reading,  correspondence. 
2'ypeioriiiny.  —  Arrangement  of  papers. 

SECOND   TERM. 

English  Language. — Paragraph — its  sum  and  structure.     Study  of  selected  plays  of  Shakespeare. 

A  dtianced  Bookkeeping.  — Continued. 

Commercial  Arithmetic — Continued. 

Banking  and  Finance.  — Bank  management,  mechanism  and  practice  of  banking  ;  the  clearing  house  ;  currency  reform. 

Commercial  Geograjthy. — Continued,     Special  studies  requiring  independent  research. 

Mechanism  oj  Commerce. — Boards  of  trade  ;  stock  and  produce  exchanges  ;  transportation  ;  inter-state  commerce  ; 
warehousing;  importing  and  exporting  ;  duties;  exchange;  mercantile  agencies. 

Commercial  Laii'. — Elementary  principles  of  contracts  and  negotiable  paper,  and  the  leading  principles  which  regulate  the 
relations  of  the  business  man — principal  and  agent ;  carriers  ;  commission  merchants  ;  partnerships  ;  joint  stock 
companies  ;   corporations. 

Civics. — Principles  and  practical  operation  of  government  in  the  United  States  ;  history,  principles,  and  organisation  of 
political  parties  ;  civil  service  ;  ballot  systems  ;  representation  systems  ;  municipal  government. 

Business  Printing  and  Advertising. — Type  and  paper  ;  printers'  estimates  ;  proof-reading  ;  business  cards,  circulars,  and 
catalogues.     Modern  advertising,  including  mediums,  rates,  agencies. 

Spanish  Language, — Reading,  conversation,  correspondence. 

Public  Speaking. — One  hour  a  week  throughout  the  year. 

Physical  Training  in  the  gymnasium  twice  a  week  throughout  the  year. 

There  are  evening  classes  in  the  Spanish,  French,  and  German  languages,  to  which  students  of  the  department  may 
be  admitted  on  the  payment  of  a  fee  of  i|6  for  each  language. 

Students  may  elect  to  do  special  work  in  chemistry  at  the  discretion  of  the  director  in  charge. 

The  stereopticon  is  freely  used  in  the  class  room  as  an  aid  in  teaching  the  history  and  mechanism  of  commerce, 
commercial  geography,  and  other  subjects. 

During  the  senior  year,  visits  are  made  to  some  of  the  leading  industrial  and  cnmmercial  establishments  of 
Phikidelphia,  and  systematic  use  is  made  of  the  Philadelphia  commercial  museums  in  the  study  of  commercial  geography. 

Table 
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Table  showing  the  diatribntion  of  time  for  the  several  subjects  of  instruction. 

Junior  Tear. 


Subject. 


Hours  per 
week. 


English  Language 

Commercial  and  Industrial  Arithmetic 

Business  Customs 

Bookkeeping 

Penmanship 

Typewriting  

Correspondence 

Commercial  Geography  

Spanish  Language    

Public  Speaking    

Physical  Training 

Total   


24 


Senior  Year. 


Subject. 


English  Language    

Bookkeeping 

Banking  and  Finance 

Commercial  Arithmetic 

Commercial  Geography 

History  of  Commerce 

Mechanism  of  Commerce  

Civics 

Spanish  Language    

Commercial  Law 

Business  Printing  and  Advertising 

Typewriting 

Public  Speaking  

Physical  Training    

Total  


Hours  per  week. 

First  term. 

Second  term. 

2 

2 

.3 

3 

1 

1 

3 

3 

2 

2 

2 

2 

2 

2 

2 

2 

o 

•1 

2 

1 

1 

2 

2 

22 

23 

*Part  of  the  term. 


The  diploma  of  the  institute  is  granted  to  students  who  complete  the  course  in  commerce  and  finance  and  pass  the 
prescribed  examinations. 

11. —COMMERCIAL  COUESE  FOR  TEACHERS. 

In  order  to  meet  the  growing  demand  for  specially  trained  commercial  teachers,  the  institute  offers  instruction  to 
men  and  women  who  wish  to  equip  themselves  for  entrance  upon  the  new  and  widening  held  of  commercial  work  m  high 
schools  and  academies.  ,  ,  .         .  i  <.      u- „„=(• 

For  admission  to  this  course,  the  applicant  must  have  had  at  least  two  years'  experience  in  general  teaching,  or  must 
have  been  graduated  from  a  State  normal  school  of  approved  standing.  j    ■     ^       ^         t  4.1,    j„...t„o„4. 

Students  who  enter  this  course  are  given  special  consideration  by  the  professors  and  instructors  of  the  department 
generous  assistance  being  given  in  methods  of  teaching,  the  preparation  of  outhnes  and  courses,  and  the  bibliography  ot 
the  several  subjects.  ,.     ,    ,      ,,     ,  „      •  i,-    j. 

The  course  occupies  one  year,  divided  into  two  terms,  and  includes  the  following  subjects  :— 

Snglith  Language.— nhetonca.\  principles  ;  essay  writing  ;  selected  plays  of  Shakespeare. 

Sookkeeping.-VTincivles  and  practice  of  single  and  double  entry  ;  business  forms  ;  ™P°^"°S ''"^ j°^^'°e  •  ,^,^"'*^^^^^ 

retail ;  manufacturing,  real  estate,  joint  stock  companies  ;  corporations  ;  banking,  etc.    Introducing  order  book,  cash 

book,  invoice,  and  sales  register,  special  column  journal,  bill  book. 
Commercial  4r,M»«Wc.-Financial  problems  involving  partial  payments  ;  buying  and  selling  exchanges ;  stocks  and  bonds ; 

equating  of  accounts  ;  adjusting  of  partnership,  joint  stock  company,  and  corporation  accounts. 
;BaMng  and  Fina.ce.-Ontlines  of  the  history  of  banking  and  of  the  national  ^''^^^^j^f  .^^^V^^"  '  ^tate  ba^ks    sa„n^^^^ 

banks,  trust  and  financial  companies  ;  foreign  banking  ;  banking  in  its  relations  to  foreign  trade  ,  bank  management, 

mechanism,  and  practice  of  banking  ;  the  clearing  house  ;  currency  reform. 

Commercial  Geograj,k,.-Vhy.ic.\  and  mathematical  geography  •"  tl'«i'/,tl''*'rir^pTdTduslv  ortt'e^^^^^^^^^ 
and  economic  geography  of  the  United  States  ;  comparative  study  of  the  commerce  and  industry  of  the  great  comu 
cial  nations  of  the  world  ;  special  studies  requiring  independent  research. 

Eistory  of  Commer oe.-0..iWn.s  of  the  history  of  ancient,  mediaeval,  and  modern  commerce,  with  special  reference  to  the 
history  of  American  commerce.  ,     .  ,        ,  .  ,  1  i    ii, 

companies  ;  corporations.  . 

MeckanL  of  ComLce.-^o.rA.   of   trade  ;    stock    and'  produce   «-h-g-l  J™-P-^'''°"  =     '"'^^"''''^   '""""*'"  ' 

warehousing  ;  importing  and  exporting  ;  duties  ;  exchange  ;  mercantile  agencies. 
C,W« -Principles  and  practical  operation  of  government  in  the  United  States ;  history,  principles,  and  organisation  of 

politrcarpartTes  rcivirservice^;  ballot  systlms  5  representation  system  ;  municipal  government. 
Stenography.-'T\ie<yvy  of  Pitman  system  ;  special  emphasis  upon  methods  of  teaching  the  subject. 
TupJ,riUng.-^orA  exercises  ,  study  of  leading  typewriters;  transcribing  from  rough  draft;   arrangement  of  papers; 

instruction  in  duplicating  processes  ;  letter  press  ;  office  practice. 


''^'^"sto^irtte^^uVnt  wtdm^^^^^^^^^  Spanish  language  may  be  added  to  the  course. 
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Table  of  the  distribution  of  time  for  the  several  subjects  of  instruction. 


Hours  per  week. 


Bookkeeping 

Commercial  arithmetic 
Commercial  geography 
History  of  commerce  ... 
Banking  and  finance    ... 

English  language 

Civics 


Stenography 

Ty  pe  writing 

Commercial  Jaw  

Mechanism  of  commerce 
Penmanship 


Subject. 


Total 


First  term,     i   Second  term 


23 


23 


The  diploma  of  the  institute  is  granted  to  students  who  complete  the  commercial  course  for  teachers  and  prepare  an 
acceptable  thesis  upon  an  assigned  commercial  topic. 

III. -OFFICE  COURSES. 

Three  distinct  office  courses  are  offered.  These  arc  thoroughly  practical  in  character,  and  are  adapted  to  prepare 
young  men  and  young  women  for  entering  immediately  upon  the  respective  lines  of  employment  to  which  the  training 
leads. 

Private  Secretary/  Coiirsf.—This  course  has  been  organised  to  respond  to  applications  that  are  made  to  the  institute 
for  clerks  fitted  to  do  work  of  a  more  general  character  and  of  a  higher  grade  than  that  required  in  a  purely  business 
office.  Applicants  for  admission  must  show  by  examination,  or  otherwise,  that  they  are  prepared  to  profit  by  the 
training  given  in  this  course. 

The  course  occupies  one  year,  divided  into  two  terms,  and  includes  the  following  subjects  : — 

SlenoijrapTiy. — First  term  :    Theory  of  Pitman  System  ;  daily  drill  in  phonetics.     Second  term  :    Practice  of  the  art  by 
means  of  carefully  graded  dictation  exercises,  and  daily  transcript  of  notes. 

Typewriting. — Word  exercises  ;  study  of  leading  tj'pewriters  ;    transcribing  from  rough  draft  ;    arrangement  of  papers  ; 
instruction  in  duplicating  processes  ;  letter  press  ;  oflice  practice. 

Mnglish   Zaw^ijaje.— Rhetorical    principles;     essay    writing;     collection   and   arrangement   of    material;    criticism   of 
manuscript ;    English  classics. 

Spanish  Language. — Grammar,  oral  and  written  exercises  ;  reading,  correspondence,  business  letters  and  business  forms. 

Business  Printing. — Type  and  paper;  printers'  estimates  ;  proof-reading. 

Accounts,  Business  Forms  ani  Custjms. — Elements  of  single  and  double  entry  bookkeeping  ;    invoices,  commercial  paper, 
vouchers,  etc. 

C.irrespondence. — Arrangement  and  style  of  business  letters;    letters  of  recommendation,   introduction,   etc.  ;    circulars; 
telegrams. 

Venman'ship. 

Public  Speaking. — One  hour  a  week,  for  young  men. 

Physical  Training  in  the  gymnasium,  twice  a  week. 

Table  of  the  distribution  of  time  for  the  several  subjects  of  instruction. 


Subject. 


Hours  per 
week. 


Stenography  

Typewriting  

English  Language    

Spanish  Language     

Accounts,  Business  Forms  and  Customs.. 

Correspondence 

Penmanship  

Business  Printing 

Physical  Training 


Total 


24 


*  Part  of  second  term. 

BookTceeping   Course: — The   object  of   this   course   is   to   prepare   young  men  and  young  women  for  positions   as 
bookkeepers.     It  occupies  one  year,  divided  into  two  terms,  and  includes  the  following  subjects  :  — 

Boohheeping. — Single  and  double  entry;   use  of  auxiliary  books;    order  books,   cashbooks,   invoice  and  sales  register, 
bill  book,  special-column  journal,  etc. 

Commercial  Arithmetic. — Weights,  measures  ;    metric  system  ;   builders',  manufacturers',   mechanics'  estimates  ;    partial 

payments  ;  exchanges,  stocks,  bonds,  partnerships  ;  joint  stock  companies  and  corporations  ;  speed  practice. 
Business  Forms  and  Customs. — Invoices,  commercial  paper,  bills  of  lading  and  manifests  ;  vouchers. 
Mnjlish  Language. — Composition  ;  letter  writing  ;  grammatical  principles.     American  classics. 

Correspondence. — Arrangement  and  style  of  business  letters  ;    letters  of  rooommendation,  introduction,  etc.  ;   circulars, 
telegrams. 

Penmanship. — A  plain,  rapid,  business  hand. 

Typewriting. — Word  exercise  ;  mechanism  of  machine  ; 

Public  Speaking. — One  liour  a  week,  for  young  men. 

Physical  Training. — In  the  gymnasium,  twice  a  week. 


transcribing  from  rough  drafts  ;  arrangement  of  papers. 
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Table  of  the  distribution  of  lime  for  the  several  subjects  of  instruction. 


Subject. 


Hours  per 
week. 


Bookkeeping 

Commercial  arithmetic    ..... 
Business  forms  and  customs 

English  language  

Correspondence 

Penmanship   [[['' 

Typewriting .,| 

Public  speaking 

Physical  training  ..' 

Total 


25 


There  is  a  arnJiS  \  ^"'  j  ''""  °^  *'"^  course  is  to  train  young  men  and  young  women  for  positions  as  stenographers. 
corresnondpnn»  W^  jlemantl  among  business  men  for  stenographers  who  can  not  only  take  down  and  typewrite 
educational  lines  '^  serviceable  knowledge  cf  good  English  and  who  are  intelligently  trained  along  general 

The  course  occupies  one  year,  divided  into  two  terms,  and  includes  the  following,  subjects  :— 

'^'™,3»'rf/'-^f~^''?*,,*'''''"  ■-T'"=0''y  of  Pitman  System  ;  daily  drill  in  phonetics.     Second  term  :-Practice  of  the  art  by 
means  of  carefully  graded  dictation  exercises  and  daily  transcript  of  notes. 

Typewriting —Word  exercises  ;   study  of  leading  typewriters  ;    transcribing  from  rough   draft ;    arrangement  of  papers. 

Instruction  in  duplicating  proce,<ises  ;  letter  press  ;  office  practice.  '  b 

Snghah  Language.— Cora^sitioa  ;  letter-writing  ;  grammatical  principles.     Selected  American  or  English  poets. 
Accoimts,Business  Forms,  and  Cisiioms.— Elements  of  single  and  double  entry  bookkeeping  ;  invoices,  commercial  paper, 

Correspondence.— Practice  in  writing  business  letters,  orders,  and  telegrams. 
Venmanship, 

Public  Speaking. — One  hour  a  week,  for  young  men. 
Fhyiical  Training. — In  the  gymnasium,  twice  a  week. 

Table  of  the  distribution  of  time  for  the  several  subjects  of  instruction. 


Subject. 


Hours  per 
week. 


Stenography  

Typewriting    

English    

Accounts,  business  forms,  and  customs 

Correspondence 

Penmanship    

Physical  training  

Total    


21 


Certificates  are  granted  to  students  who  complete  any  one  of  the  office  courses  and  pass  the  prescribed  examinations. 

COMMERCIAL  MUSEUM. 

A  beginning  was  made  in  1895  toward  the  formation  of  a  permanent  commercial  museum,  and  a  large  collection  of 
raw  and  manufactured  products  has  already  been  secured.  The  collection  represents  quite  fully  the  following  industrial 
products  : — Flour,  wool,  petroleum,  teas  and  coffees,  sugar,  cotton,  copper,  iron  and  steel,  glass,  tobacco,  leather,  rubber, 
paper,  wood,  carpet,  linen,  spices,  aluminum,  building  stone,  brick,  and  terra  cotta.  Additions  are  constantly  being  made, 
and  the  student  who  is  looking  forward  to  devoting  his  life  to  trade,  shipping,  or  manufacturing,  has  opportunity,  in 
connection  with  his  academic  work,  to  make  a  special  study,  from  both  a  geographic  and  an  economic  standpoint,  of  the 
particular  industry  in  which  he  is  interested. 


Sydno.v  :  William  Appiegate  Gullick,  Government  Printer.— 190& 
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THE    PUBLIC    COMMERCE    SCHOOL,    LEIPZIG. 


■-  -  -\ 


^         W.A^    H 


L'ACADEMIE    DE    NEUCHATEL. 


TECHNISCHE    HOCHSCHULE,    DRESDEN. 


HANDELSINSTITUTET,    GOTEBORG    (COMMERCIAL    INSTITUTE    OF    GOTHENBURG,    SWEDEN). 


GYMNASIUM     BONN. 


A    GYMNASIUM. 


XENIE    INSTITUTE,    ST.    PETERSBURG. 


THE    ASSEMBLY    HALL     SUPERB    I 


N    ITS    PROPORTIONS,    HIGH    SCHOOL,    SPRINGFIELD. 


THE    COGKBURN     HIGHER    GRADE    SCHOOL,     LEEDS      ENGLAND. 


'*?|i|$L    U^ 


■**9, 


ALLAN    GLEN'S    SCHOOL,    GLASGOW,    SCOTLAND. 


-  '?    > 


I  f    /xlh  ft. 


WATERLOO    ROAD    COMMERCIAL    EVENING    SCHOOL, 
MANCHESTER,    ENGLAND. 


^^i'S!^ 


TENTH    GRADE    ASSEMBLY    ROOM,     HIGH    SCHOOL,, 
DETROIT. 


ECOLE    ESTIENNE. 


ECOLE    ARAGO.-FACADE. 


